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The  Significance  of  the  Engineering  Institute 
of  Ganada; 

OF  very  important  significance  is  the  announce- 
ment contained  in  the  Contract  Record  of  De- 
cember 26,  of  the  change  in  the  name  of  the 
Canadian  Society  of  Civil  Engineers.  The  ac- 
ceptance by  the  members  at  large  of  this  recommenda- 
tion of  the  Commitee  on  Society  Affairs  is  a  foregone 
conclusion,  so  that  early  this  year  we  may  expect 
to  see  the  Canadian  Society  of  Civil  Engineers,  as 
such,  a  thing  of  the  past.  Not  that  it  will  have  passed 
out  of  existence  or  lose  the  power  it  has  gained 
through  long  years  of  struggle  for  recognition,  biit 
it  will  be  transformed  from  a  force  of  limited  possi- 
bilities to  a  weapon  of  unbounded  potentialities.  The 
alteration  in  name  is  no  mere  change  of  dress ;  it  sig- 
nifies an  entire  revision  of  character,  such  as  com- 
ports with  the  dignity  and  importance  of  the  engi- 
neering profession.  To  recast  the  whole  structure  of 
the  society  has  required  much  fitting  of  cloth,  but  we 


h\\  will 


appeal  to 


all  who 


believe  the  result  is  such 

have  the  uplift  of  the  profession  at  heart. 

As  the  "Engineering  Institute  of  Canada,"  the  Can- 
adian Society  of  Civil  Engineers  will  accomplish,  we 
trust,  in  full  measure,  the  aim  and  dream  of  all  worthy 
engineers — the  unity  and  fellowship  of  the  entire  pro- 
fession. Engineers  are  just  engineers,  whether  fhey 
be  civil,  mechanical,  electrical,  chemical  or  what  not, 
and  in  making  adequate  provision  for  the  incorporation 
of  all  these  on  the  same  footing,  the  Engineering  In- 
stitute of  Canada  is  giving  a  broader  meaning  to  the 
work  and  accomplishments  of  the  engineer. 

An  auspicious  instance  of  such  unity  was  actuated 
a  month  ago  when  the  great  American  Society  of 
Civil  Engineers  joined  its  sister  national  engineering 
bodies  in  a  joint  home  in  the  Engineering  Societies' 
Building,  New  York.  So  impressive  and  suggestive 
were  the  proceedings  on  this  occasion  that  we  cannot 
refrain  from  quoting,  in  part,  from  the  addresses.  "Let 
us  organize,"  said  Mr.  W.  L.  Saunders,  past-president 
of  the  American  Institute  of  Mining  Engineers,  "for  in 
organization  there  is  the  secret  of  strength,  the  basis 
of  influence  and  the  opportunity  for'  power."  Mr. 
G.  H.  Pegram,  president  of  the  American  Society  of 
Civil  Engineers,  stated  that  "there  is  a  great  awaken- 
ing among  engineers  as  to  the  necessity  of  co-opera- 
tive action  for  service  to  the  country  and  to  the  ad- 
vancement of  the  profession It  is  not  surprising 

that  while  other  classes  of  the  community  have  been 
organized  for  concerted  action  in  their  several  lines, 
the  engineers  have  been  divided  into  a  number  of 
groups  determined  by  the  technical  differences  in  the 
character  of  their  work.  While  for  scientific  progress 
this  must  go  forward  in  an  ever-increasing  degree,  for 
economic  progress  there  must  be  unity  of  eflFort.  .  .  . 
The  unity  which  we  celebrate  is  not  a  step  to  meet 
a  temporary  need,  nor  the  result  of  a  happy  thought; 
it  is  an  answer  to  a  nation-wide  call  on  engineers  to 
get  together.  Engineers  feel  that  they  have  not  re- 
ceived just  public  recognition."  The  keynote  of  the 
whole  is  contained  in  Professor  Swain's  statement: 
"The  engineering  profession  is  one  profession — not 
many." 

A  like  spirit  is  being  manifested  in  the  develop- 
ments that  promise  to  take  place  in  the  Canadian  So- 
ciety of  Civil  Engineers.  Its  amended  organization 
makes  substantial  provision  for  a  full  representation 
of  all  engineers  whatever  may  be  their  field  of  en- 
deavor. Who  can  say  that  the  engineering  profes- 
sion should  be  sectarian?  For  particular  purposes, 
maybe,  but  not  for  economic  progress  and  the  general 
advancement  of  the  profession — an  avowed  purpose 
of,  the  Canadian  Society  of  Civil  Engineers.  The 
change  in  name  is  just  a  measure  that  will  make  this 
purpose  more  self-evident  and  supply  the  answer  to 
those  critics  who  have  argued  that  the  Canadian  So- 
ciety of  Civil  Engineers  was  too  close  and  narrow  a 
body. 


I 


Western  Gities  Need  Buildings 

"N   response   to  a   request   for  information   on   the 
building  situation  in  Winnipeg,  the  Contract  Re- 
cord has  received  the  following  letter  from  W.  P. 
Alsip,  president  of  the  Alsip  Brick,  Tile  &  Lum- 
ber Company,  Limited: 

Last  October  C.  H.  Enderton  &  Company  held  an 
auction  sale  of  property  in  Crescentwood.'the  best 
residential  district  in  Winnipeg.    At  this  sale  the  aver- 
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ag'e  price  was  iibcnit  uiic-thiid  of  the  price  that  lots 
were  held  at,  and  sold  "for,  up  to  1914,  An  auction  sale 
of  this  property,  if  held  in  1912  or  1913,  would,  no 
doubt,  have  realized  C.  11.  luiderton  &  Com])any 
double  the  amount.  This  sale  has  established  a  new 
value  on  residential  lots  throughout  the  city,  which, 
to  illustrate  my  contentions,  I  will  say  is  50  per  cent. 
less  than  the  pre-war  price. 

Take  a  lot  valued  at  $6,000  in  1913  with  a  house 
built  before  the  war  at  a  cost  of  $12,000.  This  would 
make  the  total  cost  of  such  a  home  $1H,000.  A  similar 
lot  today  can  be  purchased  at  $3,000  or  less  and  a  dup- 
licate of  the  house  will  cost  about  $16,000,  making  the 
house,  if  erected  now,  cost  $19,000,  5'/>  per  cent,  or 
$1,000  in  excess  of  the  pre-war  cost. 

Many  pieces  of  property  can  be  purchased  for  one- 
third  their  1913  value,  and  a  home  erected  in  1918 
on  such  a  lot  would  cost  the  same  as  if  Iniilt  at  pre- 
war prices. 

There  was  a  falling  off  in  population  in  the  city  of 
Winnipeg  during  1914  and  1915,  when  building  opera- 
tions were  suspended  and  many  workmen  were  thrown 
out  of  employment,  some  of  whom  joined  the  army 
and  others  were  forced  to  leave  the  city.  The  city  will 
have  made  up  for  the  decrease  in  population  and  show 
.some  gain  at  the  end  of  1917.  Further,  it  does  not 
hold  the  large  floating  population,  which  were  housed 
in  hotels  and  rooming  houses,  many  of  whom  were 
employed  on  public  improvements  and  allied  trades 
in  the  building  of  the  city,  for  which  there  was  $20,- 
000,000  worth  of  permits  issued  in  1913.  The  great 
army  of  men  used  in  the  manufacture,  distribution, 
fabrication  and  erection  of  brick,  cement,  plaster,  lum- 
ber, sash  and  doors,  builders'  supplies,  steel  and  iron, 
etc.,  to  complete  the  undertaking  brought  about  by  the 
expenditure  of  the  $20,000,000  have  been  reduced  to 
about  15  per  cent,  of  the  number  so  employed  in  1912 
and  1913.  The  other  85  per  cent,  of  these  men  have 
taken  up  other  occupations  in  the  cit}\  enlisted,  or 
have  left  for  other  points. 

We  had-  less  men  employed  in  building  in  Winni- 
j)eg  in  1917  than  the  increase  in  population  requires 
to  house  and  care  for  them.  The  result  is  the  filling 
up  of  all  the  apartment  blocks  and  many  of  the  dwell- 
ings. Rents  in  apartments  last  fall  were  advanced  to 
about  the  rate  charged  in  1912  and  1913.  There  has 
been  an  advance  in  rents  for  dwellings,  but  the  sup- 
ply in  most  districts  is  still  up  to  the  demand.  If 
more  apartments  and  dwellings  are  not  built  in  1918, 
our  increase  in  population  will  find  all  our  apartments 
and  dwellings  occupied  and  rents  at  or  about  the 
normal  rate.  Rents  for  apartments  will,  without 
doubt,  be  advanced  again  next  fall,  in  the  hope  of  re- 
imbursing the  owners  for  the  loss  sustained  in  1914-15- 
16,  when  there  were  so  many  suites  vacant  and  rents 
were  reduced  to  a  rate  so  low  that  there  was  not 
enough  revenue  to  meet  running  expenses,  taxes,  and 
interest  on  mortgage,  the  owner  being  left  with  no- 
thing for  his  investment,  and  in  many  instances  large 
overdue  interest  and  tax  accounts. 

Building  operations  should  commence  next  spring 
and  a  part  at  least  of  the  buildings  required  to  house 
our  increase  of  population  erected.  Anyone  owning 
a  lot  can  build,  as  set  forth  above,  for  a  cost  not  to 
exceed  5  per  cent,  over  pre-war  prices.  Taxes  and 
interest  will  continue  to  be  a  loss  on  vacant  property 
and  there  is  no  immediate  prospect  for  much,  if  any, 
advance  in  these.     Banks  and  loan  companies  will  be 
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slow  to  take  hold  of  Anything  that   looks   like   specu- 
lative building. 

It  will  take  time,  high  rents,  conservative  build- 
ing operations  and  methods  to  restore  confidence.  To 
this  end  the  builders,  manufacturers,  and  supply  in- 
terests must  work.  Our  statistics  show  the  increase 
in  population  for  the  city  of  Winnipeg  for  the  past 
seventeen  years,  is  about  155,000  people;  to  house 
and  care  for  these  people  $155,000,000  worth  of  build- 
ing permits  were  issued,  making  an  average  of  $1,000 
in  building  permits  issued  for  each  man,  woman  and 
child,  added  to  the  population.  Winnipeg  increased 
in  population  during  1917  about  10,000;  to  keep  up 
with  this  growth  $10,000,000  of  permits  should  be 
issued.  This  was  not  required  in  1917  as  we  had  the 
vacancies  brought  about  by  war  conditions,  but  if  we 
continue  to  increase  at  the  same  rate  our  building  per- 
mits must  in  the  very  near  future  be  at  the  same  rate 
as  the  increase  set  forth  above,  which  would  mean 
$10,000,000  worth  of  permits  in  place  of  a  little  over 
two  million  that  were  issued  in  1917.  Should  Winni- 
peg continue  to  grow  at  the  rate  of  10,000  inhabitants 
per  year  we  must,  to  keej)  the  same  conditions  as  now 
prevail,  build  $10,000,000  worth  of  buildings.  To  do 
this  we  will  need  a  great  many  men  in  each  of  the 
several  building  crafts,  together  with  those  required 
in  the  trades  that  serve  their  daily  needs. ' 

Yours  truly, 

W.  P.  Alsip. 


Awards  for  Meritorious  Papers 

LIEUT.-Col.  R.  W.  Leonard,  of  St.  Catharines, 
Ont.,  has  presented  a  gold  medal,  to  be  known 
as  the  Leonard  medal,  for  annual  competition 
open  to  the  members  of  the  Canadian  Society  of 
Civil  Engineers  and  the  Canadian  Mining  Institute. 
The  medal,  provided  out  of  a  special  fund,  is  to  be  for 
papers  presented  to  either  societies.  It  is  to  be  pre- 
sented alternately  at  annual  meetings  of  the  societies, 
irrespective  of  the  winner's  membership  therein.  A 
committee  of  five  will  judge  the  papers  entered  for 
competition,  all  of  whom  are  to  be  members  of  both 
societies ;  one  member  of  the  committee  is  to  be  the 
donor  or  his  nominee  and  two  each  appointed  by  the 
different  organizations.  Should  the  committee  not 
consider  the  papers  presented  in  any  one  year  of  suffi- 
cient merit  no  award  is  to  be  made,  but  in  the  follow- 
ing year  or  years  the  committee  will  have  power  to 
award  the  accumulated  medals  or  to  award  a  second 
prize  in  the  value  of  a  silver  medal,  or  a  third  prize  of 
books.    The  medal  is  to  be  suitably  engraved. 


Approval  of  Montreal  Permits 

Recently  Mr.  Tremblay,  chief  of  the  Montreal  fire 
department,  requested  that  he  be  consulted  before 
building  permits  are  issued.  Mr.  A.  Chausse,  the  city 
architect,  objected  to  this  on  the  ground  that  such 
consultation  is  unnecessary.  The  Association  of  Ar- 
chitects of  the  Province  have  communicated  with  the 
Legislation  Committee  on  the  question.  They  take  the 
stand  that  while  Mr.  Tremblay  should  be  consulted 
as  to  new  buildings,  the  final  decision  should  be  left 
to  Mr.  Chausse  as  the  chief  building  inspector. 


Brigadier  F.  O.  W.  Loomis,  of  D.  G.  Loomis  & 
Sons,  contractors,  Montreal,  who  has  returned  from 
the  front,  was  entertained  by  the  Canadian  Club  of 
New  York,  on  his  way  to  Canada. 
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Million  Dollar  Steel  Bridge  Across  the  Peace 
River  to  Open  Up  New  Country 

Central  Canada  Railway  is  Constructing   First   Bridge   Across  this 
Waterway  —  Substructure    Built     Under    Severe     Ice     Conditions 

By  W.  R.  Smith*  — 


PROBABLY  the  most  important  single  item  of 
construction  now  being  undertaken  in  Western 
Canada  is  the  ]y'^  bridge  now  being  constructed 
across  the  Peace  River,  at  Peace  River  Cross- 
ing. This  will  be  the  hrst  bridge  to  span  this  world- 
famous  waterway,  and  forms  part  of  the  extensix  e 
railroad  activities  of  the  AlcArthur  interests  in  con- 
necting up  the  wonderful]}'  rich  Peace  River  basin 
with  the  markets  of  the  world.     \Vith  the  completion 


Piers  3,  4  and  S;  No.  9  at  extreme  left  barely  visible. 

of  this  bridge,  which  is  being  built  Ijy  the  Central  Can- 
ada Railway,  under  a  provincial  government  bond  guar- 
antee, one  of  the  richest  agricultural  districts  on  the 
continent,  lying  to  the  west  of  the  Crossing  and  here- 
tofore completely  isolated,  will  at  once  be  brought  into 
direct  contact  with  the  railroad  system  of  an  entire 
continent.  To  the  north  extends  three  thousand  miles 
of  territory  as  yet  undeveloped,  but  with  practically 
unlimited  potentialities.  This  vast  region  will  now 
become  reasonal)ly  accessilde,  and  undoubtedly  will 
see  wonderful  development  in  the  next  few  years. 

So  much  for  the  economic  importance  of  the  Peace 
River  bridge.  Perhaps  it  may  be  of  interest  to  give  a 
few  details  of  the  structure  itself,  and  to  describe  in  a 
brief  manner  some  imique  methods  which  are  being- 
used,  so  far  as  the  construction  of  the  substructure  is 
concerned. 

Designed  for  Highway  and  Railway  Traffic 
The  bridge  will  be  of  single-track  type,  and  is  de- 
signed to  carry  highway  attachrnents  on  each  side. 
These  attachments  will,  however,  not  be  placed  until 
traffic  conditions  warrant  them,  and  temporarily  the 
deck  will  be  floored  in  order  to  provide  a  roadway  for 
\ehicular  traffic. 

After  considering  various  designs  and  liaving  re- 
gard to  all  the  requirements,  present  and  future,  of  a 
navigalde  waterway  of  this  importance,  the  following 

'  General  maoager,  and  chief  enginiter  of  the    Edmonton,  Dunveean  & 
British  Columbia  Railway  Company. 


arrangement  of  spans  was  finally  decided  upon  as  giv- 
ing the  most  economical  and  satisfactory  form  of  de- 
sign : 

From  the  east  abutment  the  spans  will  be  arranged 
as  follows:  One  70  ft.  deck  plate  girder;  two  80  ft.  deck 
plate  girders;  three  200  ft.  deck  truss  spans;  one  200 
ft.  through  truss  span ;  three  200  ft.  deck  truss  spans ; 
one  70  ft.  deck  plate  girder. 

The  length  between  abutment  parapets  will  be 
1,737.2  feet.  The  through  span  is  designed  to  give  a 
clearance  of  65  feet  above  low-water  elevation  and  48 
feet  above  extreme  high  water,  this  being  sufficient  to 
meet  the  requirements  of  all  Northern  river  naviga- 
tion. The  deck  spans  will  give  19  feet  clearance  al)ove 
high-water  level. 

Character  of  Substructure 

The  substructure,  which  was  designed  in  the  office 
of  the  chief  engineer  by  Mr.  William  Jackson,  late 
l^rincipal  assistant  engineer,  consists  as  follows : 

i*-ast  abutment — Skeleton  type,  buried,  and  of  rein- 
forced concrete  masonry,  appro.ximately  .^8  ft.  high. 

Pier  No.  1 — Concrete  pedestal. 

Pier  No.  2 — Concrete  pedestal. 

Pier  No.  3 — Concrete  masonry,  approximately  48  it. 
high. 

I'ier  No.  4 — Concrete  masonry,  approximately  62  ft. 
high. 

Pier  No.  .^ — Concrete  masonry,  ai)proximately  70  ft. 
high. 

Pier  No.  6 — Concrete  masonry,  ap])roximately  78  ft. 


-Concrete  masonry,  approximately  82  ft. 


The  east  approach  is  a  trestle  which  has  been  filled  in. 

high. 

Pier  No.  7- 
high. 

Pier  No.  8 — Concrete  masonry,  approximately  86  ft. 
high. 

Pier  No.  9 — Concrete  masonrv,  approximatelv  70  ft 
high. 

Pier  No.  10 — Concrete  pedestals. 

West  abutment — Skeleton  type,  buried,  and  of  rein- 
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forced  concrete  masonry,  approximately  29  ft.  high. 

It  wa.s  the  original  intention  to  commence  the  work 
early  last  winter,  and  endeavor  to  get  in  all  the  deep- 
water  piers,  at  least,  before  the  ice  broke  ii,p,  but  owing 
to  various  unavoidable  delays  it  was  impossible  to  get 
the  necessary  equipment  and  material  assembled  at 
the  bridge  site  before  the  first  week  in  February.  Erom 
the  outset  it  was  apparent  that,  owing  to  the  depth  of 
water  at  Piers  6,  7,  and  8  (about  25  feet  at  low  water), 
some  form  of  caisson  would  have  to  be  used,  and  as 
the  element  of  time  had  now  become  the  dominating 
factor,  it  was  decided  that  an  open  concrete  caisson, 
which  would  form  an  integral  part  of  the  structure, 
was  the  one  which  gave  the  only  possible  chance  of 
accomplishment  in  the  time  available — that  is,  the 
three  deep-water  piers  had  to  be  in  before  the  second 
week  in  April. 

As  this  is  probably  the  first  time  this  .system  has 
been  adopted  in  Western  Canada  a  general  descrip- 
tion of  the  methods  used  in  sinking  these  caissons  may 
prove  interesting. 

Caisson  Sinking 

Guide  piles  were  first  driven  through  the  ice  at  the 
exact  location  of  each  pier,  and  inside  these  the  foun- 
dations of  the  caisson  were  started.  The  cutting  edge 
consisted  of  a  7  in.  "point"  of  channel  iron,  with  sides 
of  }i  in.  boiler  plate  extending  30  in.  up  the  sides,  the 
outside  edge  being  perpendicular  and  the  inside  edge 
battered  one  to  one  and  a  half.  Carefully  bevelled  12 
in.  X  12  in.  timbers  were  then  fitted  into  the  cutting- 
edge,  and  these  timbers  were  carried  solidly  up  to  a 
height  of  10  feet,  all  the  timbers  being  strongly  drifted 
and  strapped  at  four  feet  intervals  on  the  outside  with 
^  X  2>4  in.  wrought  iron  straps.  At  this  stage  the  ice 
was  cut  through  around  the  entire  structure,  and  the 
caisson  launched  in  the  water.  One  course  of  12  in.  x 
12  in.  was  then  carried  on  up  on  each  side  of  the 
caisson  wall  and  the  filling  of  the  space  between  with 
concrete  commenced  so  as  to  gradually  sink  the  cais- 
son until  it  came  to  rest  on  the  river  bottom. 

Dredging  was  then  started  in  each  of  the  caisson 
compartments  by  means  of  orange  peel  and  clam  shell 
excavators,  and  as  soon  as  a  good  size  hole  was  ex- 
cavated the  services  of  divers  were  utilized  to  exca- 
vate from  around  the  cutting  edge  and  to  keep  the 
whole  caisson  slowly  settling.  A  high-pressure  water 
jet  was  used  with  considerable  success  in  this  work. 
An  exceptionally  hard  bottom  was  encountered  in 
Pier  8,  and  dynamite  was  used  almost  continuously  in 
order  to  loosen  the  material,  and  this  method  was  re- 
sorted to,  though  to  a  less  extent,  in  Piers  6  and  7  also. 

Successful  Operations  Under  Severe  Conditions 

As  soon  as  it  was  decided  that  a  satisfactory  foun- 
dation had  been  obtained,  the  work  of  filling  the  cais- 
sons with  concrete  was  started,  and  as  at  this  time  the 
ice  was  getting  in  poor  condition,  it  was  decided  to 
make  no  attempt  to  get  the  three  piers  above  water, 
and  concreting  was  stopped  when  a  point  about  five 
feet  below  ice  level  was  reached,  in  order  that  the  ice 
could  pass  over  the  uncompleted  piers  without  danger 
of  jamming.  In  spite  of  exceptionally  severe  weather 
vonditions,  the  work  was  carried  on  continuously  day 
and  night,  and  the  whole  operation  may  well  l)e  con- 
sidered a  success. 

No  attempt  was  made  during  the  summer  to  com- 
plete these  three  piers,. but  work  was  started  on  the 
abutment,  pedestals,  and  the  remaining  piers,  and 
these  were  completed  early  in  November.    Good  foun- 


dations were  obtained  in  every  case,  the  depth  vary- 
ing from  3  feet  for  I'ier  9,  consisting  of  a  sandstone 
bottom,  to  12  feet  of  hard  clay  in  Pier.  3. 

Possibly  Completed  by  This  Summer 

Preparations  arc  now  being  made  (December  15) 
for  the  continuation  of  the  work  required  to  carry 
Piers  6,  7,  and  8  to  completion,  and  it  is  anticipated 
that  the  whole  substructure  will  be  completed  bv  Feb- 
ruary 15,  1918. 

Mr.  S.  C.  Hill,  a  veteran  Western  bridge-ljuilder,  is 
superintendent  of  construction  on  this  work,  and  Mr. 
E.  A.  Shuler  is  resident  engineer. 

The  contract  for  the  superstructure  has  been  let 
to  the  Canadian  Pridge  Company,  of  Walkerville, 
Ont.,  and  although  some  delay  has  been  experienced 
in  the  fabrication  of  steel  owing  to  the  difficulty  of 
obtaining  steel  from  the  mills,  it  is  hoped  to  commence 
erection  about  January  1,  1918,  with  a  view  to  having 
all  the  spans  completed  before  the  .spring  break-up.  If 
this  can  be  successfully  accomplished,  trains  should 
be  crossing  the  bridge  by  the  summer  of  1918. 

The  cost  of  the  entire  structure,  it  is  expected,  will 
be  in  the  neighborhood  of  one  million  dollars. 


Washed  Out  Bridge  in  Quebec  Temporarily 
Replaced  in  Two  Days 

THAT  the  road  work  in  C)uel)ec  during  the  past 
season  was  seriously  handicapped  by  heavy 
rain  was  pointed  out  in  an  article  by  B. 
Michaud  in  the  Contract  Record  of  Dec.  19. 
The  annual  report  just  to  hand  cites  a  particular  in- 
stance where  such  difficulties  were  met  with.  The  re- 
pair oi  the  bridge  in  question  within  two  days  after  its 
demolition  is  an  illustration  of  the  highwa}^  organiza- 
tion in  Quebec. 

At  St.  Come,  on  Patrick  Hill,  a  concrete  bridge  of 
25-foot  span  and  30  feet  in  height  was  demolished, 
with  its  approaches,  in  an  instant  by  a  heavy  cloud- 
burst, and  blocks  of  concrete  15  to  20  feet  long  and 
from  7  to  8  feet  wide  and  thick  were  carried  down  150 
feet  abruptly,  cutting  an  opening  of  over  60  feet  be- 
tween the  two  sides.  Nevertheless,  two  days  later  a 
very  solid  temporary  bridge  was  built  on  the  site  of 
the  old  road,  offering  the  public  a  roadway  which,  if 
not  as  pleasant,  was  at  least  as  safe  as  before.  At 
present  the  bridge  is  completely  rebuilt,  timber  having 
been  substituted  for  concrete.  This  change  was  made 
for  reasons  of  both  economy  and  improvement.  Not- 
withstanding the  rule  the  department  has  laid  down 
for  themselves — namely,  to  have  economy  as  a  basis 
for  all  its  operations — it  would  have  been  right  in  seek- 
ing to  have  the  most  durable  system  of  reconstruc- 
tion and  rebuilding  the  bridge  in  concrete.  The  depart- 
ment was  dissuaded  from  this,  however,  through  fear 
that  the  accident  might  be  repeated  in  the  future,  for 
then  the  total  loss  on  a  bridge  such  as  the  one  which 
was  rebuilt  would  be  50  per  cent,  less  than  that  of  a 
concrete  bridge. 


Declined  to  Offer  Aid  for  Halifax 

While  expressing  regret  at  the  Halifax  disaster,  the 
Montreal  Trades  and  Labor  Council  declined  to  offer 
aid  on  the  ground  that  there  was  a  danger  of  labor 
rates  being  lowered  and  of  interference  with  union 
laws.  No  Montreal  workmen  going  to  Halifax  should 
be  asked  to  receive  lower  rates  than  those  current  in 
Montreal. 
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A  construction  view  of  tlie  Sherbrooke  municipal  dam,  looking  downstream. 


Pneumatic  Placing  of  Concrete  in  Below-Zero 
Weather  on  Sherbrooke  Dam 

Capacity  of   Power  Plant   Increased   by  Construction  of    a  285  ft.  Dam 
56  ft.  High — Steam  Pipes  Prevented  Frozen  Concrete  at  10°  Below  Zero 

By  W.  W.  Plum*    — — 


TO  provide  for  the  increased  demand  for  electric 
power,  the  city  of  Sherbrooke  recently  built  a 
concrete  dam  across  the  Magog  River  at  the 
site  of  the  existing  power  house  on  Frontenac 
Street.  This  dam  is  formed  of  two  sections  of  approxi- 
mately equal  length,  meeting  at  an  angle  of  150  de- 
grees, pointing  downstream.  One  section  contains  the 
headgates  and  the  other  the  spillway.  The  total  length 
of  the  dam  is  285  feet;  in  the  spillway  section,  the 
height  from  rock  to  stoplog  platform  is  56  feet.  The 
concrete  yardage  is  about  6,000,  made  of  a  1 :4  mix ; 
the  stop-log  piers,  curves  and  platforms  being  heavily 
reinforced. 

The   increase   in   head,  with   the   new   wheels   and 


Concrete  Placed  Pneumatically 

The  concrete  was  poured  from  one  point,  by  a  pneu- 
matic mixer,  which  both  mixed  and  conveyed  the  con- 
crete to  the  forms,  by  compressed  air,  the  air  being 
furnished  by  a  420  cu.  ft.  compressor.  The  mixer  was 
installed  on  a  slope  below  the  street,  at  one  end  of  the 
job.  This  enabled  the  mixer  to  be  charged  by  gravity 
with  the  gravel  which  was  unloaded  directly  from  the 
street  line  into  a  bin.  An  8-inch  conveyor  pipe  was 
run  from  the  mixer  to  any  part  of  the  job,  and  was 
a  factor  in  eliminating  trouble  with  the  high  tension 
transmission  lines  which  hang  over  the  site,  and  which 
would  have  made  the  use  of  a  cableway  very  difficult 
and  dangerous.     Large  stones  were  placed  in  the  con- 


generators  adds  approximately  1,500  h.p.  to  the  former  crete,  up  to  a  maximum  volume  allowance  of  35  per 

capacity  of  this  plant.  cent. 

_  Concrete  was  poured  when  the  temperature  was  as 

'Of  MacBean  &  Williams,  Montreal.  "  ]^^^  ^^  iQ  degrees  below  zcro,  gravel  and  water  being 


The  finished  dam. 


Concrete  was  mixed  and  poured  pneumatic»lly. 
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lu-atcd  by  steam,  and  new  concrete  covered  with  tar- 
paulins and  kept  warm  with  steam  until  well  set.  A 
steam  coil  placed  in  the  bottom  of  the  gravel  pile 
]iroved  very  satisfactory  and  in  very  cold  weather  was 
assisted  by  ]Mpes  driven  into  the  pile  from  the  surface. 
In  protecting  the  stop-log  platform,  which  is  a  15-in. 
slab,  with  a  15-ft.  span,  building  paper  was  put  down 
on  the  new  concrete,  on  which  was  spread  3  inches 
of  wood  shavings,  and  3  inches  of  manure.  This  made 
sufficient  covering  and  left  a  smooth  surface  with  no 
discoloration. 

Concreting  at  30  Degrees  Below  Zero 

During  the  process  of  this  work,  the  temperature 
dropped  several  times  to  arovmd  30  degrees  below 
zero,  but  little  trouble  was  experienced  from  frozen 
concrete.  Over  the  sluices,  which  were  left  in  the 
dam  to  take  the  flow  of  the  river  during  construction. 


spray  froze  in  heavy  .sheets,  which  required  much 
dynamiting  to  dislodge. 

Under  the  contract  the  city  agreed  to  unwater  the 
])ond  to  facilitate  the  construction,  but  found  it  im- 
l)racticable  to  do  so.  This  necessitated  the  construction 
of  cofiferdams  during  the  winter  in  the  headgate  sec- 
tion in  order  to  allow  continuous  operation  of  the 
power  plant.  Divers  were  necessary,  the  maximum 
head  of  water  at  these  cofferdams  being  25  feet.  About 
.300  linear  feet  of  cofferdam  was  constructed. 

The  contractors  on  the  work  were  MacBean  & 
Williams,  of  Montreal,  who  executed  the  contract  un- 
der the  supervision  of  Mr.  Thos.  Tremblay,  city  en- 
gineer of  Sherbrooke,  and  Mr.  M.  A.  Sammett,  con- 
sulting engineer,  of  Montreal.  The  concreting  equip- 
ment was  furnished  by  the  Pneumatic  Concrete  Plac- 
ing Company  of  Canada,  Limited. 


Fabrication  and  Shop  Work  for  Quebec  Bridge 

Extraordinary  Size  of  Bridge  Members  and  Machine  Tools 
Called   for  Entirely  New   Shops — Specially   Built   Machines 


THE  fabrication  of  the  superstructure  and  the 
shop  work  of  the  Quebec  Bridge  were  des- 
cribed by  Mr.  Phelps  Johnson,  president  of  the 
St.  Lawrence  Bridge  Company,  at  the  meeting 
of  the  Canadian  Society  of  Civil  Engineers,  Montreal, 
on  December  20.  This  was  the  third  of  the  series  of 
talks  on  the  Quebec  Bridge,  and  as  on  the  previous 
occasions,  the  address  was  in  the  form  of  a  comment- 
ary on  a  series  of  slides. 

Mr.  K.  W.  Blackwell,  a  past  president,  was  in  the 
chair,  and  prior  to  introducing  Mr.  Johnson,  referred 
to  the  death  of  Mr.  J.  Hobson,  who  was  a  great  engi- 
neer, and  who  had  done  splendid  work,  especially  in 
railway  engineering.  He  hoped  the  Council  would 
send  a  message  of  condolence  to  the  family. 

Mr.  Johnson,  in  describing  the  work,  commented 
on  its  great  accuracy,  and  the  immensity  of  the  un- 
dertaking. He  explained  that  although  the  Dominion 
Bridge  Company,  Lachine,  and  the  Canadian  Bridge 
Company,  Walkerville  (who  combined  to  form  the 
St.  Lawrence  Bridge  Co.),  had  fine  shops,  it  was  de- 
cided to  l)uild  an  entirel}'  new  shop  at  Rockficld,  near 


Montreal.  This  was  owing  to  the  fact  that  many 
of  the  members  of  the  bridge  were  extremely  large 
and  heavy  and  called  for  tools  of  greater  capacity 
than  any  in  existence.  The  position  of  the  Rockfield 
sho])  had  decided  advantages,  as  it  enabled  the  ma- 
terial to  be  conveniently  sent  to  both  sides  of  the  river. 
The  shop  was  a  fine  specimen  of  workmanship  and 
was  very  well  equipped.  In  this  coimection  Mr.  John- 
son paid  a  compliment  to  Mr.  Ladd  for  the  manner  in 
which  the  work  was  fabricated  and  for  his  ingenious 
way  of  meeting  ]iro1)lems,  notably  in  the  matter  of 
drilling. 

Mr.  Johnson  then  described  how  the  shops  were 
designed,  the  method  of  dealing  with  material,  and 
the  various  operations.  One  shop  was  660  feet  long, 
and  was  divided  into  two  sections.  The  shop  was 
equipped  with  two  70-ton  cranes  for  the  heavy  work 
and  two  35-ton  cranes  for  the  lighter  members.  The 
heavy  members  were  dealt  with  on  one  side  of  the 
shop  and  the  lighter  material  on  the  other. 

I'^ifty  per  cent,  of  the  tools  were  Canadian  made, 
some   came    from    the   old    country,   and   others   were 


Reaming  and  assembling  main  (hoe  In  shipping  shed. 


Shoe  assembled  before  shipment. 
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Shop  where  heavy  members  were  riveted,  faced  and  bored. 

American.  A  series  of  pictures  showed  drills,  made 
expressly  for  the  work,  horizontal  and  vertical  planers, 
large  borers,  and  riveters.  The  latter  were  stated  to 
be  very  powerful,  and  were  so  designed  as  to  give 
the  full  effect  at  the  end  of  the  stroke.  There  was 
ample  stock  used  in  the  rivets.  In  showing  pictures 
of  the  shoes,  Mr.  Johnson  said  that  the  steel  castings 
were  the  largest  made  in  Canada,  and  were  of  differ- 
ent descriptions.  The  large  boring  machine  was  speci- 
ally built  for  the  work.  In  planing,  as  much  time  was 
(occupied  in  setting  up  the  work  as  in  doing  it.  The 
main  posts  weighed  1,200  tons,  made  up  of  four  sec- 
tions. All  the  heavy  work  was  done  on  concrete 
skids  carried  down  to  rock. 

Replying  to  questions,  Mr.  Johnson  said  that  the 
rivets  were  of  carbon  steel. 

The  Chairman  spoke  of  the  microsco])ic  accuracy 
of  the  work,  and  it  was  satisfactory  to  know  that  so 
many  of  the  sj^ecial  tools  were  designed  and  produced 
in  Canada. 

Brig.  Gen.  Sir  Alexander  Bertram,  in  moving  a  vote 
of  thanks  to  Mr.  Johnson,  stated  that  he  (Sir  Alexan- 
der) had  had  much  to  do  with  the  machining  work.  A 
great  deal  of  rock  had  to  be  ([uarried  in  order  to  place 
the  machines  on  the  proper  level,  and  thus  secure  a1)- 
solute  accuracy  in  the  boring  work. 


Bottom  chord  of  cantilever  arm,  section  next  to  shoe,  showing  pin  boring. 

Senator  J.  P.  B.  Casgrain  seconded  the  vote,  and 
gave  details  of  the  inside  history  connected  with  the 
decision  to  abandon  the  proposed  two  23-ft.  roadway 
drives  proposed  in  the  original  plans.  He  had  a  con- 
siderable influence  in  this  decision,  which  saved  four 
and  one-half  million  dollars. 


Dominion  Bridge  Company's  Profits 
For  Past  Year 

For  the  year  ending  October  3Ist,  the  profits  of  the 
Dominion  Bridge  Company  totalled  $1,186,436,  a  de- 
cline of  $1,575,844,  due,  it  is  stated,  to  unremunerative 
contracts  for  shells  and  other  munition  work.  Re- 
ferring to  the  successful  completion  of  the  Quebec 
Bridge,  Mr.  Phelps  Johnson,  the  president,  states  that 
the  company  will  receive  about  $1,500,000  as  its  share 
of  the  profits  accumulated  in  the  seven  years  the  work 
has  been  in  progress  and  also  benefit  by  the  return  of 
a  good  portion  of  the  cash  capital  investrnent  in  the 
work.  The  company  has  secured  contracts  for  marine 
boilers  and  engines  totalling  about  $1,700,000,  at  prices 
which  it  is  believed  will  prove  satisfactory.  The  com- 
pany has  also  secured  contracts  for  fabricating  ships' 
plates  and  frames  which  will  keep  the  structural  de- 
])artments  in  Lachine  and  Toronto  busy  for  seven 
months. 


Middle  section  of  main  shoe  loaded  for  shipment. 


Main  shoe  showing  connectlonsTmade  to  cantilever  arm  side. 
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Roads  the  Keynote  to  Military  Success 

A   Condensed   Address   by  W._,  D.  Sohier  Before  American  Association 
of  State   Highway   Officials   Describes   Road   Work   in   the   War    Zone 


THE  subject  of  military  roads  is  one  of  the  utmost 
importance  to  the  world  at  the  present  time ;  in 
fact,  the  results  of  the  war  really  are  going  to 
depend  fully  as  much  upon  roads  and  highways 
as  they  are  upon  any  other  one  factor,  because  it  is 
manifest  that  if  you  cannot  feed  your  men,  move  your 
guns,  sup]5ly  them  with  artillery  and  ammunition,  you 
cannot  maintain  an  army  in  an  existing  location. 

While  the  railroads  and  steamships  are  vitally 
necessary  to  bring  the  supplies  and  men,  ammunition 
to  the  artillery,  and  everything  needed  for  modern 
war,  to  the  country,  and  from  the  large  storehouses 
to  the  railheads,  the  soldiers  in  the  trenches,  and  more 
particularly  the  soldiers  back  of  the  trenches  that  are 
holding  the  long  battle  lines,  have  to  be  almost  en- 
tirely supplied  over  the  roads. 

Roads  the  Keynote  to  Military  Success 

The  whole  battle  of  Verdun  was  really  fought,  as 
far  as  the  "French  were  concerned,  with  soldiers,  am- 
munition, guns,  and  supplies  that  were  transported  over 
the  roads,  because  one  railroad  which  originally  sup- 
plied that  region  was  cut  by  the  Germans,  and  the 
other  one  was  dominated  by  their  artillery.  The  con- 
sequence was  that  the  army  was  supplied  with  am- 
munition, guns  and  men  that  came  over  the  roads. 

From  one  point  of  view,  all  roads  which  are  of  any 
importance  are  military ;  to  wit,  any  roads  which  have 
to  be  used  for  the  transportation  of  any  of  the  pro- 
ducts which  are  necessary  for  the  conduct  of  the  war 
or  the  feeding  of  the  people  with  the  articles  that  are 
necessary  to  sustain  life.  It  is  a  question  of  relative 
importance,  but  under  existing  conditions  we  should 
certainly  confine  our  efTorts  to  those  roads  which  are 
of  the  most  importance  from  this  point  of  view. 

Virtually  all  of  the  roads  in  France  were  military 
roads.  The  French  road  system  was  admirably  adapt- 
ed to  be  used  for  military  purposes.  This  can  be  illus- 
trated by  a  few  figures : 

France  had,  when  the  war  started,  over  371,000 
miles  of  macadam  road.  These  roads  had  been  built 
for  many  years ;  they  were  all  graded,  with  founda- 
tions where  necessary,  and  all  had  adequate  drainage. 
Virtually  all  had  a  hardened  surface  of  waterbound 
macadam,  though  a  certain  percentage  had  been  built 
with  a  bituminous  surface. 

There  were  about  32,000  miles  of  national  or  depart- 
mental highways,  or  about  10  per  cent,  of  the  whole. 
These  main  arteries  connected  all  the  more  important 
cities  and  villages  with  a  network  of  main  highways 
through  the  whole  of  France. 

The  width  of  the  "Route  Nationale,"  including 
ditches,  was  60  feet ;  the  macadam  surface  was  usually 
24  ft.  wide,  with  about  15  ft.  of  graded  road  on  each 
side  and  then  a  ditch.  The  "Route  Departmentale" 
was  about  42  ft.  in  width,  with  a  macadam  surface 
usually  about  18  ft.  wide. 

Secondary  Roads 
There  were  also  over  107,000  miles  of  road  of  sec- 
ondary importance,  what  might  be  called  county  roads, 
connecting  all  the  little  towns,  villages  and  hamlets. 


There  were  47,500  miles  of  road  that  were  perhaps  of 
interest  to  two  or  more  towns.  These  roads  were 
graded  about  30  ft.  in  width,  including  ditches.  Then 
there  were  about  184,000  miles  of  what  might  be  called 
ordinary  country  roads. 

The  roads  of  the  least  importance  had  a  macadam 
surface  about  9  ft.  in  width,  but  were  graded  27  ft.  in 
width. 

So  far  as  I  can  learn,  it  was  this  road  system  which 
enabled  the  armies  of  France  to  stem  the  German 
armies'  rush  on  Paris,  and  to  throw  them  back  to 
where  the  trenches  were  first  made. 

France  has  been  so  well  supplied  with  roads  in 
most  of  the  sections  on  the  battle  line  that  it  has  been 
unnecessary  to  build  very  many  more,  except  in  par- 
ticular places.  The  big  problem  has  been  to  keep  up 
and  maintain  what  they  had,  with  the  tremendous 
traffic  that  had  to  go  continuously  over  them. 

In  a  few  instances,  when  the  battle  line  became 
established  certain  roads  and  cross  roads  were  so 
located,  for  instance,  near  Verdun,  that  they  were 
easily  visible  and  subject  to  shell  fire.  Therefore,  a 
few  miles  of  road  have  been  relocated  on  the  lee  side 
of  the  hills  where  they  were  out  of  sight  of  the  Ger- 
man batteries  and  relatively  safe  from  shell  fire. 

Maintenance  Under  Tremendous  Traffic 

The  traffic  has  been  so  tremendous  that  naturally 
the  roads  have  been  very  rapidly  worn  out,  and  as 
they  had  to  be  kept  in  continuous  use,  certainly  when- 
ever that  particular  section  of  the  battle  line  was  active, 
it  was  impossible  to  do  more  than  throw  material  onto 
the  road  and  allow  the  traffic  to  roll  it  down. 

When  divisions  have  to  be  moved  the  utmost  capa- 
city of  the  main  roads  is  required  for  the  trucks,  ar- 
tillery, etc.,  and  the  slow-moving  trucks  and  the  light 
motor  ambulances  and  other  motor  vehicles  have  to 
take  longer  routes  on  the  roads  of  less  importance, 
so  that  these  country  roads  have  been  absolutely  neces- 
sary during  the  war. 

The  slow-moving  horse-drawn  vehicles  are  required 
to  hug  the  shoulders  of  the  road,  the  fleets  of  motor 
trucks  pounding  steadily  by  in  the  middle,  spaced 
about  50  ft.  apart,  travelling  at  from  12  to  15  miles 
an  hour. 

During  the  attack  at  Verdun. 'the  Bar-lc-Duc-Ver- 
dun  road,  about  50  miles  in  length,  had  to  carry  a  con- 
tinuous procession  of  about  5,000  motor  trucks  every 
24  hours. 

The  roads  were  kept  constantly  in  repair  by  put- 
ting on  broken  stone  wherever  it  could  be  obtained, 
though,  of  course,  when  any  serious  large  break  in  the 
road  occurred  it  had  to  be  filled  with  any  material 
available,  quite  often  stone  from  the  foundations  of 
buildings,  brick  and  other  material. 

Whenever  there  was  a  lull  and  it  was  possible  to 
put  the  roads  into  better  condition,  it  has  usually  been 
done  by  scarifying  by  hand  and  building  half  the  road 
surface,  possibly  1  or  2  inches  in  depth,  of  broken 
stone,  in  some  localities  obtained  by  rail  but  usually 
from  some  local  stone  supply,  or  the  stone  taken  from 
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the  villages  where  the  buildings  had  been  destroyed. 
The  stone  has  been  broken  up  by  hand,  either  at  the 
source  of  supply  or  on  the  side  of  the  road,  and  when 
it  was  possible  steam  rollers  have  been  used  to  con- 
solidate it. 

When  the  actual  fighting  is  going  on  it  has  had  to 
be  shoveled  in  from  the  roadside  and  allowed  to  com- 
pact under  traffic,  which  it  does  very  rapidly  in  wet 
weather.  Occasionally  clay  or  dirt  has  been  used  to 
help  it  hold. 

Army  Roads  in  Charge  of  Experienced  Engineer 

The  experienced  road  builder  of  executive  ability 
has  found  his  place  in  this  war.  The  roads  back  of  the 
English  army  are  being  built  and  cared  for  under  the 


direction  of  Brig.-Gen.  H.  P.  Maybury,  who  was  one 
of  the  English  county  engineers  and  was  afterward 
one  of  the  engineers  on  the  Road  Board  in  England ; 
and  he  has  under  him,  in  charge  of  the  road  work,  ex- 
perienced men.  One  of  these  men,  formerly  with  one 
of  our  large  companies,  is  now  a  lieutenant-colonel. 
Back  of  one  of  the  British  armies  this  engineer  has  had 
charge  of  the  roads  for  two  years,  and  has  had  from 
10,000  to  12,000  men  working  on  them  constantly. 
Twenty-five  or  thirty  per  cent,  of  these  have  been  Ger- 
man prisoners. 

In  order  to  keep  the  roads  merely  passable  they 
have  had  to  use  up  to  2,000  tons  of  metal  a  day.  Broken 
stone  costs  $7.50  a  ton.  It  isn't  a  question  of  cost, 
however;  it  is  a  question  of  keeping  the  traffic  going. 


Chicago's    Revised    Flat    Slab    Ruling 

Original   Chicago   Code,  an  A.ccepted  Standard,  Has  Been  Amended 
in  the  Light  of  Three  Years'  Experience  with  This  Type  of  Building 


BECOMING  effective  on  January  1,  1918,  a  re- 
vised ruling  on  the  design  of  reinforced  con- 
crete flat-slab  construction  has  been  issued  by 
Charles  Bostrom,  commissioner  of  buildings, 
Chicago.  The  original  "Chicago  Ruling,"  which  was 
put  into  effect  three  years  ago,  has  been  widely  ac- 
cepted as  a  standard  method  of  computing  for  the 
flat-slab  system  and  recognized  as  perhaps  the  leading 
code  on  this  type  of  construction.  As  buildings  of 
the  girderless  type  have  gained  in  favor,  experience 
has  shown  the  need  for  some  modifications,  mainly 
in  form  or  in  enlargement  of  scope.  The  amended 
ruling,  therefore,  has  been  produced  to  include  the 
most  up-to-date  information  on  the  subject.  Owing 
to  the  interest  the  Chicago  ruling  has  for  all  design- 
ers of  flat-slab  buildings,  we  reproduce  it  in  full  here- 
with :       ,. 

Definitions 

1.  Flat  slabs  as  understood  by  this  ruling  are  rein- 
forced concrete  slabs,  supported  directly  on  reinforced 
columns  with  or  without  plates  or  capitals  at  the  top, 
the  whole  construction  being  hingeless  and  monolithic 
without  any  visible  beams  or  girders.  The  construc- 
tion may  be  such  as  to  admit  the  use  of  hollow  panels 
in  the  ceiling  or  smooth  ceiling  with  depressed  panels 
in  the  floor. 

2.  The  column  capital  shall  be  defined  as  the  grad- 
ual flaring  out  of  the  top  of  the  column  without  any 
marked  offset. 

3.  The  drop  panel  shall  l:>e  defined  as  a  square  or 
rectangular  depression  around  the  column  capital  ex- 
tending below  the  slab  adjacent  to  it. 

4.  The  panel  length  shall  be  defined  as  the  dis- 
tance c.  to  c.  of  columns  of  the  side  of  a  square  panel, 
or  the  average  distance  c.  to  c.  of  columns  of  the  long 
and  short  sides  of  a  rectangular  panel. 

Columns 

5.  The  least  dimension  of  any  concrete  column 
shall  be  not  less  than  one-twelfth  the  panel  length,  nor 
one-twelfth  the  clear  height  of  the  column. 

Slab  Thickness 

6.  The  minimum  total  thickness  of  the  slab  in 
inches  shall  be  determined  by  the  formula  :  t  =  V  W/44 
(^  square  root  of  W  divided  by  44),  where  t  =  total 


thickness  of  slab  in  inches,  \V  =  total  live  load  and 
dead  load  in  pounds  on  the  panel,  measured  c.  to  c.  of 
columns. 

7.  In  no  case  shall  the  thickness  be  less  than  1/32 
of  the  panel  length  (L/32)  for  floors,  nor  1/40  of  the 
panel  length  (L/40)  for  roofs  (L  being  the  distance  c. 
to  c.  of  columns). 

8.  In  no  case  shall  the  thickness  of  slab  be  less  than 
6  in.  for  floors  or  roofs. 

Column  Capital 

9.  When  used  the  diameter  of  the  column  capital 
shall  be  measured  where  its  vertical  thickness  is  at 
least  11/2  in.,  and  shall  be  at  least  0.225  of  the  panel 
length. 

The  slope  of  the  column  capital  shall  nowhere  make 
an  angle  with  the  vertical  of  more  than  45  degrees. 
Special  attention  shall  be  given  to  the  design  of  the 
column  capital  in  considering  eccentric  loads  and  the 
efl"ect  of  wind  upon  the  structure. 

Drop  Panel 

10.  When  used,  the  drop  panel  shall  be  square  or 
circular  for  square  panels  and  rectangular  or  elliptical 
for  oblong  panels. 

11.  The  length  of  the  drop  shall  not  be  less  than 
one-third  of  the  panel  length  (L/3)  if  square,  and  not 
less  than  one-third  of  the  long  or  short  side  of  the 
panel  respectively  if  rectangular. 

12.  The  dep'th  of  the  drop  panel  shall  be  determined 
by  computing  it  as  a  beam,  using  the  negative  moment 
over  the  column  capital  specified  elsewhere  in  this  rul- 
ing. 

13.  In  no  case,  however,  shall  the  dimensions  of 
the  drop  panel  be  less  than  required  for  punching  shear 
along  its  perimeter,  using  the  allowable  unit  shearing 
stresses  specified  below. 

Shearing  Stresses 

14.  The  allowable  unit  punching  shear  on  the  peri- 
meter of  the  column  capital  shall  be  3/50  of  the  ulti- 
mate compressive  strength  of  the  concrete  as  given  in 
section  533  of  the  building  ordinance.  The  allowable 
^mit  shear  on  the  perimeter  of  the  drop  panel  shall  be 
0.03  of  the  ultimate  compressive  strength  of  the  con- 
crete.    In  computing  shearing  stress  for  the  purpose 
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1)1'  determiniiii^  tlie  resistance  tu  diagonal  tension  the 
nietliod  speeilied  by  tlie  ordinance  shall  he  used. 

Panel  Strips 

15.  ]''or  the  purpose  of  establishing  the  bending 
moments  and  the  resisting  moments  of  a  square  panel 
the  panel  shall  be  divided  into  strips,  known  as  strip 
.A.  and  .strip  L>.  Strip  A  shall  include  the  reinforce- 
ment and  slab  in  a  width  extending  from  the  centre 
line  of  the  columns  for  a  distance  each  side  of  this 
centre  line  equal  to  one-quarter  of  the  panel  length. 
Strip  r.  shall  include  the  reinforcement  and  slab  in 
the  half  width  remaining  in  the  centre  of  the  panel.  At 
right  angles  t(j  these  strips  the  panel  shall  be  divided 
into  similar  strips  A  and  1>,  having  the  same  widths 
and  relations  to  the  centre  line  of  the  columns  as  the 
above  strips.  These  strips  shall  be  for  designing  pur- 
poses only,  and  are  not  intended  as  the  boundar\'  lines 
of  any  bands  of  steel  used. 

16.  These  strips  shall  apply  to  the  system  of  rein- 
forcement in  which  the  reinforcing  bars  are  placed 
parallel  and  at  right  angles  to  the  centre  line  of  the 
columns,  hereinafter  known  as  the  two-way  system, 
and  also  to  the  system  of  reinforcement  in  which  the 
reinforcing  bars  are  placed  parallel,  at  right  angles  to 
and  diagonal  to  the  centre  line  of  the  columns  herein- 
after known  as  the  four-way  system. 

17.  Any  other  system  of  reinforcement  in  which 
the  reinforcing  bars  are  placed  in  circular,  concentric 
rings  and  radial  bars,  or  .systems  with  steel  rods 
arranged  in  any  manner  whatsoever,  shall  comply  with 
the  requirements  of  either  the  two-way  or  the  four- 
way  .system  herein  specified. 

Bending  Moment  Coefficients,  Interior  Panel, 
Two-way  System 

18.  In  ])anels  where  standard  drops  and  column 
cai)itals  are  used  as  above  specified,  the  negative 
bending  moment,  taken  at  a  cross  section  of  each  strip 
A  at  the  end  of  the  colunui  capital  or  over  it,  shall  be 
taken  as  WL/30. 

19.  The  positive  bending  moment  taken  at  a  cross- 
section  of  each  strip  A  midway  between  column  cen- 
tres shall  be  taken  as  WL/60. 

20.  The  positive  bending  moment  taken  at  a  cross- 
section  of  each  strip  1>  in  the  middle  of  the  panel  shall 
i)e  taken  as  WL/120. 

21.  The  negative  bending  moment  taken  at  a  cross- 
section  of  each  strip  1)  on  the  centre  line  of  the  columns 
shall  be  taken  as  WL/120. 

22.  In  the  formulas  hereinabove  given  W  ^  total 
live  and  dead  k>ad  on  the  whole  panel  in  pounds,  L  = 
panel  length,  c.  to  c.  of  columns. 

Bending  Moment  Coefficients,  Interior  Panel, 
Four-way  System 

23.  In  panels  where  standard  drops  and  column 
capitals  are  used  as  above  specified,  the  negative 
bending  moment,  taken  at  a  cross-section  of  each  strip 
A  at  the  edge  of  column  capital  or  over  it,  shall  be 
taken  as  WL/30. 

24.  The  positive  bending  moment  taken  at  a  cross- 
section  of  each  strip  A.  midway  between  column  cen- 
tres, shall  be  taken  as  WL/80. 

25.  The  positive  bending  moment,  taken  at  a  cros.^- 
section  of  each  .strip  B,  taken  in  the  middle  of  the 
panel,  shall  be  taken  as  WL/120. 

26.  The  negative  bending  moment,  taken  at  a  cross- 
section  of  each  stri])  B  on  the  centre  line  of  the  col- 
umns, shall  be  taken  as  WL/120. 


Bending  Moment  Coefficients,  Wall  Panels 

27.  Where  wall  panels  with  .standard  drops  and 
capitals  are  carried  by  columns  and  girders  built  in 
walls,  as  in  skeleton  construction,  the  same  coefficients 
>hall  be  used  as  for  an  interior  panel,  except  as  fol- 
lows: The  positive  bending  moment;!  on  strips  A  and 
1)  midway  between  wall  and  first  line  oi  columns  shall 
be  increased  25  per  cent. 

28.  Where  wall  panels  arc  carried  on  new  brick 
walls  these  shall  be  laid  in  portland  cemertt  mortar, 
and  shall  be  stiffened  with  pilasters  as  follows :  If  a 
16  in.  wall  is  used,  it  shall  have  a  4  in.  pilaster;  if  a  12 
in.  wall  is  used,  it  shall  have  an  8  in.  pilaster.  The 
length  of  pilasters  shall  be  not  less  than  the  diameter  of 
the  column,  nor  less  than  one-eighth  of  the  distance  be- 
tween pilasters.  The  pilasters  shall  be  located  oppo- 
site the  columns  as  nearly  as  practicable,  and  shall  be 
corbeled  out  4  in.  at  the  top,  starting  at  the  level  of  the 
l)ase  of  the  column  capital.  Not  less  than  8  in.  bearing 
shall  be  provided  for  the  slab,  the  full  length  of  wall. 

The  coefficients  of  bending  moments  required  for 
these  panels  shall  be  the  .same  as  those  for  the  interior 
panels  except  as  provided  herewith  :  The  positive  bend- 
ing moments  on  strips  A  and  B  midway  between  the 
wall  and  first  line  of  columns  shall  be  increased  50  per 
cent. 

29.  Where  wall  panels  are  supported  on  old  brick 
walls  there  shall  l^e  columns  with  standard  drops  and 
capitals  built  against  the  wall,  which  shall  be  tied  to 
the  same  in  an  approved  manner,  and  at  least  an  8  in. 
bearing  provided  for  the  slab,  the  full  length.  Where 
this  is  impracticable  there  shall  be  built  a  beam  on  the 
underside  of  slab,  adjacent  to  the  wall  between  col- 
umns, strong-  enough  to  carry  25  per  cent,  of  the  panel 
load. 

The  coefficients  of  bending  moments  for  the  two 
cases  of  slab  support  herein  described  shall  be  the 
same  as  those  specified  in  Section  27  and  Section  28 
for  skeleton  and  wall  bearing  condition  respectively. 

30.  Nothing  specified  above  shall  be  construed  as 
applying  to  a  case  of  slabs  merely  resting  on«walls  or 
ledges,  without  any  condition  of  restraint.  These  shall 
be  figured  as  in  ordinary  beam-and-girder  construc- 
tion specified  in  the  ordinances. 

Bending  Moment  Coefficients,  Wall  and  Interior 
Columns 

31.  Wall  columns  in  skeleton  construction  shall  be 
designed  to  resist  a  bending  moment  of  WL/60  at 
floors  and  WL/30  at  roof.  The  amount  of  steel  re- 
quired for  this  moment  shall  be  indej)endent  of  that 
required  to  carry  the  direct  load.  It  shall  be  placed 
as  near  the  surfaces  of  the  column  as  practicable  on 
the  tension  sides,  and  the  rods  shall  be  continuous  in 
crossing  from  one  side  to  another.  The  length  of  rods 
below  tlie  base  of  the  capital  and  above  the  floor  line 
shall  be  sufficient  to  develop  their  strength  through 
bond,  but  not  less  than  40  diameters,  nor  less  than 
one-third  the  clear  height  between  the  floor  line  and 
the  base  of  the  column  capital. 

32.  The  interior  columns  must  be  analyzed  for  the 
worst  condition  of  unbalanced  loading.  It  is  the  in- 
tention of  this  ruling  to  cover  ordinary  cases  of  eccen- 
tric loads  on  the  columns  by  the  requirement  of  Sec- 
tion 5.  Where  the  minimum  size  of  column  therein 
s]>ecified  is  found  insufficient,  however,  the  effect  of  the 
resulting  bending  moment  shall  be  i)roperly  divided 
helween  the  adjoining  slab  and  the  columns  above  and 
below  according  to  best  principles  of  engineering,  and 
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tlie    columns    enlarged    sufficiently    to   carry    the    load 
safel}'. 

Bending  Moment  Coefficients,  Panels  Without  Drops, 
or  Capitals,  or  Both 

33.  In  square  panels  where  no  column  capital  or 
no  depressions  are  used  the  sum  total  of  positive  and 
negative  bending  moments  shall  be  equal  to  that  com- 
puted by  the  following  formula : 

P,.M.  =  (WL/8.)  (1.53  —  4k  +  4.18k'j 
where 

IS.M.  =  Numerical   sum   of   positive   and   negative 
bending   moments,   regardless   of   alge- 
braic signs. 
W  =  Total  live  and   dead    load    on   the    whole 

panel ; 
L  =  Length  of  side  of  a  square  panel,  c.  to  c.  of 

columns ; 
k  =  Ratio  of  the  radius  of  the  culumn  or  col- 
umn capital  to  panel  length,  L. 
This   total   bending  moment   shall   be   divided    be- 
tween the  positive  and  the  negative  moments  in  the 
same  proportion   as  in   the   typical   square  panels   for 
two-way  or  four-way  systems  specified  above  for  in- 
terior and  wall  panels  respectively. 

Point  of  Inflection 

34.  For  the  purpose  of  making  the  calculations  of 
the  bending  moment  at  the  sections  away  from  the 
column  capital,  the  point  of  inflection  shall  be  con- 
sidered as  being  one-quarter  the  distance  c.  to  c.  of 
columns,  both  crosswise  and  diagonally,  from  the  cen- 
tre of  the  column. 

Tensile  Stress  in  Steel  and  Compressive  Stress  in 
Concrete 

35.  The  tensile  stress  in  steel  and  the  compres- 
sive stress  in  the  concrete  to  resist  the  bending  mo- 
ment shall  be  calculated  on  the  basis  of  the  reinforce- 
ment and  slab  in  the  width  included  in  a  given  strip, 
and  according  to  the  assumptions  and  requirements 
given  in  Sections  532-535.  inclusive,  of  the  building 
ordinance.  The  steel  shall  be  considered  as  being  con- 
centrated at  the  centre  of  gravity  of  all  the  bands  of 
steel  in  a  given  strip. 

36.  For  the  four-way  system  of  reinforcement  the 
amount  of  steel  to  resist  the  negative  bending  moment 
over  the  support  in  each  strip  A  shall  be  taken  as  the 
sum  of  the  areas  of  steel  in  one  cross-band  and  one 
diagonal  band.  The  amount  of  steel  to  resist  the  posi- 
tive bending  moment  of  each  strip  Ij  shall  be  consid- 
ered as  the  area  of  the  steel  in  a  diagonal  i)and.  The 
amount  of  steel  to  resist  the  positive  bending  moment 
in  each  strip  A  shall  be  considered  as  the  area  of  the 
steel  in  a  cross  band,  and  the  amoimt  of  steel  to  resist 
the  negative  moment  in  each  strip  B  shall  be  the  steel 
included  in  the  width  of  strip  B. 

37.  For  the  two-way  system  of  reinforcement  the 
amount  of  steel  to  resist  the  bending  moment  in  any 
strip  shall  be  considered  as  the  area  of  steel  included 
in  the  width  of  the  strip. 

38.  In  both  systems  of  reinforcement  the  com- 
pressive stress  in  the  concrete  in  any  strip  shall  be  cal- 
culated by  taking  the  area  of  steel  considered  for  each 
strip  and  applying  it  in  a  beam  formula  based  on  the 
principles  of  Section  535  of  the  building  ordinance. 

39.  Where  drop  panels  are  used,  the  width  of  beam 
assumed  to  resist  the  compressive  stresses  over  the 
column  capital  shall  be  the  width  of  the  drop. 

40.  The  width  of  beam,  where  no  drop  panels  are 
used,  shall  be  the  width  of  steel  bands.    Where  this  is 


found  insufficient,  the  area  shall  be  increased  by  intro- 
ducing compression  steel  in  the  bottom  of  slab. 

Rectangular  Panels 

41.  \\'hen  the  length  of  panel  in  either  two-way 
or  four-way  system  does  not  exceed  the  breadth  by 
more  than  5  per  cent.,  all  computations  shall  be  based 
on  a  square  panel  whose  side  equals  the  mean  of  the 
length  and  breadth,  and  the  steel  equally  distributed 
among  the  strips  according  to  the  coefficients  above 
s])ecificd. 

42.  In  no  rectangular  jjanel  shall  the  length  exceed 
the  breadth  by  more  than  one-third  of  the  latter. 

Rectangular  Panels,  Four-way  System 

43.  In  the  four-way  system  of  reinforcement,  where 
length  exceeds  breadth  by  more  than  5  per  cent.,  the 
amount  of  steel  required  in  strip  A,  long  direction, 
both  positive  and  negative,  shall  be  the  same  as  that 
required  for  the  same  strip  in  a  square  panel  whose 
length  is  equal  to  'the  long  side  of  the  rectangular 
panel. 

44.  The  amount  of  steel,  strip  A,  short  direction, 
jjositise  and  negative,  shall  be  the  same  as  that  re- 
quired for  the  same  strip  in  a  square  panel,  whose 
length  is  equal  to  the  short  side  of  the  rectangular 
panel. 

45.  The  amount  of  steel  in  strip  B,  positive  and 
negative,  shall  be  the  same  as  that  recpiired  for  simi- 
lar strip  in  a  square  panel  whose  length  is  equal  to  the 
mean  of  the  long  and  the  short  side  of  the  rectangular 
panel. 

46.  In  no  case  shall  the  amount  of  steel  in  the  short 
side  be  less  than  two-thirds  of  that  required,  for  the 
long  side. 

Rectangular  Panels,  Two-way  System 

47.  In  the  two-way  system  of  reinforcement  the 
amount  of  steel  required  for  the  [jositive  and  the  nega- 
tive moment  of  each  strip  A  shall  he  determined  in 
the  same  manner  as  indicated  for  the  four-way  system 
above. 

48.  The  amount  of  steel  in  strip  ]'.,  positive  and 
negative,  running  in  short  direction,  shall  be  e(|ual  to 
that  required  for  the  same  strip  in  a  sipiare  panel 
whose  length  equals  the  long  side  of  the  rectangular 
panel.    > 

49.  The  amount  of  steel  in  strip  B,  long  direction, 
l)ositive  and  negative,  shall  be  equal  to  that  required 
for  the  same  strip  in  a  square  panel,  whose  length 
equals  the  short  side  of  the  rectangular  panel. 

50.  In  no  case  shall  the  amount  of  steel  in  strip  B, 
long  direction,  be  less  than  two-thirds  of  that  in  the 

•  short  direction. 

Walls  and  Openings 

51.  Girders  and  beams  shall  be  constructed  under 
walls,  around  openings,  and  to  carry  concentrated 
loads. 

Spandrel  Beams 

52.  The  spandrel  beams  or  girders  shall,  in  addi- 
tion to  their  own  weight  and  the  weight  of  the  span- 
drel wall,  be  assumed  to  carry  20  per  cent,  of  the  wall 
panel  load  uniformly  distributed  upon  them. 

Placing  of  Steel 

53.  In  order  that  the  slab  bars  shall  be  maintained 
in  the  position  shown  in  the  design  during  the  work  of 
pouring  the  slab,  spacers  and  supi^orts  shall  be  pro- 
vided satisfactory  to  the  commissioner  of  buildings.  All 
bars  shall  be  secured  in  place  at  intersections  by  wire 
or  other  metal  fastenings.  In  no  case  shall  the  spac- 
ing of  the  bars  exceed  9  in.     The  steel  to  resist  the 


12 


THE    CONTRACT    RECORD 


January  2,  1918 


negative  moment  in  each  strip  1?  shall  extend  one- 
quarter  of  'the  panel  length  beyond  the  centre  line  of 
the  columns  in  both  directions. 

54.  Splices  in  bars  may  be  made  wherever  conven- 
ient, but  preferably  at  points  of  minimum  stress.  The 
length  of  splice  beyond  the  centre  i)oint,  in  each  direc- 
tion, shall  not  be  less  than  40  diameters  of  the  bars  nor 
less  than  2  ft.  The  splicing  of  adjacent  bars  shall  be 
avoided  as  far  as  possible. 

55.  Slab  bars  which  are  lapped  over  the  column,  the 
sectional  area  of  l)oth  being  included  in  the  calcula- 
tions for  negative  moment,  shall  extend  not  less  than 
0.25  of  the  panel  length  for  cross  bands  and  0.35  of  the 
panel  length  for  diagonal  bands,  beyond  the  column 
centre. 

Computations 

56.  Complete  computations  of  interior  and  wall 
panels  and  such  other  portions  of  the  building  as  may 
be  required  by  the  commissioner  of  buildings  shall  be 
left  in  the  office  of  the  commissioner  of  1)uildings  when 
■plans  are  presented  for  approval. 

Test  of  Workmanship 

57.  The  commissioner  of  buildings  or  his  repre- 
sentative may  choose  any  two  adjacent  panels  in  the 
building  for  the  purpose  of  ascertaining  the  character 
of  workmanship.  The  test  shall  not  be  made  sooner 
than  the  time  required  for  the  cement  to  set  thor- 
oughly, nor  less  than  six  weeks  after  the  concrete  has 
been  poured. 

58.  All  deflections  under  test  load  shall  be  taken  at 
the  centre  of  the  slab,  and  shall  be  measured  from  the 
normal  unloaded  position  of  the  slab.  The  two  panels 
selected  shall  be  uniformly  loaded  over  their  entire 
area  with  a  load  equal  to  the  dead  load  plus  twice  the 
live  load,  thus  obtaining  twice  the  total  design  load. 
The  load  shall  remain  in  place  not  less  than  24  hours. 
If  the  total  deflection  in  the  centre  of  the  panel  under 
the  test  load  does  not  exceed  1/800  of  the  panel  length 
the  slab  may  be  placarded  to  carry  the  full  design  live 
load.  If  it  exceeds  this  amount  of  deflction.  and  re- 
covers not  less  than  80  per  cent,  of  the  total  deflection 
within  seven  days  after  the  load  is  removed,  the  slab 
may  be  placarded  to  carry  the  full  design  live  load.  If 
the  deflection  exceeds  the  allowable  amount  above 
specified,  and  the  recovery  is  less  than  80  per  cent,  in 
seven  days  after  the  removal  of  the  test  load,  other 
tests  shall  be  made  on  the  same  or  other  panels,  the 
results  of  which  will  determine  the  amount  of  live  load 
the  slabs  will  be  permitted  to  carry. 

General 

59.  The  design  and  execution  of  the  work  shall  con- 
form to  the  general  provisions  and  the  spirit  of  the 
Chicago  I'luilding  Ordinances  in  points  not  covered  by 
this  ruling  and  to  the  best  engineering  practice  in  gen- 
eral. 

Enforcement 

60.  This  ruling  shall  go  into  efifect  on  and  after 
January  1,  1918.  All  previous  rulings  on  flat  slabs  are 
hereby  rescinded. 


Tests  to  Determine  Loss  of  Heat 
By  Radiation 

QUITE  a  unique  test  for  determining  loss  of  heat 
by   radiation   from   boiler   settings   and    steam 
drums  has  been  run  by  Mr.  C.  A.  Eastwood, 
Superintendent  of  Station  A.  Pacific  Gas  and 
Electric  Company,  San  Francisco,  Cal.    For  his  experi- 
ment Mr.  Eastwood  selected  a  560  h.p.  B  &  W  boiler, 


the  steam  drums  of  which  were  covered  with  one 
course  of  common  brick.  A  rectangular  can  contain- 
ing a  measured  quantity  of  water  was  placed  on  top 
of  one  drum  and  the  boiler  was  run  at  its  rated  capa- 
city for  a  ])eriod  of  three  days.  During  this  time  the 
rise  in  tem])erature  of  the  water  was  carefully  noted, 
and  with  these  data  it  was  a  comparatively  simple 
matter  to  determine  (a)  the  amount  of  heat  radiated 
per  square  foot  of  surface  per  hour;  (b)  the  amount 
of  heat  radiated  from  the  total  exposed  area  of  the 
drums;  and  (c)  the  quantity  of  fuel  which  was  being 
burned  to  make  up  for  this  loss.  Mr.  Eastwood's  fig- 
ures showed  that  the  loss  totalled  390  barrels  of  oil 
I)er  year. 

63  Per  Cent.  Saving  with  Insulating  Brick 

To  determine  how  much  of  this  fuel-loss  could 
be  saved  by  the  use  of  an  elTective  heat  insulating 
material,  one  2j4-inch  course  of  Nonpareil  Insulating 
Brick,  manufactured  by  the  Armstrong  Cork  &  Insula- 
tion Company,  Pittsburgh,  Pa.,  was  then  placed  on 
top  of  the  common  brick  covering,  and  readings  were 
taken  as  in  the  preceding  tests.  The  result  showed 
that  with  the  insulating  brick  in  place  the  loss  of  heat 
amounted  to  only  144  barrels  of  oil  per  year— a  saving 
of  246  barrels,  or  63  per  cent.  With  oil  costing  only 
70  cents  per  barrel,  the  saving  amounted  to  $172.20 
per  year — more  than  enough  to  pay  for  the  cost  of  the 
insulating  brick  and  the  labor  required  for  installing 
them. 

In  considering  these  figures,  there  are  two  points  in 
connection  with  them  that  should  not  be  overlooked : 
First,  the  total  amount  of  heat  loss  represents  that 
radiated  from  the  steam  drums  alone;  second,  only  2J/2 
inches  of  insulating  brick  were  used.  Had  the  radia- 
tion from  the  exposed  boiler  walls  been  included  as 
well,  the  total  heat-loss  would  have  been  greatly  in- 
creased. Furthermore,  if  the  common  brick  had  been 
removed  entirely  and  replaced  with  a  course  of  in- 
sulating brick  set  on  edge,  giving  4j/2  inches  of  insula- 
tion instead  of  2i^  inches,  a  still  greater  saving  would 
have  been  effected,  since  these  brick,  the  manufacturers 
state,  are  ten  times  better  heat  insulators  than  either 
common  brick  or  fire  brick. 


Mr.  Hawken,  Ontario  Representative 
Dominion  Paint  Works 

To  cope  with  the  increase  of  their  business,  the 
Dominion  Paint  Works,  Limited,  have  appointed  Mr. 
Arthur  J.  S.  Hawken  as  Ontario  representative.  Mr. 
Hawken  is  a  native  of  Toronto,  the  son  of  the  late 
James  Hawken,  of  the  Manning  Estate.  His  old  friends 
will  remember  him  as  an  active  member  of  the  Toronto 
Canoe  Club  and  of  the  Queen's  Own  Rifles. 

Air.  Hawken  has  latterly  been  located  in  Mont- 
real, where  he  joined  the  Victoria  Rifles  and  for  the 
last  six  months  has  been  acting  adjutant  of  the  bat- 
talion under  Lieut. -Col.  B.  G.  Winans.  He  will  now 
have  his  headquarters  in  Toronto  at  the  offices  of  the 
company  in  the  Lumsden  Building,  along  with  Mr.  E. 
L.  Warner,  the  sales  manager  for  the  company. 


Officers  of  Calgary  Branch  C.  S.  C.  E. 

At  the  annual  meeting  of  the  Calgary  Branch  of 
the  Canadian  Society  of  Civil  Engineers,  held  on  De- 
cember 1,  officers  for  the  ensuing  year  were  elected  as 
follows:  Chairman,  William  Pearce ;  secretary-treas- 
urer, C.  M.  Arnold :  executive  committee,  S.  G.  Porter, 
A.  S.  Chapman  and  H.  Sidenius. 
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Methods  Employed  in  the  Construction  of  a 

Siphon  Tunnel 


THE  siphon  tunnel  discussed  in  this  article  is  one 
of  three  large,  concrete,  double-deck  siphons 
included  in  the  construction  of  the  new  inter- 
cepting sewer  system  being  built  for  the  city 
of  Milwaukee,  Wis.  In  addition  to  the  construction  of 
the  actual  intercepting  sewers,  a  complete  disposal 
plant  is  also  to  be  built,  the  entire  project  being  car- 
ried on  under  the  engineering  supervision  and  direc- 
tion of  the  Sewerage  Commission  of  the  city  of  Mil- 
waukee. All  work  on  this  tunnel  is  being  done  by 
the  John  F.  Casey  Engineering  and  Construction  Com- 
pany of  Pittsburgh  as  part  of  a  contract  awarded  them 
in  April,  1916.  The  following  discussion  is  limited  to 
a  general  description  of  the  siphon  tunnel  and  a  review 
of  the  constructional  methods  used  in  driving  and 
concreting,  but  contains  practictally  no  data  on  design. 

General 

The  intercepting  sewer  system  is  of  the  dual  type. 
For  purposes  of  general  design  the  city  was  divided 
into  four  watersheds,  each  drained  by  one  of  the  four 
watercourses  in  Milwaukee.  Since  each  of  these  areas 
included  lands  too  low  to  permit  sewage  to  be  delivered 
to  the  site  selected  for  the  disposal  plant  and  also 
areas  that  would  permit  a  gravity  flow  to  the  plant, 
the  high  and  low  level  intercepting  system  was  decided 
upon.  At  the  point  where  the  sewage  is  delivered  to 
this  siphon  tunnel  the  high-level  sewer  has  a  diameter 
of  72  inches,  and  the  low-level  sewer  is  48  inches  in 
diameter. 

The  sewage  is  delivered  to  the  siphon  at  a  drop 
shaft  located  at  the  corner  of  Fowler  and  West  Streets, 
at  a  point  128  feet  west  of  the  west  bank  of  the  Mil- 
waukee River  and  is  carried  to  a  riser  shaft  situated 
at  the  corner  of  Detroit  and  Broadway  Streets,  a  dis- 
tance of  604  feet  from  the  east  bank  of  the  river  and 
a  total  distance  of  1,015  feet  from  the  drop  shaft. 

Compressed  air  was  delivered  to  the  tunnel  im- 
mediately after  the  drop  shaft  was  sunk  and  was  used 
continuously  thereafter.  A  maximum  pressure  of  21 
lbs.  per  square  inch  was  required  during  the  early 
stages  of  the  work,  particularly  when  the  eye  of  the 
tunnel  was  being  cut,  while  an  average  pressure  of 
14  lbs.  was  sufficient  for  the  remainder  of  the  work. 

The  power  house  constructed  on  the  job  contains 
three  complete  motor-driven  compressor  units,  a  steam 
boiler  for  the  steam  pumps,  and  a  hydraulic  pressure 
machine.  The  Watson  Stillman  hydraulic  machine 
was  driven  by  a  30  h.p.  motor,  its  accumulator  car- 
ried weights  from  10  to  15  tons  and  was  capable  of 
furnishing  a  pressure  up  to  5,000  lbs.  per  square  inch. 

The  Shafts 

The  site  at  West  Water  and  Fowler  Streets  being 
definitely  chosen  for  the  sinking  of  the  drop  shaft, 
work  was  commenced  by  the  contractor  on  June  27, 
1916.  The  shaft  is  rectangular  in  shape,  has  bottom 
dimensions  of  23  ft.  x  23  ft.  and  is  16  ft.  square  on  the 
bottom.  It  is  excavated  to  a  depth  sufficient  to  give 
the  top  of  the  tunnel  an  elevation  of  minus  39.  The 
material  encountered  at  first  was  sand  and  stiff  clay, 
but  the  character  of  the  ground  encountered  at  lower 


depths  and  determinations  made  by  several  borings 
under  the  Milwaukee  River  indicated  that  below  minus 
39  it  was  probable  that  sand  and  gravel  would  con- 
stantly occur.  To  avoid  tunneling  in  this  material 
permission  was  granted  the  contractor  to  change  the 
elevation  of  the  top  of  the  tunnel  from  minus  50  to 
minus  39. 

The  shaft  was  driven  by  means  of  Lackawanna 
steel  -sheathing.  After  the  first  set  of  28-ft.  x  14-in. 
sheathing  was  placed,  excavation  was  carried  on  to 
a  depth  of  —  18.00,  the  second  set  of  50-ft.  x  14-in. 
sheathing  was  then  arranged  to  form  a  complete  box 
16  ft.  square,  and  each  piece  was  driven  separately 
and  in  place,  insuring  a  tight,  compact  job.  When" 
excavation  had  progressed  to  within  several  feet  of 
grade,  grout  pipes  were  driven  in  and  a  mushroom 
bottom  grouted  at  the  end  of  the  sheathing,  after 
which  excavation  was  continued  to  grade  and  a  6-in. 
concrete  slab  poured.  A  cradle  for  the  hydraulic  shield 
was  now  constructed  on  the  bottom  of  the  shaft  and 
the  shield  erected  into  place.  A  timber  deck  was  then 
set  several  feet  above  the  top  of  the  shield,  and  the 
upper  part  of  the  shaft  was  immediately  concreted  in, 
all  the  steel  sheathing  being  left  in  place.  Air  locks 
were  now  set  in,  compressed  air  was  supplied  and  the 
eye  for  the  tunnel  was  cut  through  the  steel. 

The  inside  dimensions  of  the  riser  shaft,  which 
will  include  a  valve  chamber,  is  16-ft.  3-in.  x  17-ft.  9-in. 
and  was  driven  by  the  use  of  three  sets  of  timber 
sheathing.  The  outside  set  was  made  up  of  4-in.  x 
10-in.  timbers  driven  to  a  depth  of  9  ft.  This  was 
followed  by  a  box  of  4-in.  x  8-in.  timbers  driven  20  ft., 
and  the  inside  timbers  were  4-in.  x  8-in.  and  20  ft. 
long.  After  a  10-in.  slab  was  placed  on  the  bottom  of 
the  shaft,  forms  for  the  riser  section  of  the  36-in. 
sewer  were  put  in  and  concrete  was  poured  to  a  depth 
of  6  ft.  No  more  work  was  done  on  this  shaft  until 
the  shield  emerged  through  the  sheathing,  after  which 
the  wooden  forms  for  the  arch  transition  section  were 
set.  This  transition  section  converts  the  arch  section 
(or  high-level  sewer)  into  two  60-inch  circular  risers, 
one  of  which  will  connect  through  a  "Y"  special  into 
the  60-inch  high-level  sewer  on  Broadway  Street.  The 
other  60-inch  riser  of  the  transition  section  will  be 
temporarily  capped  and  made  available  for  future  con- 
nections. The  36-inch  riser  makes  connections  with 
the  low-level  concrete  68-in.  x  49-in.  sewer  on  Broad- 
way. 

During  all  driving  operations  a  2-inch  Nye  pump 
was  able  to  handle  all  seepage  in  'the  riser  shaft,  while 
a  3-inch  Nye  pump  was  required  for  the  drop  shaft. 

Driving  the  Tunnel 

The  1,015-ft.  tunnel  which  connects  the  drop  and 
riser  shafts  was  driven  circular  in  shape,  with  an  out- 
side diameter  of  13  ft.  The  floor  of  the  tunnel  at  the 
drop  shaft  heading  is  49.09  ft.  below  water  level, 
whence  it  slopes'  up  at  a  grade  of  .14  per  cent,  to  a 
point  beneath  the  east  shore  of  the  Milwaukee  River, 
where  the  grade  is  changed  to  3.2  per  cent.,  and  con- 
tinues at  this  grade  to  the  bottom  of  the  riser  shaft,  the 
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elevation  Iktc  hi-inj;  2.S/)5  ft.  below  the  river  water 
level. 

The  tunnel  wa.s  excavated  by' means  of  a  hydraulic 
shield,  which  was  9  ft.  6  in.  long  and  built  of  steel. 
Motive  power  was  applied  to. it  through  14  hydraulic 
jacks,  each  designed  to  carry  a  working  i)ressure  of 
6,000  lbs.  per  square  inch,  and  having  an  extension  of 
22  in.  Hydraulic  pressure  varying  from  2,800  to  5,000 
was  sufficient  to  push  the  shield  at  all  points  in  the 
tunnel.  After  100  ft.  of  tunnel  had  been  driven  a  steel 
airlock  of  two  chambers  was  constructed  and  securely 
concreted  into  place. 

As  the  shield  was  pushed  along  6-in.  x  8-in.  hard- 
wood and  4-in.  x  8-in.  yellow  pine  cants  were  placed, 
the  hydraulic  jacks  being  pushed  directly  against  them. 
This  resulted  in  a  very  tight  job  of  the  timbering.  The 
muck  was  shoveled  into  yi-yard  collapsible  cars,  which 
were  pushed  out  through  the  material  lock,  led  onto  a 
hoist,  lifted  up  and  dumped  into  a  hopper  on  top  of 


nel  (a  monkey  drift)  was  now  started  from  the  riser 
shaft  and  carried  in  towards  the  shield.  Meanwhile 
driving  with  the  shields  from  the  inside  was  con- 
tinued, and  when  only  18  ft.  of  the  marsh  clay  was 
left  between  the  heading  of  the  monkey  drift  and  the 
cutting  edge  of  the  shield  a  material  loss  of  compressed 
air  occurred.  The  bulkhead  door  was  now  closed,  the 
monkey  drift  was  driven  into  the  shield  and  the  shield 
was  driven  straight  ahead,  completely  "biting  oflf" 
the  smaller  tunnel.  When  the  shield  finally  reached 
the  riser  shaft  the  jacks  were  removed,  the  platform 
and  pockets  cut  away,  and  the  shell  was  allowed  to 
remain  in   the  ground. 

The  character  of  the  material  encountered  varied, 
although  the  greater  portion  of  the  last  600  feet  was 
marsh  clay.  For  a  considerable  distance  underneath 
the  river  large  quantities  of  running  sand  and  gravel 
were  continually  met  with.  This  necessitated  a  con- 
stant breasting  of  the  face  at  the  cutting  edge  of  the 
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the  shaft  and  then  delivered  into  auto  trucks.  The 
shield  carried  a  platform  placed  on  springline  and  a 
timber  platform  at  the  same  elevation  was  built  in 
the  tunnel  in  successive  sections  as  the  shield  was 
pushed  along.  Upon  this  platform  the  tracks  were 
laid,  which  greatly  facilitated  the  removal  of  muck 
by  allowing  the  cars  to  be  led  directly  into  the  shield. 
The  shield  was  also  divided  into  quadrants,  two  open- 
ings being  below  the  platform  and  two  above.  The 
two  miners  in  the  lower  part  of  the  shield  threw  their 
muck  onto  a  small  timber,  platform,  which  was  set 
within  one  foot  of  the  bottom  of  the  tunnel  and  car- 
ried along  close  to  the  shield ;  here  it  was  relayed  by 
two  muckers  to  the  springline  platform  and  then 
thrown  into  the  cars.  The  miners  in  the  upper  part 
of  the  shield  dumped  the  muck  directly  into  the  cars, 
or  threw  it  onto  the  tunnel  platform,  from  which  it 
was  thrown  into  the  cars. 

Checked  After  Each  Push 

After  each  push  a  check  was  made  upon  the  shield 
Ijy  the  engineer  and  data  of  the  following  nature  were 
furnished  the  shield  operator:  (1)  Position  of  shield 
with  respect  to  center  line  of  tunnel;  (2)  horizontal 
lead;  (3)  vertical  lead:  and  (4),  grade.  With  this  in- 
formation, the  shield  operator  could  constantly  ad- 
just the  position  of  the  shield. 

After  the  tunneling  had  progressed  to  a  point  some 
900  feet  from  the  drop  shaft  and  the  concrete  had  been 
carried  up  to  station  8-)-91,  a  steel  bulkhead  was  placed 
in  both  the  arch  and  circular  sections,  a  door  being 
left  in  the  arch  so  as  not  to  interfere  with  the  operation 
(if  the  muck  cars  during  mining.    A  timbered  box  tun- 


shield,  but  when  the  end  of  the  river  was  reached 
and  a  change  of  grade  occurred  the  shield  gradually 
rose  out  of  the  sand  into  a  uniform  bed  of  marsh 
clay.  Practically  all  work  on  the  siphon  tunnel  was 
carried  on  24  hours  per  day,  employing  three  shifts 
of  17  men  each.  One  day's  mining  and  timbering 
averaged  from  10  to  15  ft. 

Concreting 

The  concrete  work  on  the  siphon  tunnel  was  done 
in  three  distinct  stages;  first,  the  bottom  was  placed, 
entirely  enclosing  the  36-inch  sewer,  the  top  of  the  pour 
being  7  inches  from  the  top  of  the  circular  forms; 
the  arch  was  then  concreted  in,  and  finally  a  5-inch 
slab  was  laid  along  the  bottom  of  the  arch  section, 
making  the  total  distance  from  the  top  of  the  36-inch 
sewer  to  the  flow  line  of  the  upper  Sewer  12  inches. 

In  placing  the  lower  sewer,  circular  steel  forms 
built  in  4-ft.  lengths  were  used.  The  sections  for  put- 
ting in  the  concrete  were  set  in  various  lengths,  usual- 
ly 47  ft.,  and  after  the  proper  reinforcing  steel  was 
set  the  section  was  closed  ofif  by  means  of  temporary 
timber  bulkheads,  on  which  were  placed  4-in.  x  6-in. 
keys.  Since  the  platform  built  during  the  mining 
operations  was  entirely  clear  of  this  bottom  pour,  the 
J/2"-yard  cars  of  concrete  could  be  brought  in  uj)on 
it  to  the  place  immediatel}^  above  the  section  to  be 
concreted  and  the  concrete  dumped  directly  into  place. 
This  permitted  a  minimum  of  shoveling,  and  by  keep- 
ing two  spaders  continually  below  the  platform  a  well- 
tamped  concrete  job  was  secured.  A  4-inch  galvanized 
iron    pipe   was   carried   along  between    the   timbering 
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and   the   {(irnis,   which   succeeded   in   draining   off   the 
water. 

In  concreting  the  arch,  hydraulic  pressed  steel 
forms  were  used.  Each  set  of  forms  making  an  arch 
section  of  the  correct  dimensions,  consisted  of  eight 
plates  and  one  pair  of  pressed  steel  ribs.  The  plates 
were  made  in  4-ft.  lengths  of  varying  widths  and  had 
steel  facings  with  laminated  wooden  backs.  The  forms 
were  set  up  in  16-ft.  sections,  most  of  the  steel  rein- 
forcing being  set  before  the  form  ribs  were  put  up, 
and  the  sections  were  closed  off  with  timber  bulk- 
heads similar  to  those  used  in  the  bottom.  By  putting 
up  the  wall  plates  in  single  rows  the  concrete  could  be 
conveniently  placed,  tamped  and  inspected.  Except 
for  the  two  top  key  plates,  each  row  of  plates  was 
clamped  in  as  soon  as  the  concrete  had  reached  the 
top  of  the  preceding  row,  but  in  "keying  up"  each 
4-ft.  section  was  entirely  completed  before  the  next  pair 
of  key  plates  were  put  up.  Two-inch  grout  pipes  were 
placed  through  the  concrete   in   the  top  of  the  arch 
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Cross  section  of  siphon  tunnel. 

every  16  ft.,  grout  being  ])uniped  through  them  after 
all  the  rest  of  the  concreting  was  completed. 

After  the  bottom  sewer  and  arch  were  concreted  the 
5-inch  slab  was  placed.  The  surface  on  which  the 
slab  was  to  be  laid  was  thoroughly  cleaned  and  chip- 
ped and  a  rich  mixture  of  concrete  was  placed  through 
the  entire  length  of  the  tunnel.  The  surface  of  the 
slab  was  carefully  screeded  and  finished. 
.  Except  for  the  small  section  of  tunnel  adjoining 
the  airlock,  no  concreting  was  done  until  the  wing 
had  progressed  half  way  across  the  river,  a  distance  of 
some  200  feet.  Concreting  of  the  bottom  was  then 
commenced  and  followed  along  about  100  feet  behind 
the  shield.  After  the  mining  had  progressed  entirely 
across  the  river  and  the  bottom  section  had  been 
placed  up  to  the  same  point,  the  shield  work  was 
entirely  suspended  and  the  arch  section  was  concreted 
in.  In  placing  this  portion  of  the  arch,  work  was 
started  at  a  point  about  half  way  across  the  river  and 
the  concreting  was  carried  on  in  both  directions.  The 
first  400  feet  of  siphon  tunnel  was  now  completely 
concreted,  except  for  the  slab,  and  the  mining  was  re- 
sumed. After  this  the  concreting  and  mining  were 
done  alternately,  each  being  carried  on  under  the 
most  favorable   circumstances.     The   last    150  feet  of 


concrete  work  was  done  in  free  air,  since  that  portion 
of  the  tunnel  was  open  to  the  riser  shaft ;  the  remainder 
of  the  concreting  was  done,  however,  under  com- 
pressed air. 

A  y2-yard  motor-driven  mixer,  stationed  directly 
at  the  top  of  the  drop  shaft,  delivered  the  concrete  in- 
to collapsible  cars,  which  were  lowered  by  the  shaft 
hoist,  run  through  the  material  lock  and  into  the  tun- 
nel. For  the  150  ft.  of  open  tunnel  a  mixer  was  placed 
at  the  top  of  the  riser  shaft  and  the  concrete  was  de- 
livered to  the  cars  below  by  means  of  a  chute.  A 
1  -.Zyi  Ayi  mix  was  used  throughout.  The  information 
contained  in  this  article  is  due  to  Municipal  Engineer- 
ing- 


Judgment  Regarding  Montreal  Aqueduct 
Controversy 

Mr.  Justice  Bruneau,  in  the  Practice  Court,  Mont- 
real, has  dismissed  the  petition  of  Mr.  J.  E.  Borque, 
acting  for  the  Citizens'  Association,  for  an  interlocu- 
tory injunction  restraining  the  Civic  Board  of  Control 
from  putting  into  effect  a  resolution  cancelling  the  con- 
tract with  the  Cook  Construction  for  widening  the 
aqueduct.  Part  of  the  work  has  been  done,  and  the 
controllers  and  the  Cook  Construction  Company  have 
agreed  to  arbitrate  the  claims-and  counterclaims.  The 
judge  held  that  the  cancellation  of  the  contract  was 
purely  one  of  administration  and  that,  as  the  controllers 
had  authority  to  pass  the  contract,  they  had  also 
authority  to  annul  it.  No  allegation  of  fraud  or  mal- 
versation in  the  cancellation  had  been  made,  nor  had 
the  petitioner  shown  any  particular  interest  in  prevent- 
ing the  cancellation  of  the  contract. 


Low  Maintenance  on  Toronto-Hamilton 
Highway 

The  second  year  of  maintenance  on  the  Toronto- 
Hamilton  concrete  highway  closed  October  31,  1917, 
and  the  results  only  serve  to  emphasize  the  conclu- 
sions that  could  have  been  drawn  last  year.  When 
the  Commission  is  freed  from  the  excessive  cost  of 
maintaining  the  short  stretches  of  macadam  at  bridge 
approaches  the  cost  of  repairs  to  the  road  surface  will 
be  almost  negligible.  On  312,100  square  yards  of  con- 
crete (approximately  30  miles)  the  Commission  spent 
in  1917  on  tarring  cracks  and  joints  a  total  for  labor 
and  materials  of  $767.70.  This  result  is  extremely 
favorable  when  contrasted  with  a  cost  of  $5,932.12  for 
repairs  to  7,900  square  yards  (approximately  J4  mile) 
of  macadam. 


Suitable  Foremen  for  Halifax  Recon- 
struction  Being  Listed 

At  the  request  of  the  Halifax  Reconstruction 
Committee  the  Montreal  Builders'  Exchange  is  co- 
operating with  the  committee  in  the  plans  for  re- 
building the  ruined  districts.  The  Exchange  has  ob- 
tained a  large  number  of  names  of  superintendents, 
foremen,  timekeepers,  etc.,  of  the  various  sections  of 
the  building  trades  With  a  view  to  their  employment 
at  Halifax.  The  qualifications  of  these  men  have  also 
been  ascertained,  and  the  list  forwarded  to  Halifax. 
The  manager  of  the  reconstruction  committee,  Col. 
R.  S.  Low,  has  written  expressing  his  appreciation 
of  the  assistance  of  the  Exchange  and  of  the  offer  to 
aid  in  any  way  which  may  be  desirable. 
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Fig.  C21.     Mantel  Clock 

ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  mailer  transmitter  con- 
trols' any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 
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all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 


W.  Ashall 

442  Sherbourne  St. 

TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
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East  and  West — From  Coast  to  Coast 


The  Lachutc  Shovel  Company  have  at  Lachutc  Mills  a 
plant  for  treating  timbers  with  carbolineum. 

It  is  reported  that  the  military  authorities  have  been 
requested  to  establish  a  fully-equipped  hospital  of  250  beds 
in   Regina,  Sask.,  at  •the  earliest  possible  time. 

The  Bloor  Street  Viaduct  has  finally  passed  into  the 
hands  of  the  city  of  Toronto.  The  contractors'  work  on  the 
structure  has  been  completed  and  there  remains  only  the 
paving  of  the  roadway  and  the  laying  of  car  tracks  to  be 
carried  out. 

At  a  recent  meeting  of  the  council  of  Wellington  County, 
Ont.,  the  treasurer's  report  showed  that  since  January  last 
$38,2;i7.50  had  been  expended  on  county  roads,  $4,748.22  in 
towns  and  villages  off  county  roads,  $1,070.62  on  road  ma- 
chinery, a  total  of  $40,855.25. 

The  Pacific  Construction  Company,  which  is  conducting 
shipbuilding  operations  at  Port  Coquitlam,  B.C.,  expects  to 
have  vessel  No.  20  ready  for  launching  by  the  end  of  Febru- 
ary or  the  beginning  of  March.  Ship  21,  which  has,  under 
the  contract,  a  longer  period  for  construction,  is  also  well 
advanced.  The  steel  keelson  has  been  placed  and  the  fasten- 
ing work  is  being  pushed  rapidly  ahead. 

The  council  of  Lanark  County,  Ont.,  has  decided  to  carry 
out  no  new  road  construction  next  summer.  Maintenance 
work  will,  however,  be  taken  care  of  and  a  new  structure 
is  to  be  built  to  take  the  place  of  the  present  Mcllquham 
bridge.  The  tender  of  the  Ontario  Bridge  Company  for  the 
steel  work  on  this  bridge  has  been  accepted  and  the  piers 
and  concrete  floor  are  to  be  constructed  by  the  county  com- 
missioner. 

The  sewer  system  at  Trail,  B.C.,  now  just  about  com- 
pleted, comprises  upwards  of  20,000  lineal  feet  of  sewers, 
with  70  brick-laid  manholes.  The  J.  E.  Broley  Company 
were  the  general  contractors,  but  the  latter  part  of  the  work 
was  taken  over  by  Victor  Bianco,  who  constructed  some 
7,300  feet  of  the  sewer.  In  connection  with  the  waterworks 
system,  work  on  the  distribution  reservoir,  which  is  to  hold 
1,000,000  gallons,  has  been  discontinued  for  the  season,  but 
will  be  completed  in  the  spring.  The  plans  of  the  engi- 
neer call  for  a  by-pass  from  Cambridge  Creek,  around  the 
reservoir,  and  this  is  now  being  used  in  bringing  the  new 
water  supply  to  the  old  and  new  city  mains.  Mr.  A.  L.  Mc- 
Culloch  is  engineer  for  both  the  sewerage  and  waterworks 
systems.     The   contracts,   however,   are   separate. 


Obituary 

Professor  Clement  Henry  McLeod,  of  McGill  Univer- 
sity, who  was  well  known  to  engineers  all  over  the  Dominion 
as  the  former  secretary  of  the  Canadian  Society  of  Civil  En- 
gineers, died  on  December  26  while  seated  in  his  office  at 
the  University.  Professor  McLeod  was  66  years  of  age. 
and  was  born  at  Strathlorne,,  Cape  Breton.  In  1873  he  gradu- 
ated from  McGill  and  since  then  had  attained  prominence 
in  the  University  and  held  important  offices.  He  was  pro- 
fessor of  astronomy,  of  surveying  and  of  geology,  and  vice- 
dean  of  the  Faculty  of  Applied  Science,  also  formerly  hav- 
ing held  the  position  of  professor  of  civil  engineering.  He 
was  a  chai^er  member  of  the  Canadian  Society  of  Civil  En- 
gineers and  had  been  secretary  since  1891  up  till  the  be- 
ginning of  1917. 
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Get  Government  Recognition  for   the 
Engineering  Profession 

OUR  new  Union  Government  is  undoubtedly  giv- 
ing e\Tidence  of  ability  to  tackle  big  problems, 
act  promptly  and  back  up  their  decisions  with 
vigor  and  firmness. 
On,e  big  problem  with  tremendous  p(jssil)ilities  not 
only  for  shortening  the  present  struggle,  but  for  mak- 
ing it  possible  that  Canada  should  assume  a  ]Drominent 
place  in  the  constructive  period  that  must  follow  the 
war  has  apparently  been  overlooked. 

This  problem  is :  What  is  the  value  of  the  engineer- 
ing profession  to  the  nation? 

For  the  technical  man,  the  man  who  knows  of  the 
work  the  engineer  has  accomplislied  during  the  past 
three  and  a  half  years  in  luirope,  the  question  answers 
itself.  Is  it  possible  the  public  does  not  recognize  the 
truth,  or  that  our  government  is  blind  to  the  fact  that 
the  work  of  technical  men  has  been  the  pivot  about 
which  all  the  operations^  of  the  other  elements  in  the 
war  have  centered?  Imagine  ff)r  a  moment  the  elimin- 
ation of  the  engineer  from  the  operations  in  France! 
The  war  would  end  overnight. 


In  spite  of  this,  our  government  is  doing  nothing  to 
conserve  tliis  profession.  Trained  for  a  specific  work, 
engineers  are  ibeing  drafted  into  the  infantry  ranks. 
Students  with  half-completed  courses  are  being  re- 
fused exemptions  to  complete  their  special  training. 
No  extra  encouragement  is  being  given  bur  youths  to 
fit  themselves  for  this  necessary  work — indeed,  the  an- 
ticipation of  being  called  to  the  colors  in  the  middle  of 
their  course  is  deterring  many  young  men  from  enter- 
ing our  engineering  colleges  at  all. 

Isn't  the  government  waiting  for  someone  to  give 
them  a  "lead"?  The  average  elector  won't  do  it  for 
the  simple  reason  that  he  doesn't  understand.  The  col- 
leges can  scarcely  do  it  for  fear  of  being  accused  of 
self-interest.  It  falls  then — and  rightly,  we  think — on 
the  engineering  profession  as  a  whole — the  Canadian 
Society  of  Civil  Engineers,  with  its  3,000  members ; 
the  various  societies  covering  the  mining,  chemical, 
electrical,  and  mechanical  technical  fields ;  and  the 
various  provincial  sections  of  the  Joint  Committee  of 
Technical  Organizations. 

If  the  engineering  profession  in  Canada  is  to  up- 
hold its  reputation  for  effectiveness  and  efficiency ;  if 
it  is  going  ito  establish  its  identity  as  a  powerful  influ- 
ence during  the  was,  and  as  an  essential  element  in 
the  reconstruction  which  will  follow  the  war,  these 
societies  must  surely  act  promptly,  vigorously,  and 
co-operatively. 


Be   Prepared   for  Reconstruction 

WE  are  just  entering  upon  the  fourth  New  Year 
which  has  found  the  world  embroiled  in  the 
terrors  of  warfare;  and,  though  there  is  still 
no  lifting  of  the  cloud,  it  would  seem  that  the 
nations  are  straining  their  eyes  for  the  first  signs  of 
the  coaming  of  peace.  All  our  "wise  men"  and  "seers" 
have  been  prophesying  as  to  its  advent,  but  we  only 
know  that  it  must  come — not  how  or  when.  And  with 
peace  comes  reconstruction  and  adjustment  —  recon- 
struction of  the  homes,  the  factories,  and  the  towns 
which  war  has  devastated,  and  adjustment  of  the  eco- 
nomic and  industrial  conditions  which  it  has  over- 
thrown. Thus  the  cessation  of  hostilities  can  bring  lit- 
tle or  no  relaxation  of  effort,'  for  the  problems  which 
will  then  confront  the  world  will  demand  as  much 
energy  and  determination  and  as  thorough  organiza- 
tion as  we  are  throwing  into  the  present  struggle. 
Therefore,  we  must  be  prepared  to  direct  all  our  forces 
in  this  new  direction,  else  we  may  find  ourselves  over- 
whelmed by  the  rising  tide  of  totally  unprecedented 
economic  conditions — conditions  regarding  which  we 
can  only  hazard  a  guess. 

One  phase  of  the  problem,  in  which  the  readers  of 
the  Contract  Record  are  particularly  interested,  is  the 
probaiile  demand  on  the  constructional  organizations  of 
Canada.  This  question  is  one  probably  to  which  no 
definite  answer  can  be  given  until  the  time  comes,  but 
investigation  would  no  doubt  shed  some  light  upon  it. 
Great  Britain  is  already  making  her  preparations  along 
this  line,  and  a  national  housing  and  town  planning 
council  has  been  formed.  In  the  Contract  Record  of 
December  19  there  appeared  an  item  regarding  the 
work  of  this  council  and  its  recommendations  as  to  the 
types  of  houses  which  would  be  required.  In  our  pres- 
ent issue,  also,  we  have  made  further  mention  of  the 
plans  of  the  British  Government  for  after-the-war  con- 
struction work.  The  authorities  in  the  Old  Country 
feel  that  their  facilities  for  building  work  will  be  taxed 
to  the  utmost,  and  they  are  already  organizing  their 
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forces  to  iiici't  llie  situation.     Would  it  not  l)e  the  i)arl 
oi   wisdom  for  Canada  to  take  similar  action? 

At  the  present  time  there  is  a  shortage  of  housing; 
facihties  in  many  locaHties,  and  there  is  very  little 
])uildiny  work  going  on.  During  this  year  it  is 
to  be  expected  that  the  demand  will  grow  greater,  but 
those  who  have  money  to  build  with  are  holding  off  till 
"after  the  war."  When  that  time  comes  and  several 
hundred  thousand  soldiers  return  to  civil  life  and  to 
their  homes,  will  the  sujjply  be  at  all  adequate  to  the 
demand?  Is  there  not  a  danger,  almost  a  certainty,  of 
congestion?  Then,  what  will  be  the  result?  Just  this, 
that  an  undertaking  which  demands  thorough  organ- 
ization and  systematizing  will  be  left  to  the  .speculative 
builder  and  controlled  largely  by  the  real  estate  man- 
ipulator, resulting  in  a  waste  of  money,  time,  and 
material  and  a  more  than  ever  haphazard  development 
of  Canada's  cities  and  towns. 

There  is,  too,  another  phase  of  the  problem  which 
must  not  be  left  out  of  consideration,  and  that  is  the 
question  of  immigration.  It  is  scarcely  safe  even  to 
hazard  an  opinion  as  to  whether  Canada  may  expect  a 
large  increase  in  po])ulation  from  this  source  when  hos- 
tilities are  over.  It  is  well  to  remember,  however,  that 
Canada  has  been  advertised,  tremendously  advertised, 
by  the  deeds  of  her  soldiers  on  the  European  battle 
fronts,  and  as  an  inexhaustible  source  of  supplies. 
Great  Jiritain  and  her  allies  have  been  hearing  more 
and  thinking  more  of  this  Dominion  in  the  last 
three  years  than  they  ever  did  previously.  And  this 
ad\ertising  may  be  nn)re  efTective  than  anyone  has 
imagined  in  attracting  emigrants  from  a  devastated 
and  war-weary  Europe  to  the  big,  free  country  across 
the  sea. 

There  really  seems  only  one  thing  to  do,  and  that  is 
— ibe  prepared — for  it  is  better  to  be  prepared  for  an 
emergency  that  never  arises  than  to  take  the  chance  of 
meeting  an  emergency  without  preparation.  The  situa- 
tion calls  for  action  on  the  part  of  the  government.  ■ 
Also  fhe  building  and  engineering  organizations  of  the 
couH'lry  must  be  fore-warned  and  fore-armed,  and 
these,  all  working  together,  should  have  their  plans  so 
laid  as  to  ])rt)vide  for  a  systematic  development  of  Can- 
ada's cities  and  towns.  _  Close  co-operation  between 
immigration  officials  and  local  governing  bodies  will  be 
required,  and  care  must  be  taken  in  the  selection  of  the 
types  of  houses  erected  so  as  to  provide  for  the  differ- 
ent classes  of  population.  No  precautions  should  be 
neglected,  cl.<;e  we  may  find  ourselves  helplessly  en- 
cumbered with  the  slum  and  the  tenement  system. 

This  year  ui)on  which  we  are  entering  may  see— as 
we  all  devoutly  hope — the  termination  of  the  war. 
Therefore,  let  us  begin  now,  so  as  to  be  ready  when  it 
comes.  We  were  unprepared  for  war;  let  us  not  be 
equally  unprej^ared  for  peace. 


culty  of  obtaining  labor,  the  high  ])riccs  of  material, 
and  the  restriction  imposed,  in  the  national  interest,  on 
all  undertakings  costing  more  than  $.^00  or  involving 
the  use  of  constructional  steel. 

As  a  result,  it  is  estimated  that  the  number  of 
workmen's  houses  in  urban  and  rural  areas  has  already 
fallen  short  of  normal  requirements  by  some  200,000. 
During  1918  this  figure  will  in  all  probability  rise  to 
300,000,  and  some  authorities  even  go  so  far  as  to  say 
that  if  adequate  provision  is  made  for  the  natural  in- 
crease of  population,  and  the  dilai)idations  of  the  last 
three  years,  schemes  will  have  to  be  laid  out  for  at 
least  half  a  million  cottages. 

In  view  of  the  high  prices  likely  to  rule  lor  some 
time  after  the  war,  it  cannot  be  left  to  private  enter- 
l)rise  to  grapple  with  a  problem  of  such  magnitude. 
During  the  reconstruction  ])eriod  it  will  be  necessary 
to  rely  far  more  than  formerly  upon  local  authorities, 
t(j  provide  not  only  the  cottages  required,  but  the 
roads,  the  water  supplies,  and  the  drainage  incidental 
to  them.  Recognizing  this,  the  government  has  an- 
nounced its  purpose  to  give  substantial  assistance  from 
public  funds  to  such  jjublic  bodies  as  are  jirepared  to 
deal  in  an  adequate  way  with  the  situation  which  has 
arisen  in  their  particular  areas,  in  this  way  fmancial 
difficulties  in  the  main  will  be  overcome. 

In  order  to  deal  with  the  question  of  providing  the 
necessary  materials,  so  that  this  factor  of  the  case  may 
cause  no  delay,  a  building  materials  committee  has 
been  appointed  by  the  Minister  of  Reconstruction, 
under  the  chairmanship  of  Mr.  J.  Carmichael,  chairman 
of  the  Munition  of  Works  Hoard.  This  committee  will 
ascertain  what  supplies  are  available,  not  only  for 
housing,  but  for  all  purposes,  and  will  report  how  these 
may  be  increased  in  order  that  building  operations  may 
be  commenced  promptly  at  the  close  of  hostilities. 


The  Housing  Situation  in  Great  Britain 

Tfl  E  British  Government,  acting  through  com- 
mittees ap])ointed  by  the  Local  Government 
Board  and  the  Ministry  of  Reconstruction,  is 
taking  definite  steps  to  facilitate  the  provision 
of  adequate  housing  for  the  industrial  classes  at  the 
close  of  the  war.  It  is  realized  that  there  are  great 
diiTiculties  to  be  overcome  and  that  there  should  be  no 
delay  in  tackling  the  situation.  Even  before  the  war  a 
shortage  of  workmen's  cottages,  especially  of  the  bet- 
ter class,  had  begun  to  manifest  itself  in  many  locali- 
ties, and,  since  hostilities  commenced,  private  building 
has,  of  course,  practically  ceased,  owing  to  the  diffi- 


First  "Emergency"  Ship  Launched 

The  Foundation  Company,  on  December  27th, 
launched  the  Hrst  of  the  ships  outlined  on  the  Imperial 
.Munitions  Board  emergency  shipbuilding  program. 
Last  spring  the  I.  M.  B.  placed  several  orders  for  wood- 
en ships,  and  these  are  being  constructed  in  many  dif- 
ferent parts  of  Canada.  The  ships  are  rated  at  approxi- 
mately 2,500  tcms,  and  have  a  length  of  2.S0  ft.  and  a 
beam  of  43  ft.  6  in.  'J'he  elai)sed  time  from  the  break- 
ing of  the  ground  to  the  launching  of  this  ship  was 
approximately  six  months,  which  bears  testimony  to 
the  ability  of  Canadian  organizations  to  come  to  the 
assistance  of  their  country  in  these  times  of  emergency. 
The  Foundation  Company's  shipyard  is  in  charge  oi 
W.  I.  Bishop,  who  is  well  known  in  the  contracting  and 
engineering  field  in  Montreal  and  Toronto.  His  many 
friends  will  be  pleased  to  know  of  his  success  in  the 
ncvv  enterprise. 


To  Enquire  into  Canada's  Resources 

It  is  announced  from  Ottawa  that  active  steps  are 
being  taken  by  the  Reconstruction  and  Development 
Committee,  of  which  Hon.  A.  K.  MacLean,  is  the  head, 
to  institute  a  full  enquiry  into  the  country's  resources 
and  their  immediate  development.  Mr.  MacLean  has 
been  raised  to  the  full   rank  of  cabinet  minister. 


The  Toronto  Section  of  the  Amfcrican  Institute  of 
P'lectrical  Engineers  was  addressed  on  December  21 
by  Charles  H.  Riches  on  the  subject.  "The  History  and 

Dcxelopnient  of  Patents." 
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Tower  Travellers  of  Gantry  Crane  Type  Used 

to  Erect  Quebec  Bridge 

Details  of  Devices  that  Handled  and  Placed  Steel  for  the  Entire  Structure — 
Each  Traveller  Equipped  with  Two  Large  Capacity  Cranes  and  Four  Derricks 

By  A.  J.  Meyers* 


T( )  erect  the  main  bridge  material,  tower  travel- 
lers of  the  gantry  crane  type  were  used.  The 
height  and  range  of  travel_  of  these  machines 
and  their  equipment  of  cranes,  derricks,  and 
auxiliary  hoists  were  such  that  all  the  members  of  the 
cantilever  systems  were  handled  from  the  carrying 
trucks  on  the  main  bridge  floor  and  placed  into  final 
position  in  the  bridge,  sometimes  in  ]3airs  and  some- 
times singly,  entirely  by  this  means.  These  travellers, 
of  which  there  were  two — one  for  use  on  the  north 
shore  and  the  other  for  use  on  the  south  shore — were 
carried  between  the  main  bridge  trusses  on  runways, 
located  at  the  elevation  of  the  bridge  floor.  On  the 
anchor  arms  these  runways  were  carried  on  special 
staging,  placed  between  the  falsework  bents  which 
supported  the  anchor  arm  trusses.  On  the  cantilever 
arms  they  were  carried  entirely  by  the  permanent 
jjridge  Hoor  and  the  trusses  of  the  cantilever  arms. 

The  inside  type  of  gantry  crane  traveller  adopted 
was  given  the  preference  over  the  outside  gantry  crane 
traveller  and  oxer  the  top  chord  traveller  sometimes 
used  in  the  erection  of  cantilever  bridges,  because  this 
inside  type  offered  distinct  advantages  both  in  econo- 
my of  erection  material  and  ease  of  operation.  The 
girders  used  for  the  'runways  were  mostly  part  of  the 
permanent  bridge  floor,  and,  having  once  been  placed, 
did  not  have  to  be  handled  again.  The  entire  control 
of  the  traveller  equipment  was  located  practically  at 
the  centre  of  operations,  greatly  facilitating  super- 
vision and  the  transmission  of  orders  while  handling 
the  heavy  truss  memibers. 

General  Description  of  Traveller 

As  shown  in  Figures  1  and  2,  the  bcjdy  of  each 
traveller  was  a  structural  steel  tower,  about  190  ft.  high 
over  all,  divided  vertically  into  six  tiers,  wafh  horizon- 
tal bracing  oii  floors  at  the  tier  division  points.  The 
horizontal  cross-section  of  the  middle  portion  of  the 
tower  was  a  rectai:gle,  .S4  ft.  by  ?>7  ft.  on  side  measure- 
ment and  the  vertical  bracing  in  each  tier  of  this  mid- 
dle portion  was  double  intersecting  on  all  four  sides  of 
the  tower.  The  base  nr  lowest  tier  of  each  traveller 
was  made  up  of  two  Warren  trusses,  23  ft.  3  in.  deep, 
running  longitudinally,  parallel  to  the  trusses  of  the 
lain  bridge  and  projecting  to  the  rear  to  a  total  length 
'  90  ft.  This  tier  was  braced  transversely  with  i)ortal 
and  lateral  bracing,  designed  to  allow  derrick  cars  and 
material  trains  to  pass  on  the  two  railway  tracks  un- 
derneath the  main  tower.  These  cantilever  base  trusses 
supported  the  main  tower,  and  were  carried  on  four 
six-wheeled  trucks,  running  on  double  lines  of  rails, 
6  ft.  6  in.  centre  to  centre  for  each  truck,  the  centre  to 
centre  distance  of  double  tracks  being  54  ft.  and  the 
length  of  wheel  base  on  each  track  being  65  ft.  11  in. 

The  top  or. uppermost  tier  of  each  traxeller  con- 
sisted of  a  pair  of  trusses  of  the  sub-vertical  Warren 
truss  ty])e,  running  longitudinally  and  cantilevered  out 
beyond  the  main  tower,  a  distance  of  57  ft.  front  and 

^  Chief  Draftsman.  Board  of  Engineers,  Quebec  Bridge. 


rear.  These  trusses  were  18  ft.  deep  and  155  ft.  long. 
They  were  braced  transversely  in  vertical  and  horizon- 
tal planes,  and  served  as  runways  for  the  two  travel- 
ling cranes  above.  From  the  base  of  the  traveller  run- 
way rail  to  the  top  of  these  upper  travelling  cranes  the 
completed  traveller  was  210  ft.  high,  and  weighed  in 
working  condition  920  tons. 

Two  Travelling  Cranes  and  Four  Derricks 

Each  traveller  was  equipped  with  two  upper  travel- 
ling cranes,  each  crane  having  a  longitudinal  travel  on 
the  top  chord  of  the  upper  trusses  of  119  ft.  3  in.  These 
cranes  were  cantilevered  out  transversely  beyond  the 
tower  of  the  traveller  a  distance  of  29  ft.,  giving  a  total 
length  of  crane  of  112  ft.  between  the  end  stop  channels 
for  the  auxihary  gantry  cranes,  and  they  were  designed 
with  two  55-ton  hoists  each,  which  could  work  separ- 
ately, in  pairs,  or  all  four  together,  in  handling  the 
heaviest  bridge  members.  At  each  extreme  end  of  a 
crane  was  located  a  small  auxiliary  gantry  crane  which 
travelled  with  the  main  crane  and  formed  part  of  its 
equipment.  These  small  gantry  cranes  were  designed 
for  a  maximum  lift  of  10  tons  on  two  5-ton  block  and 
falls,  and  were  used  for  handling  the  pin-driving  and 
riveting  cages. 

Approximately  100  ft.  up  from  the  base  of  the  tra- 
veller runway  rail,  seats  for  four  70-ft.  20-ton  derrick 
booms  were  located,  one  seat  at  each  of  the  four  cor- 
ners of  the  main  tower.  The  ordinary  working  length 
of  these  booms  was  70  ft.,  but  in  case  of  necessity  the 
two  front  booms  could  be  lengthened  to  90  ft.,  in  which 
case  the  seat  of  the  boom  was  lowered  36  ft.  to  the  floor 
below,  provision  having  been  made  to  accommodate 
the  booms  at  these  points. 

As  shown  in  Figures  1  and  2,  the  derrick  hoists  and 
operating  machinery  were  placed  on  the  second  and 
third  floors  of  the  traveller.  These  floors,  where  the 
control  for  the  hoisting  and  operating  machines  for 
the  whole  traveller  was  located,  were  the  working 
floors  for  the  operators.  The  controller  house,  which 
contained  the  switchboards,  main  hoist  magnetic  con- 
trollers, and  resistances,  was  situated  just  underneath 
floor  2,  to  the  rear  of  the  traveller.  Communication 
between  the  top  and  bottom  of  the -traveller  and  the 
several  intermediate  floors  was  attained  by  means  of 
an  electrically-operated  elevator  and  stairway  encircl- 
ing the  elevator  shaft,  located  in  the  centre  of  the  rear 
face  of  the  traveller,  and  also  by  a  system  of  field  tele- 
phones which  thoroughly  connected  up  the  dift'erent 
fields  of  operation. 

Transferring  Load  to  Trucks 
Each  supporting  truck  of  the  traveller  had  six  truck 
wheels,  three  for  each  rail,  spaced  at  4  ft.  6  in.  centres 
longitudinally,  giving  a  wheel  base  for  each  truck  of 
9  ft.  The  details  of  one  truck  are  showix  in  Fig.  5. 
When  the  traveller  was  in  motion  along  the  l)ridge 
■floor  the  two  top  travelling  cranes  rested  to  the  ex- 
treme rear  of  the  upper  trusses,  giving  a  condition  of 
almost  ec|u:i1  distribution  of  traveller  dead  weight  noon 
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llie  four-  InicUs.  Vhv  reaction  taken  by  one  l'ri>nt  truck 
under  these  conditions  was  4Wj,000  jjounds.  This 
4S'(),U00-i)ound  truck  reaction  was  transferred  from  the 
l)otlom  cliords  of  tlie  trusses  llirough  a  6  in.  diameter 
l)in  to  a  longitudinal  box  yirder,  located  between  the 
web  of  the  truss  chord,  with  built  vertical  hangers 
riveted  into  the  ends.  These  hangers  distributed  the 
load  to  transverse  box  girder  beams  through  two  6  in. 
diameter  pins  at  right  angles  to  the  pin  connecting  the 
truck  to  the  bottom  chord  of  the  trusses.  The  trans- 
verse box  girder  beams  were  riveted  to  four  vertical 
diaphragms  projecting  up  from  the  two  longitudinal 
box  girders  which  transferred  the  reaction  to  the  truck 
wheels. 

That  portion  of  the  reaction  taken  by  each  one  of 
the  six  truck  wheels  was  transferred  from  the  box 
girder  to  the  wheel*  by  means  of  four  helical  car 
springs.  These  springs  each  carried  a  load  of  21,000 
pounds  while  the  traveller  was  in  motion,  but  were 
designed  to  take  a  load  of  30,000  pounds  each  before 
they  would  compress  to  their  solid  height.  The  use 
of  these  car  springs  and  having  the  6-inch  connecting 
pins  arranged  at  right  angles  to  each  other,  as  shown, 
insured  that  the  truck  reaction  would  be  taken  con- 
centrically and  symmetrically,  and  would  be  distri- 
buted equally  over  the  six  truck  wheels,  even  if  the 
traveller  runways  were  somewhat  uneven  or  out  of 
level — a  condition  which  could  not  be  avoided. 


Upper  Runways  Kept  Horizontal 

On  account  of  the  Hoor  of  the  bridge  being  on  a 
grade,  which  varied  in  inclination  to  the  horizontal  a.s 
the  bridge  was  erected  panel  by  panel,  it  was  neces- 
sary to  make  provision  for  keeping  horizontal  the 
plane  of  the  top  chord  of  the  upper  trusses,  which  car- 
ried the  main  travelling  cranes.  This  was  accom- 
plished by  making  the  connection  between  the  bottom 
chords  of  the  lower  trusses  and  the  rear  trucks  of  the 
traveller  adjustable,  by  using,  as  shown  in  Fig.  5,  two 
5-inch  diameter  vertical  bolts  to  transfer  the  reactions 
from  the  traveller  to  the  trucks.  The  distance  from  the 
centre  line  of  the  bottom  chords  of  the  lower  trusses 
to  the  base  of  traveller  runway  rail  could  be  changed 
by  moving  the  top  travelling  cranes  to  the  extreme 
front  of  the  traveller,  thus  reducing  the  dead  load  re- 
action on  the  rear  trucks  to  a  minimum  and  enabling 
the  cast  steel  nuts  at  the  upper  ends  of  the  5-inch 
diameter  bolts  to  be  turned  and  the  rear  end  of  the 
traveller  raised  or  lowered  as  desired,  in  order  to  bring 
the  runway  for  the  upper  crane  girders  into  a  horizon- 
tal plane. 

Provision  was  also  made  at  the  rear  end  of  the  bot- 
tom trusses  to  anchor  the  traveller  to  the  floor  girders 
whenever  the  traveller  was  lifting  the  heavier  bridge 
members  with  the  travelling  cranes  in  their  forward 
position,  and  whenever  the  traveller  was  lifting  with 
these  cranes  to  the  rear,  shims  were  driven  between 
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the  ends  of  the  trusses  at  the  rear  and  the  supporting 
floor  girders  so  as  not  to  overload  the  rear  truck 
springs.  Under  all  working  conditions  the  truck 
springs,  both  of  the  front  and  rear  trucks,  were  locked 
at  a  height  of  spring  which  allowed  the  springs  to 
take  only  a  reaction  equal  to  that  which  they  carried 
while  the  traveller,  with  the  top  travelling  cranes  to  the 
extreme  rear  of  the  upper  trusses,  was  moving  from 
one  operating  position  to  another.  The  front  and  rear 
reactions  from  the  loads  lifted  were  always  taken  care 


Fig. 3— View  showing  traveller  on  its  last  trip  to  the  main  pier,  placing  the 
upper  web  members  and  the  upper  bracing  of  the  north  anchor  arm. 

of  by  shimming  between  the  traveller  bottom  trusses 
and  the  supporting  floor  girders  or  by  anchoring  the 
rear  of  the  traveller  against  lifting. 

Four  70  ft.  Booms  Handle  Small  Material 

About  100  ft.  up  from  the  base,  on  the  litth  floor  of 
the  traveller,  were  located  the  four  70-ft.  20-ton  booms. 
These  booms  were  used  for  handling  the  smaller  ma- 
terial, such  as  sway  and  lateral  bracing  and  flo(jr 
material,  and  also  pin-driving  and  riveting  cages. 
They  were  built  of  four  6  x  6  .x  ^s  in.  angles,  latticed, 
the  outside  dimensions  of  the  cross-section  at  the  cen- 
tre of  the  boom  being  3  ft.  x  2  ft.  6  in.  back  to  back  of 
angles.  Both  ends  of  the  booms  were  tapered  to  a 
bevel  of  IJ^  in.  in  36  in.  At  the  upper  end  three  sets 
of  sheaves  were  provided  to  accommodate  the  foui- 
part  )4-inch  diameter  wire  rope  tackle  of  20-ton  lifting 
capacity,  and  one  set  of  sheaves  to  accommodate  the 
six-part  ^-inch  diameter  top  lifting  tackle  which  oper- 
ated the  boom.  At  the  lower  end  the  booms  were  pin- 
connected  to  a  revolving  pedestal  or  bull  wheel,  hav- 
ing a  horizontal  angle  of  turning  of  270  degrees,  al- 
lowing the  booms  to  operate  in  any  position  from  the 
horizontal  to  the  vertical,  on  two  adjacent  faces  of  the 
traveller.  The  front  booms  and  their  revolving  pedes- 
tal were  moved  to  seats  on  the  fourth  floor.  36  ft.  9  in. 
lower  down,  whenever  it  was  found  necessary,  in 
placing  material,  to  increase  the  reach  of  the  bo(jm 
from  70  ft.  to  90  ft..  l)y  inserting  a  boom  section  20  ft. 
long  in  the  middle  of  the  length. 


Derricks  Operated  Electrically 

These  derricks  were  operated  by  four  electric 
hoists,  located  on  the  second  floor  of  the  traveller. 
Each  hoist  was  driven  by  a  51  h.p.  220  volt  d.c.  motor, 
with  drum  type  controller  and  resistance  necessary 
for  hoisting,  having  a  .speed  of  295  r.p.m.,  and  geared 
to  give  a  lifting  speed  under  full  load  of  37  ft.  per  min- 
ute. These  hoists  were  designed  for  a  rope  pull  of 
10,000  pounds  with  eight  layers  of  %-inch  wire  cable 
on  a  drum.  The  two  drums  were  each  15  in.  diameter 
and  31  in.  long,  and  were  furnished  with  a  difl^erential 
brake  band  and  a  patent  automatic  brake  on  the  pinion 
shaft  strong  enough  to  hold  the  maximum  load.  Each 
hoist  had  four  spools  12  in.  in  diameter  and  15  in.  long, 
each  spool  being  loose  on  the  shaft  and  provided  with 
sliding  steel  jaw  clutch,  operated  by  hand  lever  with 
latch  and  quadrant. 

Each  revolving  pedestal  or  bull  wheel  of  a  boom 
was  operated  by  5  h.p.  220  volt  d.c.  motor,  700  r.p.m., 
located  on  the  third  floor  of  the  traveller,  and  geared 
to  give  a  rope  speed  of  25  ft.  per  minute  with  a  maxi- 
mum pull  of  6,000  pounds  in  the  rope.  This  motor  was 
fitted  with  a  mechanically-operated  brake  on  the  ex- 
tended armature  shaft.  The  use  of  this  brake  was  to 
block  the  machine  at  night  or  when  not  in  use.  The 
motor  was  furnished  with  a  reversible  controller  and 
the  necessary  resistance. 

Pair  of  Travelling  Cranes  Handle  Heavy  Members 

Travelling  longitudinally,  with  the  top  chords  of 
the  upper  trusses  of  the  traveller  as  runways,  was  a 


Fig.  4 -Traveller  hoisting  and  placing  the  corresponding  members  of  the 
east  and  west  trusses  of  the  north  anchor  aim  at  Ihf  Sin-,»  time. 

pair  of  transverse  cranes,  equipped  to  handle  the  heav- 
iest members  in  the  bridge,  as  shown  in  Fig.  6.  Each 
of  these  cranes  was  built  of  two  single  webbed  plate 
girders  5  ft.  6  in.  deep  and  113  ft.  4  in.  long,  spaced  8  ft. 
6  in.  centre  to  centre,  and  braced  together  for  that  por- 
tion of  the  crane,  beween  the  runway  trusses,  with  top 
and  bottom  laterals  and  vertical  cross  frames.  Beyond 
the  runway  trusses  the  main  girders  cantilevered  out 
on  each  side  of  the  tra\eller  a  distance  of  29  ft.  8  in.,  or 
far  enough  to  command  the  vertical  planes  of  the  main 
bridge  trusses. 

These   cantilevered   portions   carried    between    the 
main  crane  girders  two  runway  girders  36  in.  deep  by 
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25  ft.  long,  spaced  symmetrically  about  the  longitu- 
dinal axis  of  the  cranes  and  3  ft.  11  in.  apart,  and  fram- 
ing into  two  cross  'plate  girder  diaphragms,  one  at  the 
end  of  the  crane  girders  and  the  other  at  the  point  of 
runway  support.  On  these  smaller  girders  were 
placed  the  runway  rails  for  the  sheave  carriage  of  the 
55-ton  hoist.  These  sheave  carriages  travelled  longi- 
tudinally on  these  runway  girders  when  handling  ma- 
terial from  tlie  loading  cars  on  the  main  bridge  floor  to 
the  final  ])osition  in  the  main  bridge  trusses.  These 
girders  were  braced  to  the  main  crane  girders  by  in- 
termediate cross  frames,  but  a  space  of  2  ft.  10  in.  be- 
tween the  girders  was  left  clear  for  the  full  length  of 
25  ft.,  to  allow  for  the  longitudinal  travel  without 
obstruction  of  the  55-ton  block  and  tackle  of  the  main 
hoists. 

Two  55-ton  Hoists 
The  two  main  55-ton  hoists  were  .symmetrically 
placed  about  the  centre  line  of  the  crane  girders,  and 
were  mounted  on  a  carriage  which  travelled  on  cast 
steel  rack  rails  running  along  the  top  flange  of  the 
main  plate  girders.    The  distance  of  travel  longitudin- 


mum  lowering  speed  of  12  ft.  per  minute.  The  arma- 
ture shaft  had  an  automatic  disc  brake  capable  of  hold- 
ing the  maximum  load.  It  was,  therefore,  impossible 
for  a  load  to  run  away,  as,  in  lowering,  the  motor 
worked  through  a  resistance  greater  than  the  load  car- 
ried by  the  crane.  The  burning  out  of  a  fuse  applied 
the  full  force  of  electrical  resistance,  preventing  all 
motion.  In  order  to  guard  against  attempting  to  Hft 
loads  greater  than  those  calculated  upon,  special  fuses 
were  provided  which  would  l)low  out  when  the  load 
reached  its  maximum.  The  hoisting  drum  was  divided 
into  two  independent  sections,  separately  driven  from 
a  second  reduction  shaft,  which  in  turn  was  driven 
through  a  single  pair  of  cut  gears  of?  the  back  gear 
shaft  of  the  hoisting  motor.  One  drum  was  securely 
attached  to  the  axle ;  the  other  was  sufficiently  loose  to 
insure  equal  division  of  the  load  between  the  two  gears. 
Each  drum  was  36  in.  in  diameter  and  31  in.  between 
flanges,  and  capable  of  holding  five  layers  of  %  in.  wire 
cable. 

In  case  of  failure  of  the  automatic  brakes  on   the 
armature  shaft,  a  iiand-operated  band  brake  was  fur- 


Fig.  5-Details  of  one  rear  truck  of  traveller  showing  method  of  adjustment  to  keep  top  crane  runway  horizontal. 


•ally  was  limited  to  the  section  of  the  crane  girders  be- 
tween the  centre  line  of  the  traveller  tower  and  the 
longitudinal  runwav  trusses.  The  sheave  carriage  for 
the  55-ton  block  and  tackle  was  connected  to  the  main 
hoist  carriage  by  a  latticed  channel  strut,  pin-connect- 
ed at  both  ends,  and  moved  longitudinally  with  the 
main  hoist  carriage  at  a  fixed  distance  from  it.  This 
arrangement  enabled  the  two  main  hoists  of  each 
crane,  with  their  carriages,  to  be  kept  always  within 
the  two  points  of  runway  support  for  the  cranes,  giv- 
ing greater  stability  to  the  design.  Six  24-in.  diameter 
sheaves  were  placed  in  the  sheave  carriage  to  accom- 
modate the  ten-part  %  in.  diameter  wire  rope  tackle 
for  the  55-ton  block  vertically  below. 

The  55-ton  capacity  block  and  tackle  of  each  main 
hoist  was  operated  by  one  75  h.p.  220  volt  d.c.  motor, 
with  a  speed  of  550  r.p.m.  Each  hoist  was  designed  to 
lift  a  gross  load  of  120.000  ijounds  at  a  speed  of  12  ft. 
per  minute,  through  a  double  five^part  tackle,  both 
ends  of  the  hoisting  wire  rope  being  wound  on  the 
drums,  thus  making  a  rope  speed  of  60  ft.  per  minute. 

Impossible  for  Load  to  Run  Away 
The  controller  system  was  of  the  magnetic  switch 
type  and  arranged  for  dynamic  braking,  with  a  mini- 


nished  on  the  extension  of  the  back  gear  shaft  of  the 
motor.  This  brake  was  of  sufficient  capacity  to  stop 
and  hold  the  maximum  load  lifted.  It  was  operated  by 
a  lever  with  a  locking  attachment  so  that  the  hoi-sting 
block  could  be  locked  fast  at  any  point  independent  of 
all  other  brakes. 

A  5  h.p.  230  volt  d.c.  motor,  with  a  speed  of  800  r. 
p.m.,  was  used  to  move  the  hoist  and  sheave  carriage 
along  the  rack  rail.  The  propelling  gear  moved  the 
sheave  carriage  with  the  maximum  load  suspended  at 
a  rate  of  10  ft.  per  minute,  and  was  capable  of  holding 
the  hoist  carriage  against  an  endwise  thrust  of  30,000 
pounds,  due  to  fleeting  loads  from  the  centre  of  the 
traveller,  but  was  not  capable  of  moving  the  carriage 
against  this  thrust. 

The  main  shackle  blocks,  55-ton  capacity,  weighed 
1J4  tons  each.  They  were  designed  to  be  self-lubri- 
cating. In  their  highest  position  these  main  blocks 
were  193  ft.  above  the  base  of  runway  rail  for  the  tra- 
veller. To  prevent  over-winding,  each  main  hoist  was 
provided  with  a  Youngstovvn  limit  stoj),  which  inter- 
rupted the  lifting  motor  current  and  applied  the  brake 
immediately  wlien  the  block  reached  the  limiting  posi- 
tion. 

At  each  end  of  the  main  travelling  cranes  was  lo- 
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Fig.  6.— View  of  travelling  crane  on  top  runway  trusses,  showing  trolley  bars  and  arrangement  of  hoisting  machinery.    These  are 

electrically  operated  by  controllers  placed  where  the  operator  has  full  view  of. the  loads  being  elevated 

and  within  easy  reach  of  the  foremen  issuing  instructions. 


cated  a  small  auxiliary  crane  of  the  .gantry  type,  having 
an  overhang-  from  one  support  of  2  ft.  and  from  the 
other  support  of  9  ft.,  for  the  purpose  of  handling  pin- 
driving  and  riveting  cages.  These  au.xiliary  hoists 
spanned  over  the  sheave  carriages  for  the  55-ton  falls, 
and  travelled  on  eyebeam  runways  placed  on  the  top 
flailges  of  the  cantilever  section  of  the  main  crane  gird- 
ers, having  locking  wheels  underneath 'the  top  flange 
of  the  eyebeams  to  keep  the  gantry  in  ])lace  and  to 
take  the  uplift  from  the  maximum  lift  of  10  tons  at  the 
end  of  the  9-ft.  arm.  F.ach  auxiliary  crane  was 
equipped  with  two  5-ton  blocks,  which' had  a  trans- 
verse travel  from  end  to  end  of  channel  runways  of  20 
ft.  normal  to  the  axis  of  the  main  travelling  crane. 
They  were  moved  longitudinally  on  the  eyel)eam  run- 
ways by  hand  power.     The  5-ton  blocks  with  two-part 


^  in.  diameter  wire  ro])e  tackle  were  controlled  by 
hoists  located  in  the  centre  of  the  main  crane  girders 
on  platforms  carried  between  the  bottom  flanges. 
Each  hoist  had  two  16  in.  diameter  drums,  and  each 
drum  was  operated  by  a  30  h.p.  220  volt  d.c.  motor, 
with  a  speed  of  575  r.p.m.,  and  geared  to  give  a  rope 
s])eed  under  full  load  of  15p  ft.  per  minute. 

Crane  Trucks 

Each  main'  travelling  crane  was  carried  on  lour 
trucks  having  two  30  in.  diameter  wheels  per  truck, 
spaced  at  4  ft.  centres  with  3  in.  thread,  the  total  length 
of  wheel  base  on  one  runway  rail  being  12  ft.  6  in.  The 
trucks  were  made  of  a  double  web  box  plate  girder  30 
in.  deep  and  7  ft.  6  in.  long.  I'lach  crane  was  driven  by 
a  220  volt   16  h.p.  d.c.  motor,  having  725  r.p.m.,  and 
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geared  to  give  a  traversing  speed  of  25  ft.  yer  minute 
when  climbing  a  1  per  cent,  grade  under  full  load,  esti- 
mated at  500,000  i)ounds,  including  the  weight  of  the 
crane  itself.  The  motor  was  located  between  the  main 
girders  at  the  centre  on  a  platform  on  the  level  of  the 
bottom  flange,  and  the  driving  power  was  transmitted 
symmetrically  to  the  trucks  on  each  rail  by  gearing 
and  a  Syi  in.  diameter  shaft.  Provision  was  made  in 
this  shafting  to  take  down  any  section  without  having 
to  remove  any  other  section.  Only  two  truck  wheels 
at  each  end  of  a  crane  were  driven.  These  driving 
wheels  were  keyed  to  their  axles,  which  carried  gears 
on  an  extension,  the  other  wheels  turning  loose  on 
their  axles. 

While  the  main  cranes  were  in  motion  along  the 


The  traveller  was  moved  a  long  the  bridge  floor  at  a 
rate  of  about  10  ft.  per  minute,  by  taking  hold  of  the 
runway  girders  on  both  sides  of  the  traveller  either  to 
the  front  or  to  the  rear,  depending  upon  the  desired 
direction  of  motion,  with  a  1J4  ii-  diameter  wire  rope, 
which  passed  through  sheaves  located  in  the  bottom 
chords  of  the  lower  trusses  just  below  the  rear  face  of 
the  tower.  These  1%  in.  ropes  ran  vertically  up  and 
connected  to  a  six-part  lj4  in-  manilla  rope  tackle,  one 
at  each  rear  leg  of  the  traveller  tower.  The  l-}4  in. 
rope  was  continuous  from  the  tackle  on  one  side  of  the 
traveller  to  the  tackle  on  the  other  side  of  the  traveller, 
and  was  overhauled  by  the  drums  of  the  derrick  hoists 
located  on  the  second  floor.  By  this  arrangement  of 
tackle  the  pull  at  the  two  sides  of  the  traveller  was 
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• 

runways  the  contact  for  the  electrical  current  for  the 
numerous  motors  was  maintained,  as  shown  in  Fig- 
ures 2,  6  and  7,  by  a  system  of  20  lines  of  Ij^  x  J^ 
in.  trolley  bars,  four  tiers  deep. 

Electric  Lift  to  Connect  Floors 

The  electrically-operated  elevator  which  gave  ready 
access  to  the  diiTerent  floor  levels  and  working  plat- 
forms of  the  traveller  was  driven  by  a  15  h.p.  d.c. 
motor,  running  at  575  r.p.m.,  and  geared  to  give  a  full 
load  lifting  speed  of  75  ft.  per  minute.  The  passenger 
car  was  supported  by  two  falls  of  %  in.  wire  rope, 
winding  one  part  on  a  14-in.  drum,  and  the  whole  of 
the  machinery  was  located  at  the  foot  of  the  shaft  on 
the  third  floor  of  the  traveller.  The  controller  was 
located  in  the  car,  and  was  arranged  for  dynamic  con- 
trol.   Th€  motor  was  provided  with  a  solenoid  brake. 


Method  of  loading  cranes  to  obtain  wtieei  loadings  shown  above  ;  loads 
in  pounds. 

always  the  same,  no  matter  if  one  or  two  hoists  were 
working. 

Weight  of  Traveller  Was  920  Tons 

The  total  weight  of  one  traveller,  including  its  c(3in- 
plete  equipment  of  derricks  and  cranes,  was  920  tons. 
The  amounts  of  this  weight  contributed  by  the  diiTer- 
ent  component  parts  of  the  traveller  were : 

Tons. 

Runway  trucks   65 

Bottom  supporting  trusses  and  bracing 120 

Main  tower  frame,  floors,  and  bracing 170 

Wood  in  floors,  etc .1O 

Top  crane  nmway  trusses  and  bracing lf)5 

lilevator  shaft  and  stairway l'-* 

Main  travelling  cranes   21(1 

Auxiliary  gantry  cranes  30 
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Derrick  booms  and  tackle 

\\'ire  and  manilla  rope  (except  for  main  cranes; . 

I'^Iectric  wiring 

Derrick  hoisting  engines 

Miscellaneous  machinery  on  operating  floor  3  .  .  , 


50 

8 

3 

32 

12 


Total  920 

Shims  Take  Live  Load  Reactions 

When  the  traveller  was  being  moved  from  one 
working  position  to  another,  both  top  travelling  cranes 
were  moved  to  the  extreme  rear  positions  and  anchored. 
For  this  condition  of  loading  the  reaction  on  one  front 
truck  was  486,000  pounds,  and  on  one  rear  truck 
450,000  pounds.  When  the  travellers  were  in  operation 
the  weight  of  the  main  top  travelling  cranes  was  treated 
as  a  live  load  along  with  the  loads  lifted  I)y  these 
cranes.  Under  these  working  conditions  shims,  were 
driven  at  the  front  and  rear  of  the  traveller  between 
the  lower  trusses  and  the  supporting  runway  girders 
and  floor-Hbeams.  When  placing  these  shims  the  main 
travelling  cranes  were  moved  into  such  positions  So 
that  the  final  reactions  from  the  dead  weight  of  the  tra- 
veller, exclusive  of  the  weig'ht  of  the  main  cranes,  was 
486,000  pounds  on  one  front  truck,  36,000  pounds  on 
the  front  shim  reaction,  and  165,000  pounds  on  the  rear 
shim  reaction.  The  rear  truck  springs  were  locked  at 
this  working  height,  but  the  front  truck  springs  were 
left  free,  because  no  negative  reaction  could  possibly 
reduce  the  reaction  on  the  front  truck  below  the 
486,000  pounds  which  it  carried  under  moving  condi- 
tions. Under  working  conditions  the  rear  of  the  tra- 
veller was  anchored  to  the  runway  girders  in  order  to 
take  a  negative  reaction  when  the  main  cranes  were 
working  in  the  extreme  forward  position. 

Features  of  Design 

Although  in  the  actual  erection  of  the  largest  bridge 
members  the  members  were  lifted  and  placed  by  the 
travellers  in  pairs,  one  for  each  truss  at  the  same  time, 
giving  a  condition  of  symmetrical  loading  for  the  tra- 
veller, the  traveller  itself  was  designed  to  lift  only  one 
of  these  heaviest  members  for  one  truss  at  one  time, 
this  unsymmetrical  condition  of  loading  giving  con- 
siderably larger  stresses  and  reactions  on  the  side  of 
the  traveller  carrying  the  load  than  would  maintain 
with  the  symmetrical  loading. 

The  positions  of  the  main  travelling  cranes  and  the 
wheel  concentrations  for  maximum  lifts  in  these  posi- 
tions are  shown  in  Fig.  8.  These  positions  give  the 
maximum  reactions  and  stresses  for  the  traveller  and 
its  members.  Cases  Al  and  A2  might  have  existed 
when  the  first  section  nearest  the  main  pier  of  the  bot- 
tom chord  of  the  cantilever  ;irm  was  erected.  This 
member  weighed  160,000  pounds,  the  weight  when 
lifted  being  equally  distributed  between  the  two  cranes 
and  on  one  side  of  the  traveller.  Cases  Bl.  B2,  and  B3 
were  for  the  assumed  maximum  capacrty  of  lift  on  one 
55-ton  block  and  tackle — that  is,  110,000  pounds  on  one 
side  of  the  traveller.  Case  C  occurred  when  lifting  the 
heaviest  section  of  the  main  shoe,  weighing  130.000 
pounds,  on  one  side  of  the  traveller,  65,000  pounds 
lieing  taken  by  each  crane.  Cases  D  and  E  occurred 
when  placing  the  compression  diagonal  members  of 
the  anchor  arm.  In  both  cases  the  full  weight  was 
taken  by  the  front  crane.  65.000  pounds  for  case  D,  and 
60.000  pounds  for  case  E.  Case  F  occurred  when  erect- 
ing the  end  compression  diagonal  of  the  anchor  arm 
the  whole  weight  of  the  member — 113.000  pounds — 
being  taken  by  the  rear  crane. 


Irnpact  Proportions 

In  proportioning  the  runway  girders,  supporting 
floor-beams  and  staging,  20  per  cent,  impact  was  added 
to  the  reactions  from  the  load  lifted  and  from  the 
weight  of  the  lifting  blocks  and  tackle.  In  proportion- 
ing the  members  of  the  traveller  tower  and  trusses  :;0 
per  cent,  impact  was  added  to  the  reactions  from  the 
same  causes. 

Stresses  and  reactions  from  longitudinal  and  trans- 
ver.se  wind  acting  on  the  traveller  were  calculated  on 
the  assumption  of  a  wind  pressure  of  30  pounds  per 
square  foot  on  the  exposed  area  of  two  parallel  faces. 
No  wind  was  assumed  to  be  acting  when  members 
were  being  lifted  and  placed. 

The  members  of  the  traveller  when  being  manu- 
factured in  the  shop  were  made  of  such  a  length  that, 
under  the  dead  weight  of  the  traveller,  the  front  and 
rear  ends  of  the  top  runway  trusses  would  be  6.21 
inches  and  5.95  inches  respectively  above  their  geo- 
metrical position.    This  camber  was  so  chosen  that  the 


Fig.  9— Traveller  completing  erection  of  suspended  span.     The  top  runway 
trusses  and  main  travelling  cranes  were  not  needed  for  this  worl<. 

crane  track  at  the  loaded  end  would  be  approximately 
level  under  maximum  deflection  during  operation. 

In  designing  the  traveller  the  unit  stresses  allowed 
were :  For  compression  on  carbon  steel,  16,800  pounds 
per  square  inch,  for  members  with  1/r  less  than  50,  and 
21,000-84  1/r  for  members  with  1/r  greater  than  50.  For 
tension  stress  on  carbon  steel  and  for  extreme  fibre 
stresses  in  bending  in  girders  and  beams  21,600  pounds 
per  square  inch  was  used,  and  for  shear  in  the  webs  of 
plate  girders  and  beams  12,000  pounds  per  squai'e  inch. 
Wherever  nickel-steel  was  used  these  allowed  unit 
stresses  were  increased  by  40  per  cent. 

Nickel-Steel  Reduced  Weight 

In  order  to  reduce  the  weight  of  the  completed  tra- 
veller as  much  as  possible  nickel-steel  was  used  for  the 
main  material  in  the  main  traveling  cranes  and  the  top 
runway  trusses.  The  material  in  the  main  tower  and 
the  lower  supporting  trusses  and  all  the  bracing  was 
of  carbon  steel. 

The  largest  stress  in  the  tower  columns  was 
1.299.000  pounds,  demanding  a  carbon  steel  section  of 
79  square  inches.  This  member  was  made  up  of  two 
24  X  -y^  in.  plates  and  four  angles  8  x  6  x  13/16  in.  lat- 
ticed. In  the  runway  trusses  at  the  top  of  the  traveller 
the  largest  stress  in  the  top  chords  which  carried  the 
runway  rail  for  the  main  cranes  was  1,344,000  pounds 
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axial,  increased  by  a  bending  moment  of  340,000  ft. 
poimds  whjere  the  chord  was  continuous  over  the  panel 
points.  This  section  was  made  of  nickel-steel  plates 
and  ant;Ies  of  the  box  section  type  with  cover  jilate  on 
llie  lop  flange  and  latticed  on  the  bottom.  The  bottom 
chord  and  all  the  web  members  of  these  trusses  were 
built  of  a  nickel-steel  H  section,  made  up  of  four  angles 
and  one  plate.  The  members  of  the  lower  supporting 
trusses,  except  the  verticals,  which  were  H  section, 
were  all  cof  the  box  channel  section  type,  latticed  on 
two  sides,  and  made  of  carbon  steel  plates  and  angles, 
'ihe  flanges  of  the  web  meml)ers  were  turned  in,  but 
the  flanges  of  the  chord  members  were  turned  out.  All 
the  connections  for  the  members  of  the  traveller  were 
riveted  except  the  connection  for  the  top  trusses  to  the 
main  tower  columns,  where  10  in.  diameter  pins  were 
used. 

Erection  of  Travellers 

The  north  shore  traveller  was  erected  on  special 
su])porting  girders  on  shore,  just  clear  of  the  abut- 
men't,  the  top  of  these  girders  being  in  line  with  the 
girders  carrying  the  traveller  trucks  on  the  bridge.  The 
erection  of  this  traveller  started  on  November  8,  1913, 
was  proceeded  with  during  the  winter  of  1913  and  1914, 
and  was  comj)leted  on  May  18.  1914.  The  members  of 
the  tw(i  lower  tiers  were  placed  into  position  by  means 
of  a  derrick  car,  while  the  up])er  tiers  were  erected  by 
using  a  derrick  boom  and  mast  stayed  to  the  four  cor- 
ners of  the  tower.  This  derrick  was  moved  up  from 
floor  to  floor  as  the  erection  of  the  tiers  proceeded. 

The  north  shore  anchor  arm  was  erected  by  the 
north  shore  traveller  during  the  season  of  1914.  On 
August  5,  1914,  the  erection  of  the  south  shore  traveller 
was  begun.  Work  on  the  erection  of  this  traveller  was 
proceeded  with  slowly  during  the  remainder  of  the 
summer  of  1914,  and  during  the  following  winter,  the 
traveller  being  completed  on  May  12,  1915.  During  the 
season  of  1915  the  north  shore  traveller  erected  the 
north  shore  cantilever  arm  and  the  south  shore  travel- 
ler erected  the  south  shore  anchor  arm.  The  north 
shore  traveller  was  then  taken  down  and  moved  to  the 
erection  site  of  the  susjjended  span,  where  it  was  re- 
ereoted,  with  the  top  trusses  and  travelling  cranes  left 
oft',  the  work  of  erecting  the  suspended  span  being 
done  by  the  four  70-ft.  20-ton  booms.  The  first  sus- 
pended span  was  erected  by  this  traveller  during  the 
season  of  1916,  while  the  south  shore  traveller  was 
erecting  the  south  shore  cantilever  arm.  The  second 
suspended  span  was  erected  by  the  same  traveller  dur- 
ing the  season  of  1917. 

Program  of  Erection 

The  difficulty  of  putting  in  the  sway  bracing  when 
using  the  inside  type  of  gantry  traveller  adopted  was 
overcome  in  the  anchor  arms  by  the  program  of  erec- 
tion followed.  In  accordance  with  this  jirogram,  the 
traveller  on  its  first  trip  from  the  anchor  i)ier  to  the 
main  pier  erected  the  inside  staging,  which  carried  the 
main  bridge  floor  material  and  the  extra  lines  of  girders 
for  the  traveller  track  and  also  erected  the  outside  stag- 
ing columns  which  supported  the  main  bridge  trusses, 
sway  and  lateral  bracing  of  the  anchor  arm.  The  main 
bridge  shoes  were  then  erected  on  the  main  ])ier  and 
the  traveller  moved  back  to  the  anchor  pier,  placing  the 
anchor  arm  bottom  chords  and  bottom  laterals  during 
the  tri]).  The  bottom  chords  being  placed,  the  traveller 
again  advanced  to  the  main  pier,  without,  however, 
erecting  any  material.  On  the  second  return  trip  to  Hie 
anchor  pier  the  truss  web  meniibers.  with   their  sway 


bracing,  were  erected  u])  to  the  points  where  the  verti- 
cals and  diagonals  intersect,  or  to  a  line  slightly  above 
the  floor  lineT  The  i)orlal  and  the  upper  half  truss  of 
diagonals  and  verticals;  together  with  the  top  chord 
eyebars,  were  then  erected  as  the  traveller  advanced 
again  towards  the  main  pier,  the  sway  bracing  for  the 
upper  half  tru^'^  l)eing  i)laced  by  the  rear  booms  of  the 
traveller. 

Cantilever  Arm  Erection 

The  traveller  then  proceeded  with  the  erection  of 
the  cantilever  arm,  placing  the  truss  members  and 
l)racing  below  the  floor  line,  with  the  cranes  generally 
in  the  forward  position  and  with  the  front  derricks, 
while  the  remaining  upper  truss  members  and  the 
upper  sway  bracing  was  placed  by  the  rear  booms  and 
cranes  in  the  rear  position  as  the  traveller  advanced 
panel  by  panel. 

All  the  operations  of  the  traveller  were  controlled 
and  directed  from  the  third  floor.  The  controllers  for 
all  the  motors  were  located  on  this  floor,  about  25  ft. 
above  the  base  of  runway  rail,  or  175  ft.  below  the 
crane  girders.  By  this  arrangement  the  operators  were 
in  close  touch,  and  had  an  miobstructed  view  of  all  the 
work  being  done  and  could  anticipate  and  promptly 
execute  all  orders  by  the  foreman  in  charge.  Each  tra- 
veller had  an  operating  crew  of  ten  men,  six  being  sta- 
tioned on  the  operating  platform  on  the  third  floor  and 
one  on  each  of  the  travelling  cranes  at  the  top  of  the 
traveller. 


The  Late  Professor  G.  H.  McLeod 

Tub:  funeral  of  the  late  Professor  C.  II.  McLeod, 
of  McGill  University,  and  former  secretary  of 
the  Canadian  Society  of  Civil  Engineers,  on 
Saturda^^  December  29,  was  attended  by  a  large 
number  of  representatives  of  McGill.  Toronto,  and 
Kingston  Universities,  Canadian  Society  of  Civil  Engi- 
neers, and  other  educational  and  scientific  bodies.  The 
service  was  held  at  the  Montreal  residence  of  the  late 
professor,  ?nd  was  conductd  by  the  Rev.  I.  A.  Mont- 
gomery, pastor  of  Knox  Church.  Dr.  Symons,  vicar  of 
Christ  Church  Cathedral,  and  a  very  old  friend  of  Pro- 
fessor McLeod,  was  also  present,  and  in  the  course  of 
a  short  address  paid  a  warm  tribute  to  Professor  ^Ic- 
Leod  as  a  scholar,  student,  and  Christian,  emphasizing 
his  devotion  to  whatever  branch  of  work — social  and 
scientific — he  applied  himself.  After  the  service  the 
body  was  interred  in  Mount  Royal  Cemetery. 

Many  beautiful  floral  tributes  were  sentby  various 
bodies,  including  McGill  and  Toronto  Universities  and 
the  Canadian  Society  of- Civil  Engineers,  and  also  by 
branches  of  the  society  in  Toronto,  Ottawa,  and  Mani- 
toba. 

McGill  L'uiversity  was  represented  at  the  funeral 
by  Principal  Sir  William  Peter.son  and  a  large  number 
of  the  universit}'  staf?.  many  of  whom  are  members  of 
the  Canadian  Society  of  Civil  Engineers.  The  latter 
body  was  represented  by  Lieut.-Col.  Monsarrat,  vice- 
president;  Mr.  \\'alter  J-  Francis,  member  of  the  coun- 
cil; Mr.  Eraser  S.  Keith,  secretary;  Mr.  R.  F.  Uniacke, 
of  the  Ottawa  branch ;  Mr.  W.  J.  Orrock,  Prof.  E.  A. 
Stone,  Queen's  University,  Kingston  ;  Mr.  F.  R  Rrown, 
and  others.  The  University  of  Toronto  was  represent- 
ed bv  Prof.  H.  E.  Ilaultaiii  and  Mr.  Hugh  Vallance, 
president  of  the  Province  of  Quebec  Architects'  Asso- 
ciation. 
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Changes  in  Highway  Design  and  Construction 

Constantly  Varying   Conditions  Require  New   Methods — Improvements 
and     New     Types     Induced     by     Heavy    and     More     Intense     Traffic 


IN  a  paper  read  before  the  annual  meetings  6i  the 
American  Association  of  State  Highway  Officials, 
H.  E.  Breed,  First  Deputy  Highway  Commis- 
sioner, New  York  State,  said  that  conservative 
])eople  may  question  the  need  for  many  of  the  recent 
changes  in  the  design  and  construction  of  highways. 
It  is  even  a  frequent  reproach  to  highway  engineers 
that  they  waste  good  money  in  futile  experiments,  yet 
the  roads  that  exist  today  afford  only  too  great  evi- 
dence of  the  need  of  improvements  that  can  come  only 
through  change.  A  condensed  review  of  the  paper 
follows : — 

There  are  legitimate  reasons  why  so  many  changes 
are  being  made.  In  the  first  jjlace,  engineers  are 
thinking  along  diflferent  lines.  Difi^erent  experiences 
and  different  conditions  of  soil,  climate,  weight  and 
density  of  traffic  have  to  be  met.  In  large  measure, 
each  man  has  had  to  learn  through  his  own  experi- 
ence, and  in  this  process  has  often  repeated  mistakes 
of  others,  which  might  have  been  easily  avoided  if 
there  had  been  a  more  thorough  interchange  of  in- 
formation. Lack  of  this  results  in  much  duplication 
of  experiments  with  the  consequent  waste  of  money. 
Second,  the  conditions  are  constantly  changing,  due 
chiefly  to  traffic.  The  increase  in  quantity  of  traffic 
comprises  the  natural  increase,  which  each  improved 
road  brings  to  itself,  and  the  further  increase  that  it 
invites  when  it  becomes  a  link  in  a  completed  sys- 
tem. Today  war  conditions,  military  needs,  and  the 
lack  of  adequate  railroad  facilities  force  an  even  greater 
traffic  upon  the  highways  in  many  localities. 

Character  of  Traffic  Must  be  Considered 

And  as  the  quantity  of  traffic  increased,  its  charac- 
ter also  has  changed.  A  few  years  ago  the  steel-tired 
horse-drawn  vehicle  carrying  a  load  of  approximately 
three  tons  was  the  greatest  destructive  factor.  Then 
came  the  pleasure  car,  whose  rapid  movement  made 
necessary  a  surface  which  should  be  dustless  and  pos- 
sess high  cohesion.  Next,  the  motor  truck  of  15  to 
20  tons  rec|uired  stronger  foundations  and  heavier 
types  of  construction,  as  well  as  a  greater  integrity 
of  surface.  And  now  the  steel-tired,  as  well  as  the 
rubber-tired  trailers,  with  greater  wheel  loading  even 
than  the  motor  truck,  must  be  considered  in  designing. 

Such  changes  as  seem  uniformly  desirable  for  all 
tyi)es  of  pavement  are  jjrimarily  those  which  afifect 
public  safety  and  commercial  expediency.  These  are : 
First,  depth  of  foundation.  This  new  and  heavier 
traffic  has  cut  through  and  broken  the  old  6-inch 
waterbound  macadam,  which  for  years  was  thought 
adequate  for  all  needs.  The  waterbound  macadam 
roads  of  the  French  war  front  have  .shown  astonishing 
endurance  because  they  have  had  such  splendid  foun- 
dations. At  present  they  are  being  built  2  to  3  feet 
thick  to  enable  them  to  carry  the  concentrated  mil- 
itary traffic.  This  tendency  to  strengthen  founda- 
tions can  be  noticed  everywhere,  and  is  unquestion- 
ably neces.sary  under  the  weight  and  impact  of  mod- 
ern high-speed  traffic. 

Second,  more  complete  drainage.  It  has  been  found 
possible   in   many  cases  to   render  the   soil   so  stable 


through  proper  drainage  that  it  is  able  to  with.stand 
the  extra  loading  imposed  upon  it.  In  flat  country, 
large  ditches  as  much  as  a  half  mile  long  have  some- 
times been  dug  for  this  purpose. 

Banking  and  Splitting  Curves 
Third,  bank  of  curves.  Objections  are  raised  to 
this  growing  practice  on  the  ground  that  it  encourages 
people  to  travel  at  high  speed,  but  the  banking  of 
curves  certainly  makes  the  roads  safer  to  the  careful 
person  driving  under  strange  conditions.  In  New 
York  State  16-foot  roads  have  been  widened  or 
"mooned"  so  that  in  many  cases  where  the  radius  is 
small  the  actual  curve  is  as  much  as  24  to  28  feet 
wide.  Furthermore,  this  gives  an  increased  range 
of  vision,  the  super-elevation  makes  .steering  easier, 
and  the  likelihood  of  skidding  is  lessened  to  a  notice- 
able degree. 

Fourth,  split  curves.  Sight  di.stances  cannot  be 
secured  in  some  cases  where  the  curve  is  sharp  and 
dangerous.  In  order  that  the  traffic  might  be  held  to 
its  own  side  of  the  road,  the  curve  has  been  separated 
and  a  curbed  parking  provided. 

Fifth,  approaches  to  bridges,  to  grade  crossings, 
and  at  intersections.  If  the  grade  crossing  of  a  rail- 
road is  above  the  roadway  proper,  it  is  safer  if  the 
roadway.be  carried  out  level  for  25  feet  or  more  on 
each  side  of  the  track,  so  that  it  may  not  be  necessary 
to  change  gears  in  so  dangerous  a  place.  Bridge  ap- 
proaches should  have  a  level  stretch  of  road  before 
the  bridge  floor  is  reached,  and  this  should  be  as 
long  as  is  economically  possible.  Street  intersections 
also  should  be  approached  as  nearly  on  the  level  as 
is  possible.  Greater  .safety  is  secured  by  cutting  the 
corners  to  a  longer  radius. 

Sixth,  danger  signs.  To  accomplish  their  purpose, 
and  not  be  in  themselves  a  danger,  these  signs  should 
be  visible  day  and  night,  and  should  be  ])laced  at  stand- 
ard distances  from  »the  conditions  to  which  they  call 
attention.  There  has  been  a  tendency  to  a  more  fre- 
quent use  of  guide  signs,  which  in  all  cases  should  be 
large  and  legible  enough  to  be  read  easily  at  the  aver- 
age speed  of  travel. 

In  what  I  have  said  above,  I  have  interpreted  the 
subject  assigned  me  rather  liberally  to  mean  the  fin.- 
i.shed  highway.  I  come  now  to  a  more  literal  inter- 
pretation in  considering  changes  in  design  and  con- 
struction of  specific  types  of  pavement. 

Larger  Stone  for  Waterbound  Macadam 

There  has  been  a  general  tendency  to  increase  the 
size  of  the  stone  in  waterbound  macadam,  bituminous 
macadam,  penetration  method  and  concrete  pavements, 
from  lyi  in.  to  2i^  in.  A  larger  amount  of  the  pro- 
duct of  the  cru.sher  is  made  available,  thereby  cheapen- 
ing the  cost  of  the  top  course  stone  as  well  as  pro- 
ducing a  better  surface  containing  more  stone,  and 
having   less   tendency   toward    raveling. 

A  method  used  during  the  past  few  years  in  the 
construction  of  waterbound  macadam  has  been  to 
form  the  last  puddle  with  light  cold  tar,  or  light  cold 
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oil.    This  has  the  advantajfe  of  strengthening  the  sur- 
face bond,  as  well  as  making  the  road  dustless. 

Calcium  Chloride  Treatment 

Another  method  is  to  treat  all  waterbound  mac- 
adam with  calcium  chloride,  and  give  it  a  surface 
treatment  of  light  cold  tar,  or  light  cold  oil.  All  work 
that  has  been  j)roperly  puddled  and  bound,  and  has 
been  opened  to  traffic  for  three  to  six  months,  should 
be  swept  clean,  given  a  surface  application  of  bi- 
tuminous material,  and  covered  lightly  with  stone 
chips  or  coarse  sand.  This  forms  a  mat  or  cushion 
on  the  surface,  preventing  it  from  disintegration  or 
raveling.  Those  parts  of  the  surface  that  are  not  sea- 
soned enough  to  receive  the  bituminous  material 
should  be  treated  with  V/i  lbs.  of  calcium  chloride 
per  yard.  Later,  if  necessary,  a  second  application 
of  1  lb.  per  square  yard  should  be  applied.  This  will 
maintain  the  integrity  of  the  surface  until  the  follow- 
ing year,  when  the  surface  can  be  treated  with  tar 
or  oil  under  maintenance. 

Vary  Methods  on  Tar  and  Asphalt 

Until  the  last  three  years  the  penetration  type  of 
bituminous  macadam  was  built  in  many  cases  under 
practically  the  same  specifications  whether  asphalt  or 
tar  was  used,  even  though  asphalt  generally  stays 
near  the  surface,  bleeding  u])  in  warm  weather,  while 
tar  has  a  tendency  to  work  down,  leaving  no  material 
to  prevent  surface  disintegration.  One  experiment 
made  to  avoid  this  consequence  was  made  on  a  road 
built  by  the  writer.  After  the  proper  thickness  of 
stone  had  been  spread  it  was  lightly  rolled  once  to 
.shape  it.  It  was  then  filled  with  No.  1  and  No.  2 
stone  in  an  amount  just  sufficient  to  fill  the  void. 
The  top  course  was  rolled  again  after  which  the  tar, 
heated  to  a  temperature  of  between  200  and  300  degs. 
F.,  was  applied.  The  amount  of  tar  for  this  applica- 
tion approximated  1^  gals,  of  tar  per  square  yard 
for  a  compacted  top  course  3  inches  thick.  The  sur- 
face was  immediately  covered  with  a  layer  of  clean 
No.  1  and  No.  2  broken  stone  mixed,  after  which  it 
was  again  rolled  and  additional  No.  1  and  2  broken 
stone  applied  and  broomed  into  the  voids  until  the 
No.  3  or  top  course  was  entirely  filled.  After  this 
was  done,  all  loose  stone  was  swept  from  the  surface 
and  a  seal  coat  of  approximatelv  '/^  gal.  of  tar  per 
square  yard  was  applied.  The  road  was  immediately 
covered  with  No.  1  broken  stone  which  was  spread 
and  broomed,  and  again  rolled.  The  rolling  was 
continued  and  additional  No.  1  stone  added  until  a 
smooth,  uniform,  and  thoroughly  compacted  surface 
was  produced.  The  first  road  on  which  this  was  tried 
is  now  two  years  old  and  has  been  under  average 
heavy  traffic.  The  results  are  exceptionally  good, 
so  that  all  of  our  penetration  work  done  with  tar  will 
be  constructed  according  to  the  same  specifications. 

A  Veneer  Top  on  Ordinary  Top  Course 

Another  good  method  of  lower  first  cost  where  the 
local  stone  is  not  of  good  enough  quality  for  top  sur- 
facing, is  to  place  a  veneer  top  of  -^^  inch  trap  rock, 
or  some  other  stone  of  high  quality,  on  the  ordinary 
top  course  after  the  first  pour  of  bituminous  material 
is  completed.  This  course  should  be  from  Yi  i"ch 
to  1  inch  thick  and  poured  and  finished  with  the  usual 
squeegee  course. 

There  have  been  two  changes  in  the  mix^d  surface 
type  of  bituminous  macadam  recently.  Where  there  is 
to  be  a  large  amount  of  motor  traffic  less  asphalt  is 


used  because  of  the  large  amount  of  oil  dropped  over 
the  pavement  by  motor  vehicles.  Another  method 
which  has  been  use'd  to  some  extent  is  that  of  rolling 
hot  stone  varying  in  size  from  Y2  inch  to  Y^  inch  into 
the  surface  of  a  Topeka  pavement. 

Belt  Finish  for  Concrete 

In  finishing  concrete  pavement  surfaces  the  belt 
has  largely  taken  the  place  of  floating  and  also  of  the 
finishing  machine.  It  is  cheaper  than  either  of  the 
other  methods  and  at  the  same  time  gives  a  good, 
smooth,  easy  riding  surface.  The  advocates  of  the 
roller  method  claim  that,  on  account  of  the  importance 
of  a  proper  water  content,  the  roller,  if  projierly  used, 
will  not  only  give  a  good  finish,  but  also  greater 
strength,  taking  out  the  excess  water  and  result  in  a 
satisfactory  stiff  mixture  which  it  is  impossible  to  use 
in  most  concrete  road  construction. 

A  tendency  in  brick  surfacing  that,  from  an  econ- 
omic standpoint  has  many  advantages,  is  the  use  of 
3^4  or  3-inch  brick  in  place  of  the  ordinary  4-inch 
paver.  In  the  use  of  the  3-inch  brick  there  is  a  sav- 
ing of  J4  in  the  freight  charges  and  a  consequent 
saving  in  handling.  This  type  of  work  in  a  number 
of  instances  has  given  every  indication  of  being  sat- 
isfactory. Some  work  under  consideration  may  use 
2j/-inch  and  even  2-inch  brick,  and  if  successful  the 
resulting  economies  will  make  brick  pavements  feas- 
ible in  many  localities  where  now  they  are  unecon- 
omical. 

Laboratory  Work  to  Ensure  Good  Results 

In  even  this  cursory  review  of  recent  changes  I 
cannot  conclude  without  reference  to  the  development 
of  laboratory  work  in  relation  to  road  surfacing.  There 
should  be  laboratory  control  in  connection  with  every 
piece  of  highway  work.  To  insure  good  work  all 
materials  should  be  up  to  a  standard  which  has  proven 
its  adequacy  in  service.  Field  tests  by  men  in  charge 
of  the  work  should  be  made  in  parallel  with  labora- 
tory tests  to  keep  a  constant  check  upon  the  materials 
going  into  the  work. 

As  a  matter  of  cost  it  may  not  be  entirely  prac- 
tical for  every  department  in  its  early  stages  of  de- 
velo])ment  to  have  a  fully  equipped  laboratory,  but  if 
there  is  a  sufficient  demand  for  laboratory  work,  the 
commercial  laboratory  in  existence  would  certainly  be 
willing  to  equip  themselves  to  render  this  service  at 
a  nominal  charge.  This  would  stabilize  all  work,  and 
the  amount  expended  would  be  the  cheapest  kind  of 
insurances. 


Windsor  City  Engineer  Makes  Report 

GITV  K\r,I\l':i':R  r.RIAX.  Wind.sor.  Ont..  has 
c-iinii)leted  his  report  for  the  past  vear.  It  shows 
that  \^'indsor  has  45  miles  of  paving,  43'/$  miles 
of  sewers,  and  125  miles  of  cement  sidewalks. 
The    paving   for    the    past    year   cost    approximatelv 
$200,000. 

This  year's  sewer  construction  included  the  Glad- 
stone Avenue  sewer,  which  has  been  completed,  and 
the  Parent  Avenue  sewer,  furnishing  an  outlet  for  the 
east  end  of  the  cit3\  and  which  will  cost  approximately 
!^38.000.  The  Paren:  Avenue  job  will  not  be  completed 
until  the  coming  spring.  In  addition  to  these  big 
trunk  sewers,  smaller  ones,  namely,  the  Louis.  Catara- 
f|ui,  and  Montmorenci.  the  Grove  and  Jeannettc  .\vc- 
nue  sewers  have  been  built,  costing  approximatelv 
S20.000. 

The  bridge  at  Wyandotte  Street  and  the  M.C.R.R. 
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lias  Ijeen  linislied.  Sonic  excavation  work  remains  ant! 
tlie  job  of  changing-  the  car  tracks  is  yet  to  be  clone. 
Tlie  inidertaking-  will  not  ije  entirely  completed  before 
spring-,  and  it  i?  estimated  that  the  cost  of  the  work 
will  reach  $40,CXX}. 

The  C.r.R.   bridge  on  London  Street  is  estimated 


to  cost  $-33,000.    Thirty-tive  per  cent,  of  this  sum  will 
be  paid  by  the  city  and  tlie  street  railway  company. 

The  engineer's  report  shows  that  $15,000  worth  of 
new  sidewalks  have  been  made  during  the  year,  and 
that  eight  small  alley  sewers,  built  last  season,  have 
cost  $12,000. 


More  Adequate  Strength  Tests  Are  Needed 

Engineering   Requirements  Gall   for  Less  Empirical   and 
Irrational  Methods  in  Determining  Strength  of  Materials 


By  Henry   M.  Howe,  Sc.D. 


LICT  me  remind  you  that  the  practice  of  our  art  is 
still  empirical  in  that  most  fundamental  matter 
— the  strength  of  the  materials  which  we  use, 
their  ability  to  resisit  the  stresses  to  which  we 
expose  them.  It  will  suffice  to  touch  on  two  phases  of 
this  subject — that  our  reception  tests  are  quiescent, 
though  in  many  cases  they  should  be  kinetic,  and  that 
they  do  not  determine  the  true  resistance  of  the  mater- 
ial even  to  relative  quiescent  stress,  as  it  is  applied  in 
many  important  services.  Let  us  consider  these  two 
in  series. 

Should  Consider  Service  Conditions 

It  should  be  an  axiom  that  reception  tests  should 
represent  the  most  trying  service  stresses,  which  in 
many  important  cases  are  kinetic,  arising  from  impact, 
shock,  or  very  rapid  application  of  stress.  This  is  true 
of  gun  hoops,  shells,  rails,  tires,  axles,  and  many  parts 
of  motor  cars,  and  of  agricultural  and  other  important 
classes  of  machinery.  The  fitness  of  such  materials 
for  enduring  these  kinetic  stresses  should  be  deter- 
mined primarily  by  means  of  impact  tests.  For  each 
service  the  severity  of  this  impact  should  represent  the 
greatest  and  most  rapidly  applied  stress  which  is  to  be 
expected. 

What  would  you  say  to  using  a  hydraulic  press  to 
determine  the  ballistic  resistance  of  armor  plate  or  the 
resistance  of  a  safe  to  a  burglar's  sledge?  Yet  it  is 
only  in  degree  that  our  present  practice  is  less  rational 
than  this,  and  it  is  only  because  familiarity  has  dulled 
our  sense  of  incongruity  that  we  do  not  rebel  against 
its  irrationality. 

Machines  for  determining  quantitatively  the  resist- 
ance of  steel  to  impact  of  any  desired  degree  of  vio- 
lence have  been  on  the  market  for  about  twenty  years, 
and  they  have  come  into  use  to  a  considerable  extent 
in  Europe  for  reception  tests,  though  even  there  they 
have  not  received  a  fraction  of  the  attention  which 
they  deserve,  so  fully  has  habit  blinded  us  to  the  irra- 
tionality of  our  present  practice.  These  machines  mea- 
sure quantitatively  the  energy  consumed  in  breaking 
a  test  piece  under  impact  of  given  violence,  and  also 
the  capacity  of  the  material  for  plastic  deformation 
under  these  same  conditions. 

Fallacy  in  Applying  Factor  of  Safety 

It  is  pure  empiricism  to  measure  fitness  for  these 
kinetic  conditions  by  applying  a  factor  of  safety  to  the 
results  of  quiescent  tests.  Not  only  must  such  a  factor 
be  a  matter  of  guesswork,  but  that  which  suffices  for 
certain  materials  is  wholly  insufficient  for  others.  We 
know  that  certain  steels,  which  we  call  "fragile,"  be- 
have very  well  under  quiescent  tests  but  are  very  brit- 

''Read  before  the  engrineeringr  section  of  the  Association  for  theAdvanpe- 
ment  of  Science.  December  28,  1917. 


tie  under  impact.  A  factor  suitable  for  them  would  in-., 
volve  a  great  waste  if  applied  to  infragile  steel,  while 
one  suited  to  infragile  steel  might  lead  to  death  and 
disaster  if  apphed  to  that  which  is  fragile.  Unfortu- 
nately, the  fragile  and  infragile  cannot  be  distinguished 
by  our  present  quiescent  tests,  though  certain  causes 
of  fragility  cark  be  detected  with  the  microscope.  Under 
these  conditions,  unhesitatingly  preferring  waste  to 
disaster,  we  adopt  a  factor  suited  for  fragile  steels. 
This,  in  turn,  means  that  we  load  the  community  with 
the  cost  of  a  superfluity  of  material  in  that  large  ma- 
jority of  cases  in  which  we  use  infragile  steel,  lest  we 
invite  certain  disaster  by  pur  present  neglect  to  take 
the  simple  precautions  of  using  the  impact  test  so  as  to 
detect  fragility.  To  secure  infragility  by  regulating 
the  composition  of  the  product  and  the  process  of 
manufacture  is  far  better  than  nothing;  but  these  pre- 
cautions, which  the  buyer  can  enforce  with  difficulty, 
if  at  all,  should  in  his  interest  be  supplemented  by  the 
direct  and  positive  exclusion  of  fragile  material  by 
means  of  the  impact  t^st. 

Ductility  and  Endurance  to  Shock  Not  Related 
A  like  overloading  occurs  through  our  trying  to 
provide  for  the  shocks  incident  to  these  kinetic  ser- 
vices by  requiring  great  plastic  deformability,  which 
we  currently  call  "ductility,"  in  the  shape  of  'perman- 
ent elongation  and  contraction  of  area  under  quiescent 
tests.  This  provision  at  first  seems  wholly  irrational, 
because  these  services  imply  no  appreciable  plastic  de- 
formation, so  that  we  demand  properties  which  will 
never  be  utilized.  Neither  guns,  nor  rails,  nor  tires  de- 
form plastically  in  use  to  any  appreciable  extent.  The 
excuse  is  that  to  increase  the  ductility,  even  that  de- 
termined quiescently,  is  to  increase  the  power  to  en- 
dure shock.  Unfortunately,  the  shock  resistance  thus 
implied  is  far  less  in  fragile  steels  than  in  infragile 
ones,  so  that  in  order  to  secure  enough  of  it  for  the 
fragile  steels  which  we  may  use  unwittingly  we  specify 
a  degree  of  ductility  wholly  superfluous  in  infragile 
ones.  This  superfluous  ductility  is  very  costly,  whether 
it  is  got  without  sacrifice  of  strength  by  means  of  spe- 
cial heat  treatment  or  composition,  or,  sacrificing  unit 
sitrength,  by  using  much  more  of  a  much'weaker  steel 
following  the  principle  that  for  given  grade  of  steel 
every  gain  of  ductility  carries  with  it  a  corresponding ' 
loss  of  strength.  We  could  save  this  needless  expense 
by  using  the  impact  test  and  thus  detecting  fragility, 
for  then  we  could  lessen  the  ductility  which  we  exact 
to  that  needed  for  infragile  steels. 

It  is  beside  the  mark  that  for  many  uses,  including 
some  kinetic  ones,  more  material  is  needed  for  rigidity 
than  for  strength,  and  that  here  the  teachings  of  the 
impact  test  would  not  lead  to  economy.  That  cast  iron 
is  strong  enough  for  sash  weights,  flywheels,  and  bed- 
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Fatigue  Strengh 

'J'lirninj;'  to  our  seeoiid  subject,  my  assertion  that 
we  do  not  determine  the  true  resistance  of  our  mater- 
ial, even  to  relatively  quiescent  stress,  refers  to  fatigue 
strength,  the  resistance  ito  sitresses  applied  repeatedly. 
Of  the  ft)ur  proi)erties  which  we  habitually  (letermiue 
the  elongation  and  reduction  of  area  certainly  throw 
little  lifii'ht  on  fatif^ue  strenj^th,  nor  can  we  expect  much 
from  tlie  tensile  stren,nth,  which  represents  the  exal- 
tation of  the  elastic  limit  induced  'by  the  plastic  de- 
formation after  the  initial  elastic  limit  has  Deen  jiassed. 
This  deformation  cannot  be  tolerated  in  hypo-elastic 
services — that  is,  in  those  which  demand  that  each 
member  must  retain  its  initial  size  and  shape ;  and  here 
the  ability  of  the  material  to  underi^o  the  resultant  ex- 
altation of  its  elastic  strent^th  is  useless,  save  as  form- 
ing a  basis  for  calculating  the  ductility  from  an  addi- 
tional point  of  view,  through  the  elastic  ratio,  and  thus 
supplementing  the  elongatiion  and  reduction  of  area  as 
suggestions  of  impact  resistance.  How  istit,  then,  with 
the  fourth  of  these  properties  which  we  determine — the 
elastic  limit? 

liefore  answering  this  it  is  well  to  refresh  our  con- 
ception ithat,  because  the  innumqraible  ferrite  and 
cementite  grains  of  our  steel  lie  with  their  slip  planes 
inclined  in  every  possible  direction,  and  because  the 
stresses  are  not  dis'tributed  exactly  evenly  throughout 
the  member  or  test  piece  there  is  some  one  slip  plane 
in  some  one  grain  that  is  less  fax'orably  disposed  than 
any  of  the  others  towards  the  existing  stress.  That  is 
the  weakest  spot  in  the  bar.  If  we  increase  the  stress 
gradually  slip  occurs  along  that  slip  plane  before  any- 
where else.  The  failure  of  this  metal  to  bear  its  load 
tends  to  overload  its  neighbors.  The  stress  which 
causes  slip  along  this  weakest  plane  is,  sitrictly  speak- 
ing, the  true  elastic  limit,  because  this  sli])  changes  the 
dimensions  of  the  bar  permanently.  Perfect  elasticity, 
the  power  to  return  exactly  to  the  initial  dimension-, 
exists  only  below  this  limit  of  stress,  which  hence,  by 
definition,  is  the  elastic  limit.  'Jliat  this  first  slip  can- 
not now  be  recognized,  and  probably  never  can  be.  and 
hence  that  the  true  elastic  limit  cannot  be  determined, 
affects  this  inference  as  little  as  our  inability  to  see 
atoms  and  molecules  interferes  with  our  belief  in  their 
existence. 

The  ela.stic  limit  which  we  determine  with  our  ex- 
tensometers  may,  for  clearness,  be  distinguished  from 
the  true  elastic  limit  by  calling  it  the  "observed  elastic 
limit."  'I'hat  it  must  needs  recede  as  our  extenso- 
nieters  become  more  sensitive  and  must  thus  ajjproach 
the  true  clastic  limit  asymptotically  is  clear. 

True  Elastic  Limit  is  Fatigue  Strength 

If  this  stress  which  has  caused  the  first  incipient 
slip  is  released  the  elasticity  of  the  rest  of  the  metal 
reverses  the  slip,  and  if  the  .s^tress  is  quickly  re-applied 
new  slip  recurs  along  this  same  plane,  and  so  on  with 
quickly  succeeding  applications  of  stress,  according  to 
•our  conception,  which,  moreover,  holds  that  this  re- 
jieated  slipping  back  and  forth  causes  local  degenera- 
lion.  Moreover,  the  overloading  of  the  adjoining  jjarts 
by  the  slip  along  this  one  slipping  plane  leads  them  in 
time  to  begin  slipi)ing,  so  that  after  many  repetitions 
of  the  cycle  this  degeneration  extends  through  so  much 
of  the  section  that  the  remaining  sound  metal  is  unable 
to  sustain  the  stress,  and  hence  breaks.  This  leads 
naturally  to  the  concqition  that  the  true  ela.stic  limit  is 
the  fatigue  strength. 

Without  insisting  on  the  accuracy  of  this  picture,  it 


certainly  lieljis  us  to  undcr.stand  why  our  present  ob- 
served elastic  limit  does  not  measure  the  fatigue 
strength,  and  stimulates*  us  to  determine  much  earlier 
stages  of  slip,  in  the  hope  that  as  we  a])proximate  the 
true  elastic  limit  we  shall  thereby  a])i)roximate  the 
fatigue  strength  as  well. 

Two  methods  which  might  lead  tfi  much  closer  ap- 
proximations than  can  be  expected  from  refining  our 
direct  measurement  of  the  changes  of  dimension  by 
means  of  extensometers  are  the  thermal  and  the  mag- 
netic. 

In  the  thermal  method  the  fatigue  strength  is  deter- 
mined as  the  stress  of  which  rapid  re)>etitioiis  cause  a 
detectable  rise  of  temperature,  supposed  to  represent 
the  heat  evolved  by  the  friction  along  the  first  slipping 
planes.  This  method  owes  its  attractiveness  to  our 
conception  that  the  thermo-electric  measurements  of 
temperature  seem  intrinsically  capable  of  greater  sen- 
sitiveness than  the  direct  measurement  of  length.  On 
further  examination  the  method  loses  some  of  its  pro- 
mise, for  though  a  slip  over  a  very  minute  area  might 
yield  enough  heat  to  be  detected  if  it  lay  at  the  very 
outside  of  the  .specimen,  if  it  were  deep-seated  it  might 
not,  because  the  heat  in  working  outwards  would 
spread  itself  over  a  very  large  area  of  surface,  and  this 
would  lessen  correspondingly  the  actual  rise  of  tem- 
perature. Hence,  if  we  took  the  stress  which  causes 
the  first  detectable  rise  of  temperature  as  our  best  ap- 
proximation to  the  fatigue  strength,  our  results  might 
vary  greatly  with  the  position  of  the  first  slipping  area. 

The  Magnetic  Method 

The  magnetic  melhod  would  determine  the  fatigue 
strength  as  the  least  stress  of  which  repeated  applica- 
tions cause  a  detectable  change  in  the  magnetic  ])ro- 
perties.  The  developments  of  this  method  which  are 
now  occurring  at  the  lUireau  of  Standard  deserve  our 
most  careful  attention. 

From  the  fact  that  the  ability  to  endure  many  mil- 
lions of  repetitions  of  stress  is  much  less  than  the  ob- 
served elasitic  limit,  and  from  our  natural  explanation 
that  the  difference  re])resents  some  form  of  jirugressive 
degeneration  under  indefinitely  repeated  stresses,  we 
naturally  infer  that  when  the  repetitions  are  in  the 
hundreds  of  thousands,  a  like  but  smaller  degree  of  this 
same  degeneration  occurs.  From  this,  in  turn,  we  infer 
that  even  when  the  repetitions  are  only  in  the  thou- 
sands this  degeneration  may  occur,  though  in  ct)rre- 
spondingly  smaller  amount.  From  this  we  generalize 
that  the  gap  between  the  observed  elastic  limit  and  the 
safe  working  load  should  increase  as  some  function  of 
the  number  of  repetitions  of  stress  to  be  expected  dur- 
ing the  life  of  the  member,  and  we  ask  whether  this 
increment  should  not  be  considered  even  in  designing 
bridges,  and  whether  it  should  not  increase  with  their 
exjiected  life  and  the  frequency  of  the  passage  of  trains. 

A  natural  question  which  arises  in  this  connection 
is  whether,  as  regards  fatigue  strength,  that  jjart  of  the 
elastic  limit  of  steel  which  is  caused  by  a  low  finishing 
tenii)erature  in  rolling  is  valid  or  fictitious  and  re- 
moved during  the  exposure  to  repeated  stresses.  The 
great  life  of  piano  wires,  strained  very  severely  and 
exposed  to  a  repetition  of  stress  with  each  sound  wave, 
and  of  suspension  bridge  wires,  both  of  which  owe 
much  of  their  elastic  strength  to  cold  deformation  in 
the  shape  of  wire-drawing,  is  reassuring.  .\n  interest- 
ing case  is  that  of  piano  wire,  which  is  credibly  re- 
ported to  have  sprung  back  into  a  helix  when  cut  after 
fifty-four  years'  service,  showing  that  it  retains,  even 
thr(Uigh  its  enormous  number  of  re|)etitions  of  stress, 
the  bending  given  it  in  coiling  it. 


I 


Jnmuiry  ".I,    liilS 


THE    CONTRACT    RECORD 


Letters  to  the  Editor 


Steel  Shingles  for  Houses 

Editor,  Contract  Record  : 

J  read  with  interest  an  article  contributed  liy  Les- 
lie 11.  Allen,  entitled  "Problems  in  Industrial  Hous- 
ing," and  was  ])articularly  interested  in  that  portion 
relative  to  roofs  on  moderately  priced  industrial  homes. 

Mr.  Allen's  experience  may  be  widespread,  but  I 
am  under  the  imj)ression  that  his  sphere  of  operation 
is  practically  confined  to  the  Atlantic  coast.  I  am 
convinced  that  during  the  past  ten  years  more  resi- 
dences have  been  covered  with  galvanized  iron 
shingles  than  with  all  other  combined  materials,  with 
the  exception  of  wooden  shingles. 

Any  of  the  firms  engaged  in  the  manufacture  of  gal- 
vanized steel  shingles  for  the  last  25  years  or  more, 
can  point  to  thousands  of  roofs  in  the  towns,  villages 
and  rural  municipalities  of  Canada  that  are  today  in 
splendid  condition  and  apparently  good  for  another 
half  century.  Until  the  war  these  shingles  were  sold 
at  a  very  moderate  price,  and  being  absolutely  fire- 
proof and  of  quiet  design,  became  very  popular.  It 
was  the  galvanized  steel  shingle  that  replaced  the 
cedar  shingle  in  Canada. 

Steel  also  replaced  wood  lath  in  a  great  many  of 
the  houses  erected  in  Canada  during  the  past  ten 
years,  foresighted  contractors  and  owners  using  metal 
lath  throughout  if  they  could  afford  it,  but  invariably 
in  the  ceiling,  where  permanency  of  the  plaster  was 
desirable.  This  program  is  recommended  to  any  con- 
tractor or  owner  who  wishes  to  keep  down  mainten- 
ance charges,  and  be  assured  of  the  stability  of  the 
workmanship. 

Yours  truly, 

W.  E.  Ramsay, 

The  Pedlar  People  Limited, 
Montreal,  Que. 


Reply  to  Barber  Asphalt  Paving  Co. 

Editor,  Contract  Record : 

On  page  1032  of  your  December  19th,  1917,  issue 
of  the  Contract  Record,  we  note  a  letter  signed  by 
Air.  Daniel  T.  Pierce,  Executive  Assistant  of  the  Bar- 
ber Asphalt  Paving  Com]mny,  in  which  he  comments 
upon  a  former  communication  signed  by  us  that  ap- 
peared in  your  number  of  November  28th. 

Mr.  Pierce'  letter  does  not  seem  to  get  much  fur- 
ther along  the  road  towards  an  understanding  of  why 
we  should  differentiate  as])halts  to  be  used  for  paving 
purjjoses  into  those  derived  from  native  asphalts  and 
those  derived  from  oil  asphalts.  Admitting  that  "spe- 
cifications of  the  blanket  type  are  always  unsatisfac- 
tory at  the  best,"  which  Mr.  Pierce  cjuotes  from  our 
former  letter,  such  statement  does  not,  of  itself,  prove 
that  anything  more  satisfactory  can  at  present  be  de- 
vised. Certainly  we  do  not  want  to  adopt  any  other 
type  of  specifications  until  we  definitely  know  the 
reasons  for  doing  so,  and  that  such  reasons  are  both 
sufficient  and  legitimate. 

Any  line  of  demarcation  that  cannot  be  followed 
down  to  its  effect  upon  the  scpiare  yard  or  other  unit 
of  finished  asphalt  pavement  does  not  seem  to  be  of 


much  interest  to  the  travelling — and  paying — public, 
for  whose  use  and  protection  standard  specifications 
are  prepared.  We  have  yet  to  learn  of  such  a  dis- 
tinction betvveen  the  pavements  produced  by  cement- 
ing their  mineral  aggregate  with  asphalt  cement  man- 
ufactured "(a)  By  fluxing  refined  solid-native  asphalt 
with  petroleum  residuum  .  .  .  ,"  and  those  produced  by 
cementing  their  mineral  aggregates  with  asphalt  ce- 
ment manufactured,  "(b)  By  the  distillation  or  refining 
of  crude  liquid  mineral  bitumen "  The  quota- 
tions above  are  from  the  alternate  or  differentiating 
specifications  suggested  by  Mr.  C.  N.  Eorrest,  and 
contain  all  there  is,  of  any  importance  to  us  for  the 
present  purpose,  in  the  said  specifications.  The  re- 
mainder of  what  follows  the  "A"  and  the  "B"  altern- 
ates is  practically  parallel,  for  the  slight  distinctions 
made  are  of  no  importance,  and  could  easily  be  cover- 
ed in  single  "blanket"  paragraphs. 

Again  we  ask,  as  in  our  former  letter,  "why  dif- 
ferentiate along  the  lines  of  native  and  oil  asphalts?" 
What  are  the  reasons,  which  Mr.  Pierce  says  are  so 
"obvious,"  that  should  cause  us  to  do  as  the  Barber 
Company  wishes?-  Such  reasons  may  exist,  but  we 
do  not  know  them.  Mr.  Pierce  has  not  advised  us, 
nor  has  Mr.  Eorrest ;  but  possibly,  as  manager  of  the 
technical  department,  Mr.  Forrest  has  something  in 
preparation. 

At  present,  we  might  admit  that  the  only  reason 
we  know  for  adopting  the  p.lternate  specification  sug- 
gested by  Mr.  Forrest  is  that  we  believe  our  good 
friends,  the  Barber  Asphalt  Paving  Company,  would 
then  have  a  complete  commercial  monopoly  of  the 
"solid-native"  crude  asphalts  required  to  manufacture 
the  necessary  asphalt  cement  in  accordance  with  the 
alternate  "A"  formula,  which  monopoly  they  could 
no  doubt  use  in  their  business.  This  reason  does  not 
seem  to  us  quite  sufficient  when  examined  from  the 
viewpoint  of  a  member  of  the  American  Society  of 
Municipal    Improvements. 

Yours  truly, 

Milton  Hersey  Company,  Ltd., 
C.  A.  Mullen, 
Director  of  Paving  Department. 


The  Dominion  Textile  Go.  to  Start  Building 

1".  C.  Daniels,  general  manager  of  the  Duminion 
Textile  Company,  Ltd.,  announced  that  work  on  the 
new  St.  Lambert,  Que.,  plant  will  be  started  during 
the  coming  summer.  The  destruction  of  the  Halifax 
mill  has  made  it  necessary  to  hasten  the  South  Shore 
])lans,  and,  while  the  operations  during  the  coming- 
summer  will  not  be  on  an  extensive  scale,  it  is  pro- 
posed to  erect  a  weave  shed  and  the  preparatory  build- 
ings in  the  very  near  future.  The  new  plant  is  to  be 
built  of  reinforced  steel  and  concrete,  and  will  cost 
something  like  $3,000,000.  It  has  not  been  decided  as 
yet  whether  the  Halifax  mill  will  he  relMiilt. 


$50,000,000  Petroleum  Refining  Concern 

The  incorjjoration  of  "Imperial  Oil,  Limited,"  with 
a  capital  of  $50,000,000,  and  headquarters  in  Montreal, 
is  announced,  to  take  over  the  business  of  refining 
and  marketing  petroleum  in  its  various  forms  as  now 
carried  on  in  Canada  and  Newfoundland  by  the  Im- 
perial Oil  Company,  Limited. 
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East  and  West— From  Coast  to  Coast 


A  contract  for  clearing-  a  large  section  of  the  devastated 
area  in  Halifax  has  been  let  by  the  reconstruction  committee 
to  Cavicchi  &  Pegano. 

By  a  unanimous  vote  the  Council  of  Dufiferin  County, 
Ont.,  at  its  December  session,  adopted  a  good  roads  siiheme, 
under  the  Ontario  Highways  Act. 

Two  bridges  on  the  C.N.K.  in  British  Columbia  were 
carried  away  during  the  recent  floods — one  at  Yale  and 
another  at  Mile  :i8,  near  Mt.  Lehman. 

Brantford's  building  permits  for  1917  show  an  increase  in 
value  over  the  previous  year  of  $144,000.  There  were  30:j 
permits  in  all  isued,  the  value  being  .$387,195. 

Building  permits  issued  in.  VVelland,  Ont.,  in  the  montli 
of  December  are  valued  at  $1,000,  as  against  $11,225  the  same 
month  last  year.  The  1917  total  is  ahead  of  the  1916  total, 
the  figures  being  respectively  $241,334  and  $202,587. 

There  were  105  building  permits  issued  in  Gait,  Ont.,  in 
1917,  at  a  value  of  $186,430,  while  in  1916  the  total  was  145 
permits,  valued  at  $253,795.  The  number  of  new  buildings 
erected  in  1917  was  30.  There  were  only  two  factory  addi- 
tions. 

Commissioner  of  Works  Harris,  of  Toronto,  has  stated 
definitely  that  the  city  will,  as  soon  as  the  weather  moder- 
ates sufficiently  in  the  spring,  proceed  immediately  with  that 
portion  of  the  work  on  the  Bloor  Street  Viaduct  which  still 
remains  to  be  completed. 

London,  Ont.,  building  permits  for  the  month  of  Decem- 
ber number  26,  and  are  valued  at  $34,590,  as  compared  with 
31,  valued  at  $18,705,  in  the  same  month  last  year.  The  total 
for  the  year  1917  is  843  permits,  at  a  value  of  $837,890,  com- 
pared with  1,034,  valued  at  $920,125,  for  1910. 

Governmental  approval  has  been  received  for  a  new 
waterworks  system  to  serve  the  town  of  Ojibway,  where  the 
Canadian  Steel  Corporation  is  engaged  in  the  construction  of 
its  huge  steel  plant.  The  supply  is  to  be  drawn  from  the  De- 
troit River,  in  which  a  250-foot  intake  pipe  is  to  be  laid. 

A  new  bridge  is  being  built  by  the  municipalities  of 
North  and  West  Vancouver  over  the  Capilana  River  at 
Keith  I^oad.  Recent  freshets  changed  the  course  of  the 
stream  to  such  an  extent  that  the  main  pier  was  in  the  centre 
of  the  water  course,  and  the  engineer  recommended  that  a 
little  dredging  be  done  to  divert  it  into  its  former  channel. 

The  Algoma  Steel  Corporation  has  started  construction 
work  on  twenty-five  new  by-product  coke  ovens  for  the  manu- 
facture of  tar,  coke,  ammonia,  benzole,  totuol,  etc.  The  new 
ovens  will  be  auxiliary  to  those  now  in  operation,  and  will 
incerase  the  output  30  per  cent.  More  orders  for  munitions 
are  to  be  taken  when  the  work  is  completed  next  midsum- 
mer. 

The  Montreal  building  season  of  1917  is  over,  and  the 
total  value  of  the  permits  is  available.  The  figures  are 
$4,387,638,  a  decrease  of  $946,546.  Of  the  total,  $3,252,757  was 
for  new  buildings  and  $1,134,881  for  repairs.  The  permits  are 
the  lowest  since  1904,  and  in  comparison  with  the  boom  year, 
1913,  show  a  very  marked  decline,  that  year  having  a  total  of 
$27,037,297. 

Work  is  starting  on  the  foundations  for  the  main  build- 
ings of  the  shipbuilding  plant  for  the  Dominion  Shipbuilding 
Company,  at  the  foot  of  Spadina  Avenue,  Toronto.  The  con- 
struction will  be  carried  out  by  the  staff  of  the  Toronto  Har- 


bor Commissioners,  under  the  .supervision  of  Assistant  Cliiel 
Engineer  J.  G.  R.  Wainwright.  The  foundations  will  l>e  of 
l)ile  and  concrete  constriiction. 

To  meet  the  demands  of  their  rapidly  increasing  busi- 
ness, the  John  Bertram  &  Sons  Company  have  found  it  neces- 
sary to  extend  their  plant  at  Dundas,  (Jnt.,  and  have  let  the 
contract  for  a  new  wing,  to  cost  about  $150,000,  to  1'.  H. 
Secord  &  Sons,  of  Brantford.  The  new  building  will  be  of 
brick  and  steel,  and  will  be  on  the  site  of  the  old  pattern  and 
woodworking  shop,  which  has  been  moved.  In  dimensions 
it  will  be  approximately  70  ft.  x  300  ft.  The  contract  calls  for 
its  con^pletion  in  six  weeks. 

Three  new  pavilions  of  fifty  beds  each  arc  to  be  erected 
at  once  at  Kentville,  N.S.,  Sanatorium,  by  the  Military  Hos- 
pitals Commission  for  the  accommodation  of  returned  sol- 
diers suffering  from  tuberculosis.  Two  pavilions  of  thirty- 
two  beds  each  have  already  been  erected  and  occupied  and  a 
sixty-bed  infirmary  for  advanced  cases  will  be  ready  for  occu- 
pation shortly.  It  is  planned  that  four  more  of  the  fifty-bed 
sanatoriums  will  be  erected  later  on  as  required  until  the 
Kentville  Sanatorium  becomes  a  five  hundred-bed  institution. 

A  rather  difficult  and  unusual  piece  of  work  has  been 
carried  out  by  Messrs.  Green  &  Woolrich  at  the  factory  of 
William  Kennedy  &  Sons,  Ltd.,  on  Eleventh  Street  West, 
Owen  Sound,  Ont.  !n  order  to  provide  for  the  extension  of 
the  electric  crane  from  the  steel  plant  through  to  the  machine 
shop  it  was  necessary  to  remove  all  interior  supports  for  the 
roof,  as  well  as  raise  the  roof  of  the  machine  shop.  This  in- 
volved the  jacking  up  of  the  roof  to  the  required  position  and 
the  building  of  trusses  about  six  feet  high  on  the  stone  side- 
walls. 


Personals 

Mr.  George  N.  Hatfield,  road  engineer  of  St.  John,  X.B., 
has  been  temporarily  a,ppointed  city  engineer  to  fill  the 
vacancy  caused  by  tlie  death  of  the  late  Mr.  William  Mur- 
doch. 

Major  E.  F.  Lynn,  who  has  already  won  the  Military 
Cross,  has  received  additional  honors,  now  being  decorated 
with  the  Distinguished  Service  Order.  Major  Lynn,  who  is 
a  civil  engineer,  left  for  Valcartier  as  a  lieutenant  in  August, 
1914.  While  attached  to  the  Second  Field  Company,  Cana- 
dian Engineers,  he  distinguished  himself  by  his  skill  and 
bravery  in  carrying  out  many  difficult  operations. 

Lieutenants-Colonels  Frederic  Clarke,  James  Cornwall. 
Athol  Griffin,  Chilion  Ilervey,  James  Macdonald,  Lawrence 
T.  Martin,  Walter  Moodie,  Kenneth  Ramsay,  and  Blair  Rip- 
ley, all  of  the  Railway  Construction  Corps,  have  been  award- 
ed the  D.S.O.  Lieut. -Col.  Ramsay  raised  the  first  railway 
construction  battalion  in  Canada,  and,  prior  to  that,  was  for 
several  years  with  the  C.P.R.  as  construction  engineer. 


Obituary 

Mr.  R.  Mackay  I-ripp,  the  well-known  architect,  passed 
away  recently  at  his  home  in  Vancouver. 

Mr.  Charles  Unwin,  a  well-known  resident  of  Toronto, 
died  recently  at  his  home  in  that  city,  at  the  age  of  88  years. 
Mr.  Unwin  was  a  Dominion  and  Ontario  land  surveyor,  and 
was  at  one  time  secretary  of  the  Provincial  Board  of  Exam- 
iners. He  was  city  assessor  for  some  thirty-two  years,  and 
was  city  surveyor  from  1905  to  1910.  Born  in  Mansfield. 
England,  in  1829,  he  came  to  Canada  in  1843  and  attended 
Upper  Canada  College  until  1847.  In  1852  he  received  his 
diploma  as  provincial  land  surveyor.  He  carried  out  a  num- 
ber of  important  commissions  for  the  government,  among 
which  may  be  mentioned  the  surveying  of  the  Indian  reserves 
on  the  north  shore  of  Lake  Huron. 
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Fair  Outlook  for  Building  Trade 

WHILE  complete  returns  of  the  building  per- 
mits in  Canada  during  the  pa.st  year  are  not 
yet  available,  the  aggregate  of  the  l)uilding 
permits  issued  for  the  first  eleven  months  of 
1917  is  lower  by  over  five  per  cent,  than  the  corres- 
ponding value  of  1916.  If  the  building  permits  are 
to  be  taken  as  a  gauge  of  the  volume  of  construction, 
the  situation  in  the  building  and  contracting  fields,  as 
indicated  by  the  comparison  above  stated,  has  failed 
to  improve  during  the  past  year.  The  conditions  this 
year  will  be  hard  to  predict  but  a  set-back  has,  with- 
in the  last  week  or  so,  been  forecast  in  a  statement 
by  Hon.  F.  B.  Carvell,  Minister  of  Public  Works,  that 
all  expenditures  outside  of  maintenance  are  to  cease  on 
the  public  works  of  Canada,  the  Halifax  reconstruc- 
tion alone  excepted. 

To  many,  this  situation  appears  to  be  critical  and 
anything  but  optimistic.  Many  intimately  connected 
with    the    engineering    and    contracting    fields    see    in 


the  low  ebb  to  which  building  in  general  has  sunk, 
a  condition  well  nigh  hopeless.  No  doubt  individual 
contractors  are  suffering  by  the  scarcity  of  work,  but 
a  general  survey  seems  to  indicate  that  pessimism 
should  be  far  from  the  rule. 

While  prices  of  labor  and  material  were  never 
so  high,  we  believe  that  it  is  not  first  cost  that  is 
deterring  owners  from  building.  The  purchasing  pub- 
lic in  general  is  in  a  stronger  position  than  it  has 
been  for  years.  This  fact,  with  the  industrial  activity 
imposed  by  the  demand  for  war  supplies,  would  ord- 
inarily indicate  considerable  activity  on  the  part  of 
private  interests.  After  three  and  a  half  years  of  war, 
however,  there  is  a  certain  frame  of  mind  that  is  so 
acting  as  to  confine  purchases  to  necessities.  It  is  this 
tendency,  and  not  the  fear  of  first  cost,  we  think,  that 
is  operating  to  keep  construction  at  a  low  ebb.  Specu- 
lation, ordinarily  resulting  in  su])erfluous  building  has 
been  practically  killed,  and  in  reality  only  urgent  struc- 
tures, or  those  directly  contributing  to  the  waging 
of  the  war,  are  contemplated. 

While  this  tendency  has  doubtless  added  to  the 
troubles  of  the  contractor,  there  is  still  room  for  opti- 
mism. The  restraint  on  construction  has  prevented 
expansion  to  such  a  degree  that  the  country  is  under 
rather  than  over-built.  When  war  comes  to  an  end, 
therefore,  the  contractor  will  be  in  an  excellent  posi- 
tion. It  will  be  necessary  to  make  up  the  deficit 
in  our  requirements  and  there  is  every  promise  that 
contractors  will  find  plenty  to  do  in  constructing  those 
projects  that  have  been  held  over. 

In  the  meantime,  however,  there  is  a  little  work 
being  picked  uj)  here  and  there.  Increasing  rents  will 
have  a  tendency  to  drive  ])eople  to  build  their  own 
houses.  Of  course,  the  centre  of  activity  for  some 
time  to  come  will  be  Halifax.  Here  the  alternative 
is  presented  of  handing  the  contract  for  rebuilding  to 
one  or  two  big  firms  or  distributing  it  among  a  num- 
ber of  smaller  contractors.  In  view  of  the  nature 
of  the  work  to  be  performed  the  latter  would  seem 
to  be  the  i)roper  course.  Would  it  not  be  well,  then, 
for  our  builders'  exchanges  to  get  together  and  see 
whether  s(Mne  scheme  cannot  be  worked  out  by  which 
they  can  help  Halifax  and  at  the  same  time  keep  their 
own   organizations   together? 


Fire  and  Load  Tests  of   Building   Golumns 

Fl  RIC  tests  of  building  columns,  being  jointly  con- 
ducted by  the  .\ssociated  I'^actory  Mutual  Fire 
Insurance  Companies,  the  National  Board  of 
F'ire  Underwriters,  and  the  Federal  Bureau  of 
Standards,  at  Underwriters'  Laboratories,  are  pro- 
gressing according  to  schedule,  two  columns  being  test- 
ed each  week.  The  work  of  testing  began  last  sum- 
mer, and  will  require  a  year  for  the  completion  of  the 
full  series  of  100  tests.  This  was  preceded  by  several 
years'  work  in  designing  and  erecting  the  testing  ap- 
paratus and  in  ])rei)aring  and  cox'ering  the  test  speci- 
mens by  the  dift'erent  methods  and  with  the  various 
materials  required  for  a  full  investigation.  In  the  Con- 
tract Record  of  .\ugust  15,  1917.  a  brief  outline  of  the 
test  equipment  was  presented.  The  paragraphs  that 
follow  embody  the  essential  features  of  the  apparatus. 
The  apparatus  used  in  the  tests  consists,  briefly,  of 
a  gas  furnace,  capableof  being  controlled  according  to 
a  specified  standard  temperature  curve,  reaching  a 
maxiniuni  of  2,300  degrees  Fahr.  (1,260  degrees  Cent.) 
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;il  llic  end  of  an  eight-hour  lest.  The  load  on  the  col- 
umns, while  being  subjected  to  fire  test,  is  supplied  by 
means  of  a  hydraulic  ram,  an  average,  load  of  100,000 
pounds  being  maintained  during  the  test,  this  being 
calculated  for  the  various  sections  according  to  accept- 
ed formulas  for  working  load. 

Thermo-Couples  Measure  Temperature 

The  temperature  of  the  column  furnace  is  measured 
by  means  of  platinum  and  base  metal  thermo-cou])les, 
supported  in  porcelain  tubes  at  two  elevations,  and 
that  of  the  columns  by  means  of  base  metal  thermo- 
couples attached  to  the  metal  of  the  column  at  four 
elevations  and  at  different  points  in  the  section.  The 
temperature  indications  are  read  with  a  potentiometer 
indicator  and  connections  are  also  made  to  an  auto- 
matic potentiometer  recorder,  so  that  graphic  records 
can  be  obtained,  if  desired,  of  the  indications  of  any  set 
of  couples. 

The  vertical  compression  and  expansion  of  the  col- 
umns, due  to  the  load  and  heat,  are  measured  over  a 
gauge  length  of  37  inches  in  the  upper  half  of  the 
column  by  means  of  wires  attached  to  the  column  at 


Effect  of  load  and  fire  on  building  columns. 

each  end  of  the  gauge  length,  the  other  ends  being 
weighted  and  passed  over  an  idler  at  a  point  outside  of 
the  furnace  and  as  far  from  the  column  as  room  condi- 
tions will  permit.  The  wires  are  protected  inside  and 
outside  of  the  furnace  by  suitable  insulating  and  pro- 
tecting tubes.  Readings  of  vertical  movement  are 
taken  at  intermediate  ])oints  on  the  wires  by  means  of 
miscroscopes  mounted  in  micrometer  slides,  the  true 
movement  at  the  column  being  calculated  from  the  dis- 
tance relations  of  the  microscopes  and  the  fixed  ciid  of 
the  wire,  with  reference  to  the  point  of  attachment  to 
the  column.  The  lateral  deflection  of  the  column  is 
measured  by  means  of  readings  on  scales  placed  per- 
pendicular to  and  parallel  with  the  wires. 

All  of  the  tests  are  af  fuU-sized'Columns  of  12  ft.  8 
in.  effective" length,  and  of  various  steel  sections,  which 


are  protected  by  concrete,  tile,  and  other  forms  of  fire- 
protective  coverings.  One  column  of  each  type  is 
tested  unprotected ;  also  several  concrete  columns  re- 
inforced according  to  methods  used  in  current  practice 
have  been  introduced. 

The  tests  are  continued  to  a  breakdown  of  the 
sample,  and  hence  no  inferences  as  to  the  com])arative 
merits  of  the  various  column  designs  and  column  cov- 
erings should  be  drawn  from  the  illustrations,  which 
show  simply  the  effect  of  load  and  fire  on  a  number  of 
sam])les  which  have  been  subjected  to  test.  The  time 
required  to  obtain  failure  varies  with  the  type  of  ma- 
terial and  thickness  of  covering,  the' periods  for  the  col- 
umns so  far  tested  ranging  from  seventeen  minutes  for 
the  unprotected  column  to  over  eight  hours  for  the 
heavier  types  of  protection. 

This  is  the  first  work  of  this  character  ever  under- 
taken employing  modern  forms  of  columns  and  meth- 
t)ds  of  protection,  and  it  is  expected  that  it  will  develop 
data  of  great  nterest  to  city  governments,  underwrit- 
ers, manufacturers,  architects,  and  engineers. 

Specifications  for  columns  and  column  coverings 
have  necessarily  been  made  ever  since  the  advent  of 
modern  fire-resistive  construction,  but  there  has  been 
little  or  no  experimental  data  as  a  basis  for  the  various 
requirements  promulgated,  which  in  point  of  amount 
of  protection  required  differ  by  more  than  lOO  ])er  cent, 
as  between  various  city  building  codes. 

It  is  also  thought  that  the  tests  will  give  much  in- 
formation on  the  general  fire-resistive  qualities  of  the 
covering  materials  employed.  Differences  in  point  of 
effectiveness  of  over  100  per  cent,  have  already  been 
found  as  between  concretes  made  from  different  aggre- 
gates, some  showing  up  unexpectedly  well  and  others 
indicating  decided  unsuitability  for  use  where  the  fire- 
resistixe  feature  is  a  point  of  imjiortance. 


C.S.  G.E.  Annual  Meeting 

Tl  il'^  feature  of  the  annual  meeting  of  the  Cana- 
dian Society  of  Civil  Engineers,  on  January  21- 
23,  at  Montreal,  will  be  the  unveiling  of  the 
honor  roll  of  the  members  who  have  gone  over- 
seas. The  honor  roll,  containing  over  800  names,  is 
placed  in  the  lobby  of  the  society's  building,  and  is 
framed  in  oak  panelling,  designed  by  members  of  the 
society.  The  Minister  of  Militia,  Ceneral  Mewburn, 
and  a  representative  of  the. American  Society  of  Civil 
Engineers  have  been  invited  to  take  part  in  the  cere- 
mony, which  will  take  place  on  January  22,  following 
the  amnial  address  of  the  retiring  i)resident,  Lieut. - 
Col.  J.  S.  Dennis. 

With  regard  to  the  ordinary  business,  the  mo.st  im- 
pt)rtant  item  will  be  the  di.scussion  of  the  report  of  the 
Committee  on  Society's  Affairs,  summarized  in  our 
issue  of  December  26.  This  includes  recommendations 
for  a  revision  of  the  by-laws,  changes  in  organization, 
and  a  propo.sal  to  alter  the  name  to  the  I'.ngineering 
Institute  of  Canada.  The  report  of  the  Committee  on 
Steel  13ridge  Specifications  will  also  be  presented. 

Mr.  F.  B.  Haanel,  chief  of  the  division  of  fuels  and 
fufel  testing.  Department  of  Mines,  Ottawa,  will  read 
a  paper  on  "Fuels,"  followed,  it  is  expected,  by  an  ad- 
dress by  Mr.  C.  A.  McGrath,  Fuel  Controller,  who  is 
a  member  of  the  Society.  Mr.  R.  A.  Ross  and  Mr.  A. 
Surveyer,  who  have  given  con.siderable  attention  to  this 
matter  as  members  of  the  Advisory  Council  for  Scien- 
tific Research,  will  take  part  in  the  discussion. 

On  the  night  of  January  21  a  dinner  will  be  held  at 
the  University  Clulb,  followed  by  a  smoking  concert  at 
the  society's  rooms. 
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Fine    School    Buildings    in    New    Brunswick 

Descriptions  of   Recently  Completed  Structures,  Typical  of  Modern 
Glass    of    Schools     Being     Erected     in     the     Eastern      Provinces 


Aberdeen  School,  Moncton,  N.  B. 

THl*;  Aberdeen  School  building  recently  erected 
in  Moncton  is  the  largest  structure  of  its  kind 
in  the  Maritime  Provinces.     It  contains  twenty 
class    rooms,    an    assembly   hall    seating    1,000, 
waiting  room,  armory,  shooting  gallery,  library,  play- 
rooms, and  girls'  and  boys'  sanitaries. 

The  building  is  of  concrete  and  stock  brick,  with 
Atlantic  terra  cotta  trimmings,  sills,  lintels,  archi- 
traves, cornices  and  columns.  The  terra  cotta  col- 
umns of  the  portico,  4  ft.  6  ins.  in  diameter,  are  an 
exceptionally  good  piece  of  work. 

The  interior  finish  throughout  is  of  Douglas  fir 
finished  with  P.  &  L.  Alcolac  and  two  coats  of  No. 
38  ])eservative  varnish,  the  doors  having  an  additional 


tion,  and  warm  air  is  forced  by  an  electrically-driven 
fan  throughout  the  building  for  ventilation.  There 
are  two  fire-box,  smokeless  boilers,  burning  natural 
gas.  In  a  30-day  test,  from  January  15  *to  February 
15,  with  the  thermometer  below  zero  for  19  days, 
the  building  was  very  comfortably  heated  at  an  aver- 
age cost  of  $6.70  per  day. 

The  cost  of  the  building  was  about  $104,000. 


The  King  George  School,  St.  John,  N.  B. 

THIS  new  building,  most  modern  in  its  planning 
and  equipment,  was  occupied  for  the  first  time, 
in  the  last  week  of  November.    It  contains  nine 
class  rooms,  27  ft.  x  32  ft.,  with  ceilings  12  ft. 
high,  and  an  assembly  hall,  Z7  ft.  x  66  ft.,  with  a  15 
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The  Aberdeen  School  at  Moncton,  N.  B.,  is  the  largest  school  buildins  in  the  Maritime  Provinces. 


(F.  Neil  Brodie,  Architect.) 


coat  of  varnish.  All  floors  are  of  selected  birch,  254 
ins.  wide. 

The  class  rooms  are  26  ft.  x  Z2  ft.,  with  12  ft.  ceil- 
ing. They  have  burlap  wainscoting  54  ins.  high,  and 
are  provided  with  slate  blackboards,  teachers'  cabi- 
nets, bulletin  boards  and  tack  boards. 

Each  floor  is  supplied  with  bubbler  drinking  foun- 
tains, and  2j4  in.  hose  reels  for  fire  protection. 

The  general  toilet  rooms  are  in  the  basement, 
while  two  additional  toilets  are  provided  on  the  third 
floor.  All  toilet  rooms  have  individual  porcelain 
water  closets. 

The  building  is  lighted  by  electricity  and  has  a 
Holtzer-Cabot  fire  alarm  system  with  break-glass 
stations  in  all  halls,  assembly  room,  basement  and 
furnace  room. 

The  heating  and  ventilating  system,  designed  by 
F.  M.  Hoadley,  engineer,  of  Montreal,  is  direct  radia- 


ft.  ceiling.  This  latter  room  is  situated  on  the  ground 
floor,  is  wired  for  electric  lighting  and  moving  pic- 
tures, and  can  be  utilized  apart  from  the  rest  of  the 
building  if  so  desired.  The  building  has  a  concrete 
foundation  and  stock  brick  walls  with  Sackville  red 
stone  trimmings. 

A  sloping  site  necessitated  the  construction  of  a 
retaining  wall,  at  some  points,  23  ft.  high,  and  to 
make  this  secure  against  the  jarring  of  passing  trains, 
it  was  strengthened  with  reinforced  concrete  but- 
tresses, placed  at  a  distance  of  15  ft.  along  its  entire 
length. 

In  the  basement  are  the  boys'  and  girls'  sanitaries, 
fitted  with  J.  L.  Mott  "Colonial"  porcelain  ranges  and 
urinals ;  boiler  room,  cadet  room,  and  play  room ;  all 
floors  being  finished  with  "Lapidolith."  Concrete 
walls  are  finished  with  "Cemcoat."  The  ground  floor 
contains  an  assembly  hall  and  four  class  rooms.     On 
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Elevation  of  King  George  school. 


F.  Nell  Brodie,  Architect. 


the   second   floor   arc   five   class   rooms   and   teachers' 
room,  with  adjoining  toilet. 

The  building  is  heated  throughout  by  a  two-pipe, 
gravity  system,  with  Dunham  traps  and  valves,  air 
separating  tank  and  receiver,  and  pump  for  return- 
ing the  condensation  to  boiler.  The  boiler  is  a  50  h.p. 
return  tubular,  with  Spencer  damper  regulator.     The 


Rothesay  Consolidated  School 

THIS    school    building    was    erected    about    two 
years  agp,  in  the  village  of  Rothesay,  10  miles 
from  St.  John,  N.B.,  at  a  cost  of  $29,000.     It 
is  built  of  concrete  and  stock  brick  with  sand- 
stone trimmings  and  metal  cornice. 

'I'he  walls  of  the  lavatories,  furnace  room,  coal 
room  and  corridors  in  basement  are  of  brick,  the  floors 
throughout  the  basement  being  concrete  with  cement 
finish.  The  ceilings  of  lavatories,  furnace  and  coal 
rooms  and  corridors  in  basement  are  finished  with 
cement  mortar.  Walls  and  other  ceilings  throughout 
the  building,  including  those  of  the  domestic  science 
and  manual  training  rooms  in  the  basement,  are  plas- 
tered in  three-coat  work. 

Floors  and  stairs  are  of  brick.  Interior  finish 
throughout  is  of  Douglas  fir,  and  all  corridors,  class 
rooins  and  wardrobes  are  wainscoted. 

The  building  contains  five  class  rooms,  teachers' 
room,  jjrincipal's  office  and  assembly  hall  on  ground 
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Floor  plan  of  the  King  George  school. 

class  rooms  have  wall  radiators  placed  beneath  the 
windows,  rooms  with  a  northern  exposure  having  an 
additional  radiator.  In  the  entrance  hall  are  four  large 
foot  warmers.  Each  floor  has  a  cleaning-up  closet  con- 
taining a  slop  sink  with  hot  and  Cold  water  supply 
run  from  a  small  jacket  heater  in  the  basement. 

All  class  rooms  have  burlap  wainscoting  54  inches 
high,  slate  blackboards  and  teachers'  cabinets,  and 
are  wired  for  electric  lighting.  The  building  has  a 
Holtzer-Cabot  fire  alarm  system  with  break-glass 
stations  in  halls,  basement  and  assembly  hall,  and  a 
complete  system  of  electric  bells.  The  total  cost  of 
the  building  was  about  $75,000. 


Floor  plan  of  the  Aberdeen  school. 


and  second  floors.  The  class  rooms  are  25  ft.  x  32 
ft.  with  a  teacher's  cabinet.  All  windows  are  fitted 
with  the  Chamberlain  weather  strips.  The  assembly 
hall,  a  well-lighted  and  well-ventilated  room,  36  ft.  x 
49  ft.,  is  situated  on  the  second  floor.  Drinking  foun- 
tains are  provided  on  each  floor. 

The  heating  system  is  two-pipe  steam,  with  wet  re- 
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Floor  plan  of  Rothesay  school. 

turn,  Kevvanee  l)oiler,  and  direct  wall  radiation, 
building^  is  lighted  by  electricity. 


The 


Beaconsfield  School,  Lancaster 

THIS  building  is  similar  in  plan  to  the  Rothesay 
School,  with  a  slight  difference  in  the  arrange- 
ment of  assembly  hall  and  class  rooms.     The 
latter  are  25  ft.  x  30  ft.  with  a  12  ft.  ceiling. 
The  heating  is  by  steam,  direct  radiation,  with  wall 
coils   under   the   windows.      Steam    is    supplied    by    a 
Kewanee  boiler. 

This  school  was  recently  opened.  The  cost  of  the 
building  is  about  $33,000. 

*        *        * 

The  designer  of  all  these  schools  was  Mr.  F.  Neil 
Brodie,  architect,  of  St.  John, 

The  general  contracts  and  contracts  for  various 
trades  on  these  buildings  were  carried  out  by  the  fol- 
lowing firms : 


Aberdeen  School 

General  contract,  the  I'aul  Lea  Co.,  of  Moncton, 
N.B. ;  blackboards,  Slatington  Blackboard  Co. ;  boil- 
ers and  radiators,  Taylor-Forbes  Co. ;  plumbing,  Ha- 
gen  &  Co.,  Amherst,  N.S. ;  desks  and  chairs,  Can- 
adian Office  &  School  Furniture  Co. ;  plaster,  Albert 
Mfg.  Co.,  Hillsborough,  N.B.;  plumbing  fixtures,  Jas. 
Robertson  Co.,  Ltd. ;  structural  iron,  Maritime  Bridge 


Floor  plan  of  Beaconsfield  school. 

Co.,  Ltd.,  New  Glasgow,  N.S. ;  terra  cotta,  Atlantic 
Terra  Cotta  Co.,  New  York;  varnish,  Pratt  &  Lam- 
bert, Buffalo,  N.Y. ;  ventilators  and  fan,  H.  !•".  Stur- 
tevant  Co.,  Montreal;  heating  engineer,  l'".  M.  Hoad- 
ley,  Montreal. 

King  George  School 

General  contractor,  B.  Mooney  &  Sons;  carpentry, 
Ernest  Green ;  heating  and  plumbing,  G.  &  E.  Rlake ; 
painting  and  glazing,  Jas.  H.  Pullen;  sheet  metal 
work,  Jas.  McDade ;  roofing,  Joseph  Cameron;  elec- 
tric wiring,  H.  Webb  &  Sons ;  desks  and  furniture,  S. 
Lordly. 


Elevation  of  Rothesay  Consolidated  school. 
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Rothesay  Consolidated  School 

General  contract,  Joseph  Henderson,  Rothesay ; 
mason  work,  Jas.  Sproul ;  sheet  metal  work,  J.  IC.  Wil- 
son, Ltd.;  iron  work,  James  I""leming;  electric  wir- 
ing, Hiram  Webb  &  Sons. 

Beaconsfield  School 

Mason  work,  Grant  &  Hornc;  carpentry,  J.  M.  Bel- 
yea;  sheet  metal  work,  J.  E.  Wil.son,  Ltd.;  painting 
and  glazing,  Wm.  E.  Demings ;  electric  wiring,  Frank 
E.  Jones. 


How  to  Avoid  Efflorescence  on  Face  Brick 

PI'iCJll.^liLY  one  of  the  things  most  annoying  t(T 
architects   and   owners   of  brick   buildings  con- 
structed in  recent  years  is  the  unsightly  appear- 
ance of  efflorescence  on  the  l^rick  every  spring, 
in  some  cases  completely  covering  the  upper  storeys. 

It  has  been  noticed  that  this  is  more  pronounced 
under  the  copings,  sills,  belt  courses,  etc.,  or  wherever 
a  part  of  the  building  has  been  subjected  to  a  greater 
wash  by  water.  This  indicates  that  the  mortar,  as  well 
as  the  brick,  is  absorbent,  causing  the  walls  to  become 
thoroughly  soaked  during  the  winter  months,  while 
the  warm  rays  of  the  sun  attract  the  moisture  to  the 
exterior,  bringing  with  it  the  lime,  magnesia,  and  alkali 
salts  contained  in  Ijoth  the  l)rick  and  the  cement  mor- 
tar. 

It  is  agreed  by  all  interested  in  brick  construction 
that  both  brick  and  cement  mortar  are  aljsorbent,  yet 


lillle  has  been  done  to  overcc)nie  this  objectionable, 
serious,  and  dangerous  ob.stacle.  Ilydrated  lime  will 
add  to  the  plasticity  of  the  mortar,  increase  the  density, 
and,  being  a  water  retainer,  will  add  crystallization 
when  used  in  places  where  it  is  difificult  to  apply  water 
at  frequent  intervals.  'Tests  have  repeatedly  shown 
that  slabs  containing  10  per  cent,  hydrated  lime,  wlien 
taken  out  of  the  water,  after  one  hour  will  contain  a 
larger  percentage  of  water  than  a  .similar  sample  of 
cement  and  sand,  yet  on  the  surface  the  lime  sample  is 
apparently  bone  dry. 

The  best-known  solution  of  the  above  problem, 
which  has  withstood  a  test  of  over  twcj  years,  having 
l>een  adoj)ted  in  the  construction  of  a  prominent  East- 
ern college,  is  impervious  cement  mortar  to  consist  of: 

One  part  ap])roved  portland  cement. 

Three  parts  sharp,  clean  sand,  showing  ni>t  oxer  35 
per  cent,  voids  by  water. 

Ten  per  cent,  of  weight  of  the  cement  of  hydrated 
lime  (sufficient  to  add  to  the  plasticity  of»the  mortar 
and  retain  enough  water  to  perfect  crystallization). 

Two  per  cent,  of  weiglit  of  the  cement.  Medusa 
paste  waterproofing.  Each  gallon  (eight  pounds)  to 
be  mixed  with  equal  parts  of  water,  later  adding  twen- 
ty more  gallons.  All  mortar  to  be  gauged  with  this 
solution. 

If  the  sand  is  damp,  a  one  to  fifteen  solution  should 
be  used  to  offset  the  moisture  already  in  the  sand. 

.All  exterior  brick  and  stone  work  to  the  depth  of 
12  inches  should  be  embedded  in  this  mortar. 

The  extra  cost  of  waterproofing  the  cement  mortar 
will  not  exceed  $1  per  M.  bricks. 


Terrace  Cottage  Type  of  Houses  for  Halifax 

Temporary  Housing  Being  Rapidly   Provided     Buildings  of  Eight 
Apartments    Each   with    Modern    Conveniences   at    Low   Rental 


THE  cut  reproduced  herewith  shows  the  type  of 
house  which  is  being  provided  by  the  Recon- 
struction Committee  at  Halifax  for  the  refugees 
in  that  city.  As  will  be  noted,  each  separate 
building  contains  eight  apartments — four  upstairs  and 
four  downstairs.  The  four  upstairs  apartments  are 
approached  from  the  street  by  two  entrances,  one 
stairway  leading  to  each  pair.  Every  house  has  a 
bath  room,  supplied  with  hot  and  cold  water,  and 
the  kitchen  is  provided  with  a  range  and  hot  water 
tank. 

The  reconstruction  committee  are  erecting  320  of 
these  houses  on  the  Exhibition  race  track.  There  will 
be  forty  buildings,  each  containing  eight  apartments, 
the  whole  accommodating  320  families  or  from  1,920 
to  2,240  persons. 

The  buildings  are  calculated  to  last  for  five  years 
without  renewal  of  material.  The  construction  is 
substantial  and  the  roof  and  exterior  walls  are  covered 
with  roofing  paper,  insulating  material  being  laid  be- 
tween the  floors  and  behind  the  interior  sheathing. 

The  houses  are  being  erected  in  six  rows  facing 
east  and  west  on  streets  forty  feet  wide,  the  water 
and  drain  pipes  leading  from  mains  laid  in  the  rear 
of  the  houses.  Fire  protection  is  given  by  hydrants 
fed  from  water  mains,  and  the  plumbing  is  installed 
in  accordance  with  standard  regulations. 

Work  on  these  buildings  was  started  on  Decembei 
21,  but  bad  weather  and  slow  delivery  of  materials 


held  o])erations  u])  considerably.  At  the  time  of  writ- 
ing, however  (January  7),  the  greatest  delay  was  over 
and  material  was  coming  at  the  rate  of  about  three 
carloads  per  day.  Another  difficulty  was  the  secur- 
ing of  sufficient  labor,  but  over  400  men  had  been 
obtained  and  very  rapid  progress  was  expected.  Seven 
of  the  buildings,  which  were  directly  undertaken  by 
the  Reconstruction  Committee,  had  been  boarded  up 
and  roofed  in,  and  of  these  five  were  completed  out- 
side except  for  the  door  and- windows.  One  apart- 
ment was  ready  for  occupation. 

While  the  Committee  has  the  lead  in  the  matter 
of  rapidity  of  work,  contractors  who  have  undertaken 
the  construction  of  teni])orary  houses,  are  making  good 
headway.  Bate,  McMahon  and  Company  have  start- 
ed work  on  the  erection  of  ten  buildings,  with  160 
apartments,  120  of  three  rooms  and  40  of  two  rooms. 
These  are  built  on  the  Military  Apartment  Houses 
design  and  will  be  excellent  salvage  as  they  can  "be 
used  by  the  military  for  barracks  after  their  need  as 
emergency  shelter  is  passed.  'I'hese  apartments  have 
hot  and  cold  water  in  each  room  from  a  central  boiler. 
The  total  capacity  is  from  400  to  600  ])ersons.  The 
rent  is  $7.50  per  month  for  a  three  room  apartment 
and  $5.00  for  a  two  room  apartment. 

Other  Types 

Then  on  the  South  Common  fronting  on  North 
Park  Street  there  are  what  arc  known  as  the  Silliker 
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Type  of  eight-apartment  temporary  dwelling  for  Halifax. 


Units;  the  Eastern  Investment  Company,  contractors. 
These  are  built  on  a  smaller  type  of  the  Reconstruc- 
tion Committee  design  at  the  Exhibition  race  track. 
There  will  be  twenty  buildings  here,  with  160  apart- 
ments or  houses,  each  house  having  four  rooms  and 
bathroom,  and  range,  boiler,  bath,  closet  and  sink, 
with  hot  and  cold  water.  The  total  capacity  is  from 
800  to  960  persons.     The  rent  is  $10  per  month. 

On  the  South  Common,  fronting  on  the  Bell  Road 
are  being  built  twenty-four  houses,  Falconer  and  Mac- 
donald  being  contractors.  These  are  of  the  same  design 
as  those  on  the  Exhibition  race  track.  Here  there  will 
be  192  apartments,  with  a  total  capacity  of  1,152  to 
1.344  persons.     The  rent  here  is  $12  per  month. 

The  total  capacity  of  all  these  houses  is  5,336  per- 
sons. They  are  furnished  as  comfortably  as  condi- 
tions ))ermit  and  the  only  qualification  for  tenancy  is 
that  ajiplicants  had  their  homes  rendered  uninhabit- 
able by  the  explosion. 


Montreals'  Filtration  Plant  Soon  Ready 

The  new  filtration  plant  of  the  city  of  Monitreal  will 
be  ready  for  operation  at  the  end  of  February.  The 
capacity  is  50,000,000  gallons  per  day,  and  as  the  high 
point  of  water  consumption  has  already  exceeded  this 
amount.  Controller  Cote  announces  'that  a  supplement- 
ary plant  will  have  to  be  constructed.  This  plant  was 
described  in  the  Contract  Record  of  January  26,  1916. 


Toronto  Electrical  Engineers 

The  Toronto  Section  of  the  American  Institute  of 
Electrical  Engineers,  at  its  meeting  on  January  18,  will 
have  a  paper  by  Maurice  J.  McHenry,  of  the  Canadian 
General  Electric  Company,  on  the  subject  of  "Commer- 
cial Applications  of  Synchronous  Motors." 

The  Toronto  Section  is  co-operating  with  the 
Cleveland  Section  in  holding  a  meeting  at  Clcxeland  on 
March  8. 
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Proper  Formulation  of  a  Building  Code 

Something  More  Than  Writing  Ordinances  or  Drawing  Up 
Specifications  —  Suggested  Classification  —  Fire  Regulations 


"B 


iL'II.I)IX(i  a  Iniilding  code  is  sumethiiii;  more 
than  \vritini>'  ordinances  or  dravvinj^'  up  spe- 
cifications. It  is  the  laying  of  the  foundation 
for  ))uilding  a  city  full  of  structures.  It  is 
the  setting  of  a  city's  standards  of  safety  and  security. 
It  is  an  index  of  the  intelligence  of  its  people,  and  may 
well  be  said  to  be  a  measure  of  their  comfort,  happi- 
ness, and  prosperity.  These  things  may  be  said  of  a 
liuilding  code  when  it  covers  all  the  phases  of  the  sub- 
ject." 

This  paragraph  from  a  paper  read  by  J.  A.  Fergu- 
son, secretary-engineer  of  the  Building  Code  Com- 
mittee of  the  city  of  Pittsburg,  before  the  American 
Association  for  the  Advancement  of  Science,  ex- 
presses the  necessity  of  more  widespread  study  in  the 
fiirmation  of  building  codes.  A  review  of  his  paper 
follows : 

A  properly  planned  l)uilding  law  will  cover  practi- 
cally every  phase  of  the  occupancy  and  construction  of 
all  the  structures  within  its  limits,  and  may  even  be 
found  properly  to  have  the  right  to  regulate  the  loca- 
tion of  the  various  types  of  buildings. 

While  taking  into  account  the  rights  and  freedom 
of  those  most  immediately  affected  by  its  positions, 
the  necessity  for  safety  regulations  as  well  as  safe 
construction,  the  rights  of  its  citizens  to  protection 
from  nuisance,  and  annoyance  of  disagreeable  en- 
croachment upon  their  privacy  and  property  rights, 
the  scope  of  a  real  building  code  should  conform  to 
the  following  definition: 

To  provide  regulations  for  and  control  over  the 
occupaiicy,  construction,  and  location  of  ibuildings  so 
as  to  safeguard  the  city  and  its  inhabitants  against 
disease  and  the  spread  of  disease,  immoral  conditions. 
loss  of  life,  limb,  and  property  from  unsafe  and  im- 
proper construction,  and  from  fire  and  the  spread  of 
fire  and  any  other  danger  or  hazard  thereto. 

The  fundamental  principle  upon  which  all  good  law 
should  be  based  should  be  safety  of  the  individual  in 
the  exercise  of  his  rights.  In  order  to  assure  proper 
working  of  the  building  law  the  principle  objective 
should  be  a  clear  statement  of  limitations  of  rights. 
Ihjwever,  when  it  is  necessary,  a  clear  statement,  not 
of  limitations  of  rights,  but  of  a  person's  rights  under 
the  code  to  do  certain  things  not  prohibited  by  the 
code,  will  operate  to  prevent  injustices  from  improper 
or  overzealous  interpretation  on  the  part  of  the  ad- 
ministrative force. 

The  legal  principles  involved,  then,  are  based  upon 
questions  of  public  and  private  safety,  and  the  safety 
points  involved  are  life,  limb,  health,  and  property. 
All  legal  rights  cease  when  these  have  been  safeguard- 
ed. Each  has  its  ramifications  and  each  its  limits,  for 
the  right  of  the  'builder  and  owner  to  individual  free- 
dom must  be  clearly  recognized  and  conserved  as  long 
as  it  does  not  infringe  upon  the  rights  of  others.  Thi'; 
last  must  be  clearly  kept  in  mind.  Too  often  building 
laws  are  one-sided  and  unjust,  due  to  a  mistaken  con- 
ception of  legal  rights,  for  it  must  be  remembered  that 
in    endeavoring    to    prevent    encroachment    Upon    the 


rights  of  individuals  the  rights  (jf  others  may  be  cur- 
tailed beyond  the  point  of  fairness. 

As  a  building  law  is  a  legal  document  all  the  way 
through,  strict  adherence  to  the  principles  of  law  are 
necessary.  However,  if  each  case  is  tested  out  upon 
its  merits  under  the  statement  of  principles  no  injus- 
tice will  be  done.  It  will  become  necessary  to  never 
fail  in  the  slightest  instance  to  a])i)ly  the  principles. 

Systematic  Outline 

Building  laws  of  the  past  have  not  been  ])lanned 
with  .systematic  management  of  the  matter  in  view.  In 
fact,  it  would  seem  as  if,  in  the  majority  of  cases,  the 
various  provisions  had  been  jotted  down  and  left  in 
the  document  in  just  the  casual  sequence  of  their  oc- 
currence to  one  whose  mind  was  not  framed  to  arrange 
and  classify  the  available  information.  This  very  com- 
mon defect  renders  much  uncertainty  to  the  use  of  the 
document.  Regulations  on  a  specific  subject  are  hard 
to  locate  and  are,  more  often  than  not,  conflicting  in 
their  nature.  Bibliographies  of  a  subject  have  often 
resulted  in  finding  many  conflicting  i)rovisions,  and 
also  have  shown  that  the  ])rovisions,  when  i)rought  to- 
gether, were  absurd  and  unenforceable,  while  if  sejjar- 
ated  their  absurdity  was  not  apparent. 

Thus  it  will  be  seen  that  a  building  code  is  in  as 
much  need  of  systematic  planning  and  arrangement  as 
any  other  business  or  scientific  work.  .So  much  of  the 
building  code  concerns  itself  with  scientific  matter  and 
engineering  of  materials  that  the  systematic  outline  of 
such  portions  of  it  is  indispensable  if  the  code  is  to  be 
correct  in  detail  and  readily  usable. 

Outline  of  Typical  Building  Law 

The  proper  outline  for  a  typical  building  law  will 
follow  the  outline  given  below : 

(A) — Administrative  Sections:  (a)  Organization 
of  administrative  force;  (b)  statement  of  general  legal 
powers  and  duties  of  administrative  force  and  outline 
of  methods  of  interpretation  and  enforcement. 

(B) — General  Building  Regulations:  (a)  Enforce- 
ment and  legal  instructions;  (b)  definitions  of  words 
and  terms ;  (c)  classifications  of  buildings  in  groups 
according  to  types  of  occupancy  with  respect  to  dan- 
ger or  menace  to  life,  limb,  or  property;  (d)  grading 
of  types  of  construction  into  groups  according  to  the 
resistance  to  hazards  afforded  by  the  materials  and 
their  arrangement;  (e)  requirements  for  minimum 
allowable  construction,  grades  for  each  class  of  occu- 
l)ancy,  based  upon  the  hazard  of  each;  (f)  safety  regu- 
lations containing  requirements  for  exits  in  the  form 
of  doors,  stairways,  tire  e.scapes.  and  other  means  of 
exit;  (g)  safety  regulations  containing  requirements 
for  fire  preventive  and  fire  fighting  apparatus;  (h) 
general  regulations  for  measures  to  pre\ent  the  spread 
of  fire. 

(C) — General  Engineering  Regulations:  la)  l^lan 
for  interpretation  and  enforcement  of  the  various  sec- 
tions;  (lb)  definitions  of  the  \arious  words  and  i)lans; 

(c)  floor  loads   for  each   kind  of  building  occupancv; 

(d)  regulations  for  quality  of  materials    to    provide 


January  16,  1918 


THE    CONTRACT    RECORD 


41 


safety  requirements  during-  erection  and  de- 
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strength  requirements  (this  should  be  in  the  form  of 
requirements  for  performance  and  results  to  be  ac- 
complished, and  not  specifications  or  prescribed  meth- 
ods or  processes  for  obtaining  results)  ;  (e)  regula- 
tions for  quality  of  materials  as  required  for  fire  re- 
sistance (this  regulation  should  be  in  the  nature  of  a 
standard  for  performance  accomplished  by  lire  test 
s])ecification,  and  be  administered  as  above  for 
strength,  and  consist  of  a  set  of  physical  test  stan- 
dards for  each  of  the  necessary  grades). 

(D) — Special  Engineering  Regulations:  (a)  Special 
ordinance  regulating  steel  construction ;  (b)  special 
ordinance  regulating  reinforced  concrete  construction  ; 
(c)  special  regulations  for  various  building  materials 
and  forms  of  building  construction  which  must  be 
regulated  in  detail. 

(E) — Special  Building  Regulations:  (a)  Regula- 
tions for  classifications  of  buildings  which  are  peculiar- 
ly hazardous,  such  as  the  congested  factory,  store, 
theatre,  and  assembly  buildings  of  various  kinds,  and 
buildings  in  which  the  fire  hazard  is  heavy  or  easily  set 
off,  as  well  as  those  in  which  are  materials  which  are 
explosive  or  become  so  upon  being  mixed;  (b)  special 
regulations  co\-ering  safety  of  handling  of  explosive  or 
highly  inflammable  materials ;  (c)  special  regulations 
coverin 
molition  of  buildings. 

(F) — Regulation  for  Fire  Zones:  (a)  Descriptions 
of  areas  of  fire  zcmcs.  I.  High  \-alue  district,  contain- 
ing highly  valued  l)uildings,  closely  crowded  together. 
II.  Moderate  \'alue  district,  containing  buildings  of 
moderate  value,  spread  fart^her  apart  relatively.  III. 
Low  value  district — Residence  districts  and  all  remain- 
ing area  within  the  city  limits  not  included  within  I. 
and  II.  (b)  Regulations  for  minimum  allowable  fire 
resistive  construction  which  should  be  permitted  in 
each  of  the  above  districts. 

(G) — Fire  Prevention  and  Preventive  Apparatus. 

(H) — Fire  Fighting  Regulations  and  Apparatus. 

(I) — Plumbing  Regulations. 

(J) — Electric  Wiring  Regulations. 

(K)— Health  Regulations. 

(L) — Elevator  Regulations. 

(M) — Regulations  for  Zones  for  Business,  Manu- 
facturing, Mercantile,  Residence,  and  Other  Building 
Occupancies. 

These  regulations  should  take  into  account  the  in- 
convenience to  per.sons  and  loss  of  property  values 
occasioned  by  those  who  build  or.  occupy  buildings  in 
an  especially  obnoxious  and  dissimilar  manner  from 
all  other  buildings  in  the  neighborhood  and  zone,  regu- 
late and  guard  zones  against  encroachments,  for  each 
of  the  principle  classes  of  buildings. 

(N) — Creations  of  Appeals  Board:  (a)  Creating 
board  and  describing  personnel;  (b)  describing  powers 
and  duties  of  board;  (c)  providing  rules  and  regula- 
tions under  which  iboard  must  act  and  work ;  (d)  regu- 
late the  work  of  the  board  of  standards'in  such  a  man- 
ner that  they  will  approve  or  disapprove  of  materials 
and  forms  of  construction  under  the  standards  provid- 
ed in  the  building  law,  and  the  board  of  appeals  hear 
and  decide  appeals  from  the  administrative  officers 
when  they  feel  thev  have  been  wronged  by  the  decision 
of  administrative  officers. 

Classification  of  Buildings 

It  is  the  i)urpose  of  this  pajjcr  to  deal  in  detail  with 


only  those  portions  of  the  building  law  which  are  gen- 
erally thought  of  as  having  a  scientific  application. 

Referring  to  the  classification  of  buildings,  the  fol- 
lowing classification  of  buildings  according  to  equiva- 
lent hazard  of  life  and  limb  has  been  arranged  in  two 
groups : 

I.  Those  buildings  in  which  the  danger  or  hazard 
from  fire  is  high  and  very  much  alike  and  in  which  the 
dangers  from  the  number  of  occupants  or  the  chances 
they  have  to  escape  are  not  high. 

II.  Those  buildings  in  which  the  dangers  from  the 
number  of  occupants  are  relatively  much  higher  than 
those  arising  from  the  fire  hazard  and  in  which  the 
occupancy  hazard  is  high  while  the  fire  hazard  is  apt  to 
be  low.. 

Thus  the  above  two  main  divisions  work  into  each 
other's  hands,  and  by  so  doing  simplify  the  situation 
by  reducing  the  physical  difficulty  of  providing  proper 
means  of  safety.  This  is  accomplished  because  it  is 
n(3t  necessary  to  provide  concurrently  the  following, 
except  in  a  very  few  cases  where  by  the  nature  of  the 
occupancy  it  cannot  be  helped,  for  as  a  rule  high  fire 
hazard  usually  occurs  in  buildings  with  relative  low 
number  of  occupants : 

I.  Exit  facilities  to  empty  the  building  of  its  occu- 
pants quickly  and  safel}'. 

II.  Fire  protection  to  fit  the  infiammal)ility  of  tiic 
contents  of  the  building  and  prevent  loss  of  life  and 
property  by  fire  and  the  spread  of  fire. 

General  Plan  of  Classification 

Following  is  the  general  plan  for  classification  of 
buildings  worked  out  to  fit' conditions  I.  and  II.: 

Class  1 — Buildings  of  a  public  character:  All  build- 
ings designed  or  occupied  in  whole  or  in  part  for  the 
use  of  the  general  public,  either  for  the  purpose  of 
state  or  public  assemblage. 

Class  2 — Buildings  for  the  purpose  of  public  educa- 
tion and  culture :  All  buildings  designed  or  occupied 
in  whole  or  in  part  for  the  purpose  of  education,  art,  or 
culture. 

Class  3 — Buildings  for  the  purpose  of  public  assem- 
blage :  All  buildings  designed  or  occupied  for  the  pur- 
pose of  amusement,  entertainment,  social  intercourse, 
or  worship. 

Class  4 — Buildings  of  a  semi-public  nature:  .All 
Ijuildings  to  which  the  public  has  access,  and  which  are 
designed  or  occupied  for  the  service  of  the  general  pub- 
lic. 

Class  5— Mercantile  buildings :  All  buildings  or 
parts  of  buildings  designed  or  used  for  the  sale  of 
merchandise,  objects  of  utility  and  supplies. 

Class  6 — Industrial  buildings  :  All  buildings  or  parts 
of  buildings  designed  or  occupied  for  the  manufacture, 
use,  or  storage  of  merchandise,  objects  of  utility  and 
supplies. 

Class  7— Garages:  Buildings  or  parts  of  buildings 
designed  or  occupied  for  the  storage,  repair,  or  hous- 
ing of  automobiles  when  containing  volatile  or  highly 
inflammable  fuel. 

Class  8 — Residence  buildings:  All  buildings  or 
parts  of  buildings  designed  or  occupied  for  family  resi- 
dence purposes. 

Class  9 — Buildings  for  housing  of  animals:  All 
buildings  or  parts  of  buildings  designed  or  occupied 
for  the  shelter,  stabling,  or  housing  of  animals. 

Class  10 — Miscellaneous  buildings:  It  will  be  noted 
that  the  above  classification  has  not  as  yet  accounted 
for  the  variation  in  the  inflammability  of  the  contents 
or  number  of  occupants  in  l)uildings  of  the  same  classi- 
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hcation.     This   is   lo   be  dune   by   again   appropriately 
subdividing  each  class. 

Fire  Hazard 

This  subdividing  should  be  done  in  the  case  of  the 
No.  1  or  occupancy  group  into  those  buildings  which 
have  a  relatively  large  or  small  number  of  occupants 
and  those  in  which  the  distribution  of  occupants  may 
become  hazardous,  as  when  they  sleep  on  the  premises 
or  have  a  tendency  to  become  panic-stricken  or  in 
which  occupants  are  forcibly  detained. 

In  the  case  of  No.  2,  by  sub-classifying  according 
to  the  relatively  high  or  low  inflammability  of  con- 
tents this  would  indicate  the  following  typical  sub- 
classification  of  each  of  the  foregoing  classes:  (a) 
When  contents  have  high  tiamability ;  (b)  when  con- 
tents have  moderate  flamability;  (c)  when  contents 
have  low  flamabihty ;  (d)  when  contents  have  very  lit- 
tle flamability. 

Again,  each  of  the  above  will  subdivide  accordingly 
as  the  fires  are  flash  fires  or  long  fires,  hot  fires,  or  rela- 
tively cooler  fires.  This  separation  must  be  studied  out 
for  each  municipality  according  to  its  individual  needs 
and  rapidity  of  growth,  and  is  too  intricate  a  subject 
for  detail  treatment  in  a  short  paper. 

In  order  to  provide  appropriate  structures  which 
will  idequately  provide  for  the  above  contingencies 
the  re>;ulations  naturally  divide  themselves  into  the 
two  groups  mentioned  before:  I.  Exit  facilities.  II. 
Fire  prevention  and  resistance. 

Exit  Facilities  and  Fire  Prevention 

A  description  of  the  general  principles  underlying 
each  follows: 

I.  Exit  facihties  may  be  provided  with  little  trouble 
by  remembering  that  it  is  wrong  to  have  less  than  two 
means  of  egress ;  that  the  width  of  exits  should  be  in 
proportion  to  the  number  of  occupants,  and  so  located 
and  arranged  that  exit  will  be  direct  and  sure.  In 
order  to  make  exit  safe  in  buildings  of  high  llamma- 
bility  the  enclosures  around  the  stairways  should  be 
made  fire-resistive  in  proportion  to  the  fire  hazard. 

II.  The  subject  of  fire  protection  and  fire  resist- 
ance, which  until  very  recent  times  was  not  thought  to 
be  a  legitimate  field  for  engineers,  is  now  known  to  be 
one  of  the  most  intricate  problems  science  has  had  to 
solve.  We  are  only  just  beginning  to  grasp  the  pro- 
blem. 

This  subject  is  to  be  studied  from  two  angles — one 
being  the  degree  of  fire  to  be  resisted,  and  the  other 
the  design  of  fire-resistive  materials. 

Classification  of  Fire  Hazards  and  Resistances 

.'\fter  much  study  and  discussion,  a  joint  committee 
of  a  number  of  learned  societies  have  tentatively  de- 
cided upon  standard  fire  classification  for  fire  Ijazards 
by  rating  some  twelve  hundred  difTerent  occupancies 
into  groups  relatively  to  each  other.  These  have  ap- 
peared to  the  writer  to  come  in  three  classes :  "A," 
high  flammability ;  "B."  moderate  flammability ;  "C," 
low  flammability. 

The  same  learned  societies  have  accordingly  classi- 
fied three  degrees  of  fire  resistance.  The  fire-resistive 
materials  are  to  be  classified  by  test.  The  class  to  which 
the  material  belongs  will  be  determined  by  a  time  tem- 
perature test.  The  National  Fire  Protection  Association 
has  defined  three  grades  of  fire  protection  as:  (l)  Four- 
hour  protection  ;  (2)  two-hour  protection  ;  (3)  one-hour 
protection. 

The  writer  docs  not  agree  at  all  with  the  last  two 
of  these,   for  many   reasons,  both   from   the   physical 


standpoint  and.  that  of  general  advisability.  In  his 
work  the  author  has,  with  good  reason,  classified  the 
grades  of  fire-resistive  construction  as  follows:  (1) 
Four-hour  fire  protecti(jn ;  (2)  three-hour  fire  protec- 
tion; (3)  two-hour  fire  ]>rotection. 

Fire-Resistive  Construction 
Next  in  order  comes  the  classification  of  buildings 
with  respect  to  tyj^es  of  construction  of  e(|ui\alent  re- 
sistance to  the  danger  or  hazard.  This  classification 
or  grading  of  construction  should  provide  for  the  essen- 
tial portions  of  the  building,  such  as  structural  frame, 
enclosure  of  building,  enclosure  of  vertical  openings 
through  floors,  such  as  enclosed  fire  exit  stairways, 
shaftways  for  elevators,  etc.  The  proper  grading  for 
fire-resistive  buildings  only  is  here  given,  in  which  all 
parts  resisting  stresses  and  carrying  loads  are  pro- 
tected from  the  efifects  of  fire  by  insulating  materials 
capable  of  passing  the  fire  test  required.  The  first  four 
grades  are  given  by  the  table : 

Structural 
Frame. 


Grade 

"A"  .  . 

.     4-hour 

Grade 

"B"  .. 

3-h(jur 

Grade 

"C"  . . 

2-hour 

Grade 

'D"  . . 

Incom 

Stairs,  shafts, 
and  openings. 

4-hour 

3-hour 

2-hour 


Roof. 
3-hour 
2-hour 
2-honr 
Incombuslil)le  materials  unprotected 
by  fire-resistive  materials. 

following  classifications  come   next   in   order, 
howe\er,  not  classed  as  fire-resistive  construc- 


The 
but  are 
tion : 

Grade  "E" — Slow-burning  or  wood  frame  construc- 
tion of  heavy  or  mill  type. 

Grade  "F" — Masonry  enclosing  walls  with  (jrdinai  y 
wood  joisted  construction  and  frame. 

Grade  "G" — W'ood  frame  construction,  with  \  eiiecr 
of  masonry  to  protect  from  weather. 

Grade  "H" — Wood  frame  construction. 

Formulation  of  Code  Is  a  Science 

The  building  of  a  building  code  is  deserving  of 
being  called  a  science.  Enough  scientific  subjects 
come  under  its  provisions  to  occupy  a  corps  of  build- 
ing experts,  engineers,  and  scientists  for  many  years  to 
come.  It  is  capable  of  being — and  to  be  properly  plan- 
ned should  be — subjected  to  a  very  scientific  analysis. 
Complete  analysis  would  disclose  the  fact  ihat  the 
foregoing  article  has  only  scratched  the  surface — -has 
only  indicated  the  princiijle  matters,  without  stating, 
explaining,  or  reasoning  out  any  of  the  vital  detail.  So 
far  as  the  classification  of  the  principles  of  building 
law  and  reasoning  in 'a  constructive  manner  to  produce 
a  logical  result  is  concerned,  the  writer  finds  little  has 
been  heretofore  done,  ^^'hat  is  needed  is  more  wide- 
spread study  of  a  constructive  plan  for  a  proper  build- 
ing law. 


Substitute  for  Sheet  Steel 

In  England  a  substitute  for  sheet  steel  for  various 
purposes  has  been  found  in  an  asbestos-cement  com- 
position. Ground  asbestos  is  mixed  in  the  proportion 
of  one  to  six  with  Portland  cement  and  worked  into  a 
paste  with  water.  .\  machine  something  on  the  order 
of  those  used  in  making  paper  forms  it  into  sheets, 
which  are  trimmed  to  size  and,  if  desired,  corrugated 
for  roofing  purposes.  .After  seasoning  the  material  is 
ready  for  use.  It  is  durable,  resistant  to  climatic  con- 
ditions, particularly  acids  in  the  atmosphere,  fireproof, 
and  also  a  non-conductor  of  heat. 
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Production  and  Consumption 
of  Building  Materials 


A  REPORT  just  issued  by  (the  Department  of 
Mines  for  the  calendar  year  1916  contains  a 
(|uantity  of  information  of  interest  to  the 
building-  trade.  The  materials  included  are 
cement,  clay  products  of  various  kinds,  such  as  brick, 
sewer  pipe  and  tile,  pottery,  etc.,  lime,  sand-lime  brick, 
sand  and  gravel,  slate,  and  stone  for  building  and  other 
purposes,  including  granite,  marljle,  limestone,  sand- 
stone, etc.  A  summary  of  the  production  of  these  vari- 
ous materials  during  the  years  1912  to  1916  is  shown 
in  Table  1.  It  will  be  noted  that  there  was  an  increase 
in  volume  in  1913  and  decreases  for  1914,  1915,  and 
1916,  the  drop  in  1916,  however,  amounting-  to  only  2.5 
per  cent.,  as  compared  with  the  previous  year. 

TABLE   I. 


1912 

1913 

1914 

1915 

1916 

Cement 

S     9.016.556 
10,575.869 
1,844,849 
1.020,386 
1,512.099 
8.939 
4,726.171 

%   11,019,418 
9,504,314 
1.609,398 
906.665 
2,258,874 
6,444 
5,504,639 

$     9,187.924 
6.871.957 
I., 160. 628 
609.515 
2,505.310 
4.837 
5.469.056 

$6,977,024 
3,914,488 
1,015,702 
141.742 
1.624.767 
2.039 
4,244,997 

S6, .547, 728 
4.120.805 
1.091,463 
126,235 
1,838,320 
6,223 
3,736,412 

Lime 

Sand-lime  brick 

Sand  and  gravel 

Slate 

Stone.. 

Total 

28.794,869 

30,809,752 

26,009.227 

17,920,759 

17,467.186 

Cement 

The  total  quantity  of  cement  manufactured  in  1916, 
according  to  returns  received  from  th6  manufacturers. 
was  4,753,033  barrels  of  350  pounds  net  each  (831,781 
tons),  as  compared  with  5,153,763  barrels  (901,909 
tons),  made  in  1915,  a  decrease  of  400,730  barrels 
70,128  tons),  or  nearly  7.8  per  cent.  The  sales  during 
this  year  exceeded  the  output,  and  the  quantity  held 
in  stock  at  the  end  of  the  year  showed  a  decrease  of 
618,086  barrels,  as  compared  with  1915.  The  average 
price  per  barrel  at  the  mills  for  all  plants,  with  the  ex- 
ception of  those  in  Manitoba,  had  been  steadily  falling 
up  till  1916.  being  $1.22  in  that  vear,  as  against  S1.23 
in  1915.  $1.28  in  1914.  $1.27  in  1913,  ^1.27^  in  i912. 
and  $1.34  in  1911. 

In  Table  II.  is  shown  the  annual  consumption  of 
Portland  cement,  both  Canadian  and  imported,  for  the 
years  1901  to  1916.  It  will  be  noted  that  the  imports 
have  decreased  fairlv  regularly,  except  in  the  years 
1910,  1911,  and  1912,  from  64  per  cent,  in  1901  to  0.4 
per  cent,  in  1916. 

Ontario  continues  as  the  most  iniiportant  cement- 
producing  province  in  Canada,  having  sixteen  com- 
pleted plants,  with  a  total  daily  capacity  of  19,850  bar- 
rels, at  the  end  of  1916.  Quebec  comes  next,  with  three 
cement  mills,  having  a  total  daily  capacity  of  16,600, 
according  to  the  figures  then  compiled.  The  total  pro- 
duction in  the  Dominion  during  1916  was  derived  from 
fifteen  plants.  Fourteen  other  plants  were  idle 
throughout  the  year,  one  of  them,  however,  making 
shipments  from  .sitock.  The  total  daily  capacity  of 
these  twenty-nine  plants  is  53,415  barrels. 

Clay  and  Clay  Products 

The  clay  products  made  in  Canada  comprise  l)rick 
of  various  kinds,  fireproofing  blocks,  sewer  pipe  and 
drain  tile.  i)ottery  and  sanitary  ware,  the  last  two  jird- 
ducts  chiefly  from  imported  clays. 

The  total  value  of  the  clay  products  sold  or  mar- 


keted in  1916  was  $4,120,805,  as  compared  with  $3,914,- 
488  in  1915,  $6,871,957  in  1914,  $9,504,314  in  1913.  and 
$10,575,869  in  1912.  The  production  in  1916  showed  a 
slight  increase  over  1915— $206,317,  or  ^.3  per  cent.  It 
was  but  little  over  one-third  the  maximum  production 
reached  in  1912. 

For  a  few  years  previous  to  1913  the  annual  produc- 
tion of  clay  products  increased  very  ra.pidlv.  having 
more  than  doubled  in  that  period.  In  1913.' however, 
the  financial  stringency  afl:'ected  building  operations  to 
such  an  extent  as  to  greatly  reduce  the  demand  for 
building  brick.  There  was  actually  a  considerable  in- 
crease in  the  quantity  of  common  and  pressed  building 
brick  manufactured  during  the  year,  but  a  large  falling 
off  in  sales,  .so  that  large  stocks  of  brick  must  have  re- 
mained in  manufacturers'  hands  at  the  close  of  the 
year.  In  1914,  and  again  in  1915,  there  was  a  large 
falling  ofif  both  in  quantities  of  brick  made  and  hi 
quantities  sold.  Sales  in  1915  exceeded  actual  output, 
stocks  having  been  depleted  considerably  to  supply  the 
demand.  All  classes  of  clay  products  showed  a  falling 
oflf  in  production,  with  the  exception  of  firebrick,  pot- 
tery, and  kaolin.  During  1916,  however,  the  total  quan- 
titv  sold  was  about  the  .same  as  that  manufactured, 
while  stocks  of  common  and  pressed  brick  held  on  hand 
at  the  close  of  the  year  fell  to  slightly  over  100.000.  and 
all  classes  of  clay  products  showed  increased  sales. 

Of  the  total  value  of  the  sales  in  1916.  building  and 
paving  brick,  including  fireproofing.  contributed  $2.- 
732.000.  or  about  66.3  per  cent.,  as  against  $2,571,153, 
or  about  65.6  per  cent,  of  the  totaj  in  1915.  Sewer  pipe 
and  tile  production  in  1916  were*  valued  at  $1,075,674. 
or  26.1  per  cent,  of  the  total,  as  against  $1,154,742  or 
29.5  per  cent,  of  the  total  in  1915. 

The  average  price  of  common  building  brick  for  the 
whole  of  Canada  in  1916  was  $7.71  per  M..  as  compared 
with  $7.48  per  M.  in  1915.  $7.99  in  1914.  $8.85  in  1913 
$9.11  in  1912,  $8.37  in  1911,  and  $8.13  in  1910.  The 
average  prices  of  pressed,  or  front,  brick  for  the  same 
years  were  respectively  $10.95,  $9.89,  $11.91  $12  40 
$12.86,  $12.53.  and  $11.89,  thus  showiing  a  general  in- 

TABLE  II.-CONSUMPTION  OF  CEMENT  IN  CANADA. 


Calendar  Year, 

Canadian. 

Imported. 

Total. 

BarreLs 

Per  cent. 

Barrels. 

Per  cent. 

Barrels. 

I90I 

1902 

317.066 
.594.. 594 
627,741 
910.358 
1,346.548 
2,119,764 
2,436,093 
-'.665.289 
4,067.709 
4,753,975 
5,692,915 
7,132,732 
S . 658 , 80S 
7,172,480 
5,681.032 
5.369,560 

36 

52 

45 

54 

59 

76 

78 

85 

97 

93 

90 

83.3 

97.1 

9,^  ■  7 

99-5 

99-6 

555,900 
544,954 

773,678 
784,630 
918,701 
665 , S45 
672,6,!0 
469.019 
142.194 
349.310 
661.916 
.1.434.413 
254.093 
9S.U22 
28. 190 
20 .  596 

64 

48 

55 

46 

41 

24 

22 

15 
3 
7 

10 

16.7 
2  9 
1    3 
0-5 
0  4 

872,966 

1903 

1.139.548 

1904 

1,401,419 

1905 ...      . 

1,694.988 

1906. : 

1907. 

2.265.249 
2 . 785 . 609 

1908 

1909 

3,108,723 
3, 134. .1.58 

1910 

4,209.903 

I9I1 

1912 

5,103,2,85 
6,354,831 

1913 

.8,567.145 

1914 

1915.    ... 

8,912,898 
7. 270.. 502 

1916 

5 . 709 . 222 
5.390,156 

crease  in  the  cost  of  building  brick  until  1912,  fallino- 
otT  agam  in  1913,  1914,  1915,  with  a  higher  price  rulin- 
again  in  1916,  though  still  less  than  aiiv  previous  yeaT 
with  the  exception  of  1915,  These  'figures- are  the 
values  at  the  kilns,  and,  not  including-  the'cost  of  deliv- 
ery, do  not  represent  the  actual  price  to  the  consumer 

(Jntario  is  by  far  the  largest  producer  of  clay  pro- 
ducts, havmg  contributed  in  1916  over  52  per  cent  of 
the  total  values  marketed  during  the  vear  as  aoainst 
nearly  .^8  per  cent,  of  the  total  values  marketed  diirin'"- 
19L-).  Quebec  contributed  24.1  per  cent,  in  Vnb  -it 
against  23.5  per  cent,  in  1915;  Alberta  5.5  per  cent    in 
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I'JK),  as  compared  with  2.9  per  cent,  in  1915;  Manitoba 
2.5  per  cent,  in  1916,  as  ayain.st  2.4  per  cent,  in  1915; 
and  Hritish  Columbia  7.1  per  cent,  in  1916,  as  compared 
vvitli  5.8  per  cent,  in  the  previous  year.  Nova  Scotia 
contributed  5.8  per  cent.,  as  against  5.7  per  cent,  in 
1915. 

The  total  value  of  the  imports  in  1916  was  $4,554,- 
167,  and,  after  deducting  a  small  export,  a  total  ap- 
proximate consumption  of  clay  products  valued  at 
$8,594,8ijO  is  shown,  of  which  48  per  cent,  was  of  do- 
mestic production.  Fur  the  .seven  years  previous  the 
consum|)tion  was  as  follows:  1915,  $6,867,381.  of  vvhicli 
57  per  cent,  was  of  domestic  production  ;  1914,  $11,291,- 
024,  of  which  about  61  per  cent,  was  of  domestic  pro- 
duction ;  1913,  $16,212,733,  of  which  58.6  per  cent,  was 
of  domestic  production;  1912.  $17,149,659;  1911,  $13,- 
516,477;  1910,  $11,958,591 ;  1909,  $9,696,324,  of  which  70 
per  cent,  was  of  domestic  production. 

In  the  case  of  buildinpf  l^rick  the  imjiorts  are  small 
compared  with  the  home  production,  amounting  to  not 
much  more  than  5  per  cent,  of  the  latter. 

Clay  Paving  Brick 

This  lirick  is  made  chicH}'  at  West  Toronto,  Out., 
from  shale  obtained  from  the  banks  of  the  Humber 
River,  although  during  the  past  few  years  there  has 
been  a  ])roduction  reported  from  Clayliurn,  B.C.  The 
im])orts.  h(nvever,  during  the  past  five  years  have  con- 
sidera])ly  exceeded  the  domesitic  production. 

Fireclay  and  Fireclay  Products 

The  total  value  of  the  sales  of  firecla}",  firelirick,  and 
fireclay  products  in  1916  was  $234,562.  as  compared 
with  a  valuation  of  $110,693  in  1915.  There  was,  in 
addition,  in  1916,  a  production  of  fireclay  products 
valued  at  $22,484  reported  as  being  made  from  import- 
ed clays.  The  production  in  1916  included  fireclay,  or 
refractorv  clay  sold  as  such,  9,206  tons,  valued  at 
$30,767;  firebrick,  5.688,511,  valued  at  $147,757,  or  an 
average  of  $25.97  per  thousand;  and  other  fireclay  pro- 
ducts valued  at  $56,038.  The  production  in  1915  in- 
cluded fireclay  and  refractory  clay  sold  as  such,  2,328 
tons,  valued  at  $12,065;  firebrick.  2,895,640.  valued  at 
$68,700.  or  an  average  of  $23.73  per  thousand ;  and 
other  fireclay  products  valued  at  $29,928. 

Sewer  Pipe  and  Drain  Tile 

The  total  value  of  the  production  of  sewer  pipe  in 
1916  was  $716,287,  as  compared  with  a  value  of  $799.- 
446  in  1915,  $1,104,499  in  1914,  and  $1,035,906  in  1913. 
About  45  per  cent,  of  the  production  in  1916  was  made 
in  Ontario.  The  1916  imports  of  drain  pipe  and  sewer 
pipe  were  valued  at  $40,233  and  the  1915  imports  at 
$41,801. 

The  total  sales  of  drain  tile  in  Canada  in  1916  were 
valued  at  $359,387.  as  compared  with  sales  of  $355,296 
in  1915  and  $366,340  in  1914.  The  greater  part  of  this 
production  is  in  Ontario,  the  sales  in  this  province,  as 
reported  by  the  producers,  l^eing  20,205.837.  valued  at 
$343,677,  as  against  18,812,712,  valued  at  $341,467  in 
1915. 

Lime 

The  production  of  lime,  which  in  1916  amoimted  to 
5,493,250  bushels  (equivalent  to  about  192,264  tons), 
valued  at  $1,091,463.  or  an  average  of  20  cents  per 
bushel,  or  $5.75  per  ton.  .shows  an  increase  of  446,006 
bushels,  or  8.8  per  cent,  over  the  1915  production,  of 
5.047,244  bushels_ (equivalent  to  about  176,654  tons). 
valued  at  $1,015,702,  also  an  average  of  20  cents  per 
bushel. 

In     1914    the    production    was    7,028,582    bushels 


(equivalent  to  about  246,000  tons;,  valued  at  $1,360,- 
628,  an  average  of  19  cents  per  bushel,  or  $5.53  per  ton. 
The  Province  of  (Jntario  is  the  princi])al  lime-pro- 
ducing province,  having  in  recent  years  contriliuted 
from  .50  to  42  per  cent,  of  the  total  output,  in  1916  the 
(.•c]ntril)uti(in  was  37  per  cent,  of  the  total  ])r<jduciiiin. 

Sand-lime  Brick 
Sales  in   1916  were  made  very  largely  from  stock, 
since  the  total  number  of  brick  made  during  the  year 
was  reported  as  only   13,884,400,   while   stocks  at   the 
end  of  tlie  year  amounted  to  5,178,175. 

Sand  and  Gravel 

The  production  of  sand  and  gravel  in  Canada  dur- 
ing 1916  was  8,1.56,207  tons,  valued  at  $1.838..320,  show- 
ing an  increase  in  quantity  of  1.710,4'X)  tons,  or  26.5  per 
cent.,  and  an  increase  in  value  (jf  $213,553,  or  13.1  ])er 
cent.,  as  compared  with  the  production  reported  for 
1915.  The  value  of  the  production  for  the  vears  1912, 
1913,  1914,  and  1915  is  re.spcctivelv  as  follovvs :  $1,512.- 
099,  $2,258,874,  $2,505,310,  $1,624,767. 

'ilie  1916  production  included:  Huilding  sand  and 
sand  for  concrete  and  road  building,  etc.,  1,379,319  tons, 
valued  at  $475,811;  gravel  and  crushed  gravel.  553.125 
tons,  valued  at  $162.2.50;  sand  and  gravel.  1.505.775 
tons,  valued  at  $605,280;  railway  balla.'^t,  4,5.59,689  tons, 
valued  at  $521,189;  moulding  sand,  19,251  tons,  valued 
at  $16,726;  and  other  sands  (mostlv  engine  sands), 
139,051  tons,  valued  at  $57,064. 

Slate 

There  is  a  small  annual  i>roducti()n  of  slate  in  Can- 
ada, obtained  from  the  New  Rockland  quarries,  Mel- 
l)ourue  Township,  Richmond  County,  operated  by- 
Messrs.  Frazer  &  Davies.  The  production  in  1916  was 
1,262  squares,  valued  at  $t5,223,  as  compared  with  a  pro- 
duction in  1915  of  397  squares,  valued  at  $2,039,  and  of 
1,075  squares,  valued  at  $4,837  in  1914. 

The  total  value  of  the  imports  during  the  calendar 
year  1916  was  $96,776,  and  included :  Roofing  slate, 
4,412  squares,  valued  at  $21,335;  schcxjl  writing  slate. 
.$35,887;  slate  pencils.  $11,309;  and  other  slates  and 
manufactures  of,  $28,245.  The  total  value  f)f  the  im- 
ports during  the  calendar  year  1915  was  .$108,676,  and 
included:  Roofing  slate.  7,483  squares,  valued  at 
$34,528;  school  writing  slate,  $38,874;  slate  pencils. 
$4,954;  and  other  slates  and  manufactures  of  $v30.320. 

Stone 

The  total  value  of  the  ))rt)duction  of  stone  in  1916, 
according  to  returns  received,  was  $3,736,412.  a  de- 
crease of  over  12  per  cent,  from  1915.  This  comprised 
granite,  at  a  value  of  $1,247,267;  limestone,  valued  at 
$2,224,091;  marble.  $118,810;  and  sandstone.  $146,244. 
The  ])ercentages  according  to  values  used  for  various 
purposes  was  as  follows  :  P.uilding.  31.4  per  cent. ;  orna- 
mental and  monumental.  4.9;  paving  and  curbstone. 
2.0;  rulible,  11.1;  crushed,  37.7;  furnace  flux,  12.9.  In 
1915  the  value  of  the  production  was  $4,244,')97,  distri- 
l)uted  as  follows:  Granite,  $1,525,553;  limestone. 
$2.312,081 ;  marble,  $158.027 ;  sandstone,  $249,336.  The 
value  of  the  imports  of  stone  in  1914,  1915.  and  1916 
were  respectively  as  follows:  $1,252,869.  $539,173. 
$587,304;  and  the  exports  for  the  same  three  vears 
were  respectively  $72,080.  $72,777,  $143,988.  It  w'ill  be 
noted  that  the  export  figures  for  1916  are  about  double 
the  previous  years. 

In  tile  abo\e  figures  stime  used  lor  l)urning  lime  or 
manufacturing  cement  is  not  included. 
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Fuel  Conservation  Through  Smoke  Regulation 

Smoke  Means  Waste  and  Poor  Combustion — Its  Abatement 
Conserves  Fuel  and  Produces  Savings  in  Other  Directions 

• —  By  J.  W.  Henderson* ~ 


A]"ORMIiR  president  uf  the  United  States,  in  a  disregarding^-  onr  experiences  and  the  specific  instances 

special  message  to  Congress  on  the  snl)ject  of  where  the  facts  confirm  this  concUision,  and  antedating 

conservation,  said :  "The  underlying  principle  our  appointment  to  office  at  the  beginning  of  the  pres- 

of  conservation  has  been  described  as  the  ap-  ent  city  administration,  you  will  find  evidence  in  the 

plication  of  common  sense  to  common   problems   for  publications  of  the  Mellon  Institute  of  Industrial  Re- 

the  common  good."  Conservation  that  merely  contem-  search,  of  the  results    of    their    investigation   of    the 

plates  witholding  the  natural  resources  from  use,  keep-  smoke  nuisance,  to  cause  you  to  come  to  the  same  de- 

ing  them  in  their  natural  state,  can  hardly  be  consid-  cision  in  this  matter. 

ered  conservation  in  its  broadest  application.  Common  Smoke  means  waste.     It  is  evidence  of  incomplete 

sense  would  dictate  conserving  them  from  their  natural  combustion.     It  is  produced  by  users  of  wood,  coal. 


source  through  the  processes  of  production,  distribu- 
tion, and  consumption. 

The  problem  is  based  on  the  assumption  that  the 
people  of  the  country  as  a  whole  are  the  rightful  own- 
ers of  all  the  natural  resources.  It  naturally  follows 
that  the  federal  government  is  the  only  power  to  be 
depended  upon  to  act  in  the  capacity  of  storekeeper 
and  managing  director  of  those  natural  resources. 
Conditions  resulting  from  the  great  world  war  have 
established  this  relationship  of  the  federal  government 
and  made  its  position  acce])table  to  the  ])eoplc. 

The  logical  starting  point  is  that  of  "taking  stock" 
of  the  natural  resources.  Il-aving  this  knowledge,  con- 
servation can  be  carried  on,  on  the  basis  of  "the  appli- 
cation of  common  sense  to  common  problems  for  the 
common  good." 

Smoke  Means  Waste 

The  fuels  of  the  country  are,  perhaps,  the  most  im- 
portant natural  resources,  particularly  at  this  period  of 
our  history  with  the  success  of  the  great  war  being  de- 
pendent upon  the  availability  of  their  supply.  Under 
this  heading  and  as  relating  to  the  subject  of  this  paper 
the  term  "fuel"  has  reference  to  the  following:  Wood, 
coal,  oil,  gas  and  their  by-products. 

Investigations  and  experience  demonstrate  that  the 
Ijroduction  and  emission  from  stacks  of  smoke  pro- 
hibited by  law  means  waste — direct  waste  of  combust- 
ible materials  and  their  by-products,  and  contributory, 
contingent  waste  of  building  materials,  household 
goods,  vegetation,  and  of  human  energy,  both  physical 
and  mental. 

Most  of  the  large  cities  and  some  smaller  ones. have 


oil,  and  gas.  Proper  smoke  regulation  results  in  sav- 
ing these  fuels.  Conservation  as  proposed  will  induce 
complete  combustion  of  them  and  stop  the  production 
of  smoke. 

Smoke  regulation  is  so  closely  related  to  conserva- 
ti(jn  as  to  indicate  the  necessity  of  the  government 
taking  it  into  consideration  in  its  jjrogram  of  conserv- 
ing the  country's  natural  resources.  The  work  cannot 
1)e  of  a  constructive  and  permanent  character  if  left  to 
the  fluctuating  political  activities  of  the  cities,  -coun- 
ties, or  states. 

An  important  phase  of  the  case  is  that  of  the  larger 
governmental  units  not  being  amenable  to  the  laws 
and  regulations  of  the  smaller  units.  Many  of  the  gov- 
ernment plants  have  been  found  violating  city  laws, 
and  any  action  taken  towards  meeting  the  regulations 
has  been  only  in  the  nature  of  courtesy  and  not  as 
recognizing  any  responsibility  under  the  city  law.  The 
same  is  true  of  county  and  state  institutions. 

Numerous  means  have  been  proposed  for  doing 
away  with  the  "smoke  nuisance."  Considerable  time 
and  energy  have  been  spent  in  devising  patented  de- 
vices for  catching  the  smoke  when  the  merest  tyro  in 
combustion  should  know  that  this  is  but  multiplying 
the  loss.  The  way  to  meet  the  requirements  is  to  not 
make  the  smoke  in  the  first  place.  This  is  accom- 
plished by  securing  more  perfect  combustion.  And 
this  is  in  line  with  the  work  of  conservation. 

Smoke  Abatement  Saves  Fuel 

Smoke  abatement  accomplished  in  the  most  intelli- 
gent manner  .saves  fuel  and  labor  and.  in  the  case  of 
industrial  plants,  generally  aids  in  increasing  the  out- 


on  their  statute  ibooks  laws  regulating  the  production  put  of  improved  products.  At  the  same  time,  in  many 
and  emission  of  smoke  from  stacks.  Generally  the  pro-  instances,  profits  are  realized  by  recovery  of  by-pro- 
duction and  emission  from  a  stack  of  "dense  smoke"  ducts.  The  writer  has  in  mind  a  certain  coke  plant 
beyond  a  specified  number  of  minutes  in  a  certain  where,  under  present  practice,  there  is  a  loss  of  "as 
])eriod  of  minutes  constitutes  a  violation  of  the  law.  sufficient  to  supply  the  heating  requirements  of  about 
In  a  few  cases  in  the  United  States  the  work  of  -^O.OOO  homes.  Accompanying  this  loss  are  the  tar, 
smoke  regulation  is  under  state  control.  Many  foreign  ammonium  sulphate,  benzol,  and  other  valuable  by- 
countries  have  realized  the  importance  of  the  question  products  which  might  he  recovered  under  more  mod- 
by  placing  it  within  the  activities  of  their  central  gov-  ern  methods  of  production. 

erning  powers.     Having  heard  of  the  progress  of  the  Smoking  stacks  are  indicators  pointing  to  plants 

work  in  Pittsburg,  the'l'.engal  Smoke  Nuisance  Com-  =1"^  furnaces  w-here  fuel  is  being  needlessly  wasted  and 

mission.  Calcutta,  India,  and  officials  in  Tokio.  Japan  ;  where  regulation  can  and  should  be  applied  immedi- 

Melbourne  and  Sydney.  Australia;  England  and  Can-  ately.    Given  two  plant.^  turning  out  an  equal  quantity 

ada,  and  in  twenty-nine  states  have  made  enquiries  as  |^f  the  same  kind  of  materials,  the  wasteful  plant  should 


to  the  methods' employed  in  carrying  on  the  work  in 
Pittsburg. 

The  work  in  Pittsburg  has  proven  that  smoke  regu- 
lation is  essentially  a  fuel  conservation  problem,     liut, 

*  Chief  of  Bureau  of  Sinoke  Regulation,  Pittsburg:,  before  American  Asso- 
ciation for  the  Advancement  of  Science. 


be  compelled  to  attain  to  the  efficiency  of  the  one  con- 
suming the  smaller  quantity  of  fuel.  One  of  these 
plants  should  not  be  permitted  to  use  1,000  tons  of  coal 
a  day  if  a  competitor  is  .securing  the  same  production 
through  the  use  of  but  750  tons  per  day. 

Journey  in  any  direction   and  smoking  stacks  are 


4G 


THE    CONTRACT    RECORD 


January  16,  1918 


everywliere  in  evidence,  showing  the  widespread  ineffi- 
cient use  of  fuel.  This  is  true  in  the  small  town  as 
well  as  in  the  case  of  the  lartje  cities  having  important 
industrial  centres. 

In  Pennsylvania  only  cities  of  the  first  and  second 
class  have  been  authorized  by  the  legislature  to  "regu- 
late the  production  and  emission  of  smoke  from 
stacks."  This  leaves  the  smaller  communities  without 
any  remedy  in  the  matter  of  protection  from  polluted 
air  and  the  destruction  of  buildings,  household  goods 
and  wearing  apparel,  not  to  say  anything  about  their 
individual  interest  in  the  conservation  of  the  natural 
resources  of  the  country. 

Pittsburg  spends  annually  less  than  $14,000  in 
maintaining  its  bureau  of  smoke  regulation  in  the  De- 
partment of  Public  Health.  There  are  numerous  cases 
where  plant  owners  have  been  compelled  to  make 
changes  to  furnaces  that  have  resulted  in  saving  of  fuel 
and  lalxjr  to  this  amount  and  more.  In  one  case  a  new 
])lant  was  put  in.  costing  $130,000,  and  the  economies 
resulting  exceeded  $60,000.  This  is  the  most  marked 
case,  but  it  is  tyjMcal  f)f  the  ])ossibilities. 
Savings  in  Other  Directions 

Disregarding  all  direct  reductions  in  operating  ex- 
penses and  lowering  of  expenditures,  just  consider 
what  smoke  regulation  may  mean  to,  the  petjple  in  gen- 
eral in,  say,  the  smaller  item  of  laundry  expense.  Con- 
sider that  the  cleaning  cost  has  been  reduced  a  little 
less  than  4c  per  week,  or  $2  per  year,  per  person  in  the 
city  of  Pittsburg,  having  a  population  of  600,000  indi- 
viduals. This  means  a  saving  of  $1,200,000  annually. 
The  local  United  States  weather  records  show  the 
smoke  has  been  reduced  about  75  per  cent.  The  Mel- 
lon Institute  investigation  placed  the  cost  of  the  smoke 
nuisance  at  its  worst  at  $10,000,000  annually  to  the 
people  of   Pittsburg. 


Canadian  Society  of  Civil  Engineers 
Elections  and  Transfers 

The  following  have  been  elected  members,  associate 
members,  juniors,  etc.,  of  the  Canadian  Society  of  Civil 
Engineers : 

Members — Mr.  Wiliam  R.  P>onnycastle,  Vancouver, 
B.C.,  private  practice  as  consulting  hydro-electrical  en- 
gineer, specializing  on  water-power  development,  engi- 
neer for  the  Bridge  River  Power  Company  and  Indian 
River  Power  Company,  of  British  Columbia;  prior  to 
that  electrical  engineer  with  Stave  Lake  Power  Com- 
pany and  hydraulic  and  electrical  designing  engineer 
with  the  Western  Canada  Power  Company,  and  also 
engineer  for  Smith,  Kerry  &  Chace ;  Mr.  D.  T.  Main. 
Winnipeg,  with  the  C.P.R.  since  1904,  and  now  works 
manager,  Winnipeg. 

Associate  members — Mr.  T.  C.  Connell,  La  Loutre 
Dam,  P.Q.,  with  the  St.  Maurice  Con.struction  Com- 
pany, as  chief  assistant  to  Mr.  Luscombe,  chief  engi- 
iieer  of  La  Loutre  Dam;  Mr.  C.  P.  Howrigan.  East 
l''airfie1d.  Vt.,  U.S.A.,  with  Eraser,  Brace  &  Co.,  in 
charge  of  railway  construction  and  assistant  superin- 
tendent La  Loure  Dam,  P.Q. ;  Mr.  E.  N.  Johnson,  Re- 
gina,  Sask.,  resident  engineer  on  construction,  C.P.R., 
h'ast  End,  Sask..  and,  prior  'to  that  lieutenant  with 
Canadian  Engineers  and  Royal  Engineers  in  France; 
Mr.  T.  C.  Main,  Winnipeg,  formerly  with  C.N.R.  on 
various  engineering  works,  and  at  present  in  charge  of 
construction  and  maintenance  of  Seres  Road  in  Salon- 
ika, with  139th  .\rmy  Troop  Company,  Royal  Engi- 
neers ;  Mr.  A.  F.  Mitchell,  Victoria,  B.C.,  acting  dis- 
trict engineer  for  Major-General  G.  B.  Hughes,  D.S.O., 


C.B.,  in  ciiarge  of  railroad  inipr(jvements,  Victoria  and 
Nanaimo,  construction  and  maintenance  of  Dominion 
Government  wharves,  Esquimalt  graving  docks,  quar- 
antine station,  whar\  es,  roads,  and  pipe  lines  and  other 
works  of  the  department  in  Vancouver;  Mr.  K.  B.  Tilt, 
Madrid,  Spain.  ]>resident  and  general  manager,  Socie- 
dad  Hispano  Americano;  Gaston  Williams,  of  Wig- 
more,  C.A.,  Madrid,  prior  to  that  chief  inspector  of 
steel.  Imperial  Munitions  Board;  Mr.  D.  O.  Wing,  To- 
ronto, British  Columl^ia  land  surveyor,  and  formerly  on 
D.  L.  S.  Survey  for  Department  of  Interior. 

Juniors — Mr.  L.  J.  Devereux,  Prince  George,  B.C., 
assistant  engineer  G.T.P,,  on  maintenance  and  in  re- 
sponsible charge  of  bridges  and  construction  of  de- 
pots, etc.;  Mr.  Ulric  R.  M(x>re,  Ottawa,  adjuster.  Im- 
perial Munitions  Board,  and  previously  acting  chief 
office  and  assistant  engineer  on  Welland  Shij)  Canal; 
Mr.  J.  A.  MacGillivray.  Point  du  ISois.  Lac  du  I'.onnet, 
Man.,  resident  engineer  on  e.xtensicjn  of  city  of  Winni- 
])eg  hydro-electric  ])lant  at  Point  du  Hois,  with  W.  M. 
Scott.' 

Transferred  from  associate  member  to  member — 
Mr.  C.  E.  Henderson,  .St.  Augustine.  IHa.,  county  engi- 
neer, St.  John's  County,  Fla.,  in  charge  of  design  and 
construction  of  reinforced  concrete  bridge  and  fifty- 
five  miles  of  paving. 

Transferred  from  junior  to  associate  memiljer — Mr. 
W.  S.  Ford,  Stave  Falls,  B.C..  with  Royal  Garrison 
Artillery,  second  lieutenant  122nd  Siege  Battery,  B.E. 
F..  France,  and  formerly  with  Western  Canada  Power 
Company,  Stave  Falls,  design  of  plants,  etc. 

Transferred  from  student  to  associate  meni'ber  — 
Mr.  S.  Bourgoing,  Montreal,  assistant  engineer  city  of 
Montreal,  supervising  construction  of  sewers  for  west- 
ern division  ;  Mr.  F.  W.  Douglas,  New  York,  with 
Foundation  Company,  of  New  York,  as  resident  engi- 
neer on  various  contracts,  and  formerly  assistant  to  P. 
B.  Street  on  survey  of  Dominion  lands  along  Hudson 
Bay  Railway ;  Mr.  J.  S.  Galbraith.  "somewhere  in 
France,"  with  123rd  Canadian  Pioneer  Battalion.  Royal 
Grenadiers,  prior  to  that  on  various  engineering  work 
and  demonstrator  in  the  fourth  year.  Faculty  of  .\p- 
plied  Science  and  Engineering,  University  of  Toronto ; 
Lieut.  C.  N.  Mitchell  (M.C.),  Canadian  Engineers,  No. 
1  Tunnelling  Company,  B.E.F.,  France,  and  formerly 
engineer  on  the  straightening  of  the  C.P.R.  elevator. 
North  Tran.'^cona,  Man. 

Transferred  from  students  to  juniors  —  Mr.  J.  If. 
Dupuis,  Montreal,  civil  engineer  for  Mr.  Malcolm  D. 
Barclay,  A.M.Can.Soc.C.E.,  Montreal ;  Mr.  C.  \.  Buck, 
Toronto,  Brinell  testing  engineer  for  Imperial  Ministry 
of  Munitions  in  the  Toronto  district;  Mr.  W.  F. 
Noonan.  Kingston,  Ont.,  civil  draughtsman.  C.R.C.E. 
office.  Military  District  No.  3,  Kingston. 


The  final  report  of  the  International  J(jint  Commis- 
sion in  the  Lake  of  the  Woods  Reference  has  just  been 
published  in  bound  form,  stiff  linen  cover.  The  report 
covers  260  pages  and  includes  some  54  illustrations.  It 
is  the  work  of  Lawrence  J.  Burpee  and  Whitehead 
Kluttz,  secretaries  respectively  of  the  Canadian  and  the 
United  States  sections  of  the  International  Joint  Com- 
mis,sion. 


The  Report  of  the  Roads  Department  of  the  Pro- 
vince of  Quebec  for  the  year  1917,  as  submitted  to  the 
Lieutenant-Governor  of  the  Province  by  Hon.  J.  A. 
Tessier,  Minister  of  Roads,  has  recently  been  issued. 


-jamiary  1(1,  IDIS 
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Steam    Road    Rail    Failures 

Paper  Before  Association  for  the  Advancement 

of    Science    Discusses    Causes    and 

Remedies  of  Track  Defects 


By  G.  H.  Barbour 


STANDARD  steam  road  track  as  generally  con- 
structed in  this  country  comprises  a  well- 
drained  suhgrade  of  compressible  soil  whereon  is 
spread  and  compacted  a  cushion  of  broken  stone 
ballast  from  15  to  24  inches  in  depth,  on  which  are 
strung  at  intervals  of  about  22  inches,  7  by  9  inch  by 
8J/2  ft.  wooden  crossties,  to  which  are  spiked,  often 
with  the  interposition  of  flat  or  inclined  metal  tie- 
plates,  steel  rails  in  30  to  33  ft.  lengths,  and  ranging 
in  weight  per  yard  from  85  lbs.  on  sidetracks  and  minor 
roads,  to  100  lbs.  on  mainline  tracks  of  more  import- 
ant right-of-ways.  I  purposely  reserve  inclusion  of 
the  recent  130  to  136  lb.  installations,  as  their  use  so  far 
is  restricted. 

The  ordinary  observer  visualizes  a  solid  structure, 
but  steam  road  track  is  anything  but  restful  and  qui- 
escent under  the  hurtling  mass  and  projectile  impulse 
of  the  fast-flying  equipment.  The  rails  undulate  and 
wave,  the  crpssties  rise  and  fall  and  the  whole  track 
depresses  under  the  wheel  contacts  of  the  train,  which 
subsidence  is  in  direct  proportion  to  the  weights  on 
the  wheels,  the  depth  of  the  ballast  and  the  com- 
pressibility of  the  latter  and  of  the  suhgrade,  and  in- 
versely to  the  area  of  crosstie  bearing  upon  the  bal- 
last; except  as  Dr.  Dudley  has  established,  that  the 
maximum  subsidence  occurs  ai)proximately  under  the 
center  of  gravity  of  the  combined  locomotive  and  ten- 
der, due  probably  to  the  projectile  imi)act  of  the  gi- 
gantic mass  with  its  dynamic  augments.  This  sub- 
sidence from  which  the  track  returns  to  its  normal 
level  or  trackmen's  surface  directly  the  train  has 
passed,  very  aptly  has  been  named  the  transitory- de- 
pression. 

Shallow  Rail  Has  Lower  Stresses 

While  the  cushioning  action  of  the  compressible 
ballast  and  suhgrade  and  the  resultant  undulations 
of  the  rail  are  the  salvation  of  railroading,  excessive 
deflections  are  perilous ;  for.  as  no  conceivable  rail 
is  of  sufficient  strength  to  more  than  follow  the  ver- 
tical curves  of  the  transitory  depression,  its  extreme 
fibers  are  bound  to  experience  the  stresses  induced 
by  such  curves.  Hence  the  advisability  of  reducing 
the  depth  of  the  ballast  and  of  increasing  the  bear- 
ing area  of  the  crossties,  since  Dr.  Dudley  has  es- 
tablished that  from  75  to  80  per  cent,  of  the  sub- 
sidence occurs  in  the  ballast  and  the  remainder  in  the 
suhgrade.  And  grave  danger  is  involved  in  increasing 
the  height  of  the  rail  to  obtain  the  requisite  girder 
strength  now  that  85  to  100  lb.  rails  are  found  to  be 
inadequate ;  for,  as  the  magnitude  of  the  stresses  in- 
duced in  the  extreme  fibers  of  the  rail  by  the  curves 
of  the  transitory  depression  are  directly  as  the  dis- 
tances of  those  fibers  from  the  rail's  center  of  gravity, 
the  lower  the  rail  the  less  the  amounts  of  those  .stres.ses. 

An  unappreciated  feature  of  track  is  the  sufficienc}' 
and  frequency  of  the  rail's  lateral  fastenings.  "Turned- 
out"  rails  and  spikes  "forced  back  into  the  wood"  are 
of  common  occurrence  and  reveal  the  magnitude  and 
intensity  of  the  lateral  forces.  Double  fastenings  could 
be  provided  for  each  crosstie  were  broader  ones  adopt- 
ed. 


The  rail  is  commonly  considered  a  girder  spannitig 
from  crosstie  to  crosstie.  It  has  been  demonstrated, 
however,  that  the  span  from  wheel  to  wheel  wherein 
the  wheel  loads  are  compensated  by  the  reactions  of 
the  ballast-bearing  of  the  crossties  governs  the  maxi- 
mum vertical  bending  moment ;  and  that  the  maximum 
combined  stresses  are  experienced  at  a  wheel  contact 
when  it  occurs  half  way  between  a  pair  of  crossties, 
for,  in  that  position,  the  lateral  forces  produce  the 
greatest  horizontal  bending  moment.  The  head  of 
the  rail  is  in  compression  at  the  wheel  contacts  and 
in  tension  between  them  and  its  base,  and  vice  versa. 
Hence  continually  repeated  reversals  of  stress  and  af- 
ternate  vertical  deflections  result  as  the  wheels  tra- 
verse their  attendant  transitory  depression.  Inde- 
pendent of  magnitude  and  spacing  is  the  importance 
of  so  loading  the  locomotive  wheels  that  heavy  loads 
should  not  have  wide  spacing.  An  ideal  loading  would 
have  the  forward  truck  wheel  the  lightest  with  a 
gradual  increase  to  the  middle  driver  and  a  tapering 
oft'  to  the  trailer,  which  should  not  have  over  two- 
thirds  the  static  load  of  the  main  driver.  A  great 
many  locomotives  produce  greater  stresses  under  the 
trailer  than  anywhere  else^  to  which  its  position  ap- 
proximately under  the  center  of  gravity  of  the  com- 
bined engine  and  tender  and  its  wider  spacing  are  con- 
tributary. 

The  Joint  is  the  Great  Defect 

The  joint  is  the  great  defect  in  rails,  due  to  14 
inches  more  or  less  of  the  railend  being  held  so  rigidly 
in  the  vise-like  grip  of  the  splicebars  that  it  cannot 
deflect  freely.  For  this  condition  there  is  no  cure, 
though  it  can  be  ameliorated  by  diminishing  the  de])th 
of  the  transitory  depression,  as  already  described,  and 
by  the  use  of  a  splicebar  contacting  with  the  rails  only 
at  its  ends  and  center. 

Other  defects,  even  in  such  heavv  installations  as 
the  130  lb.  PRR  and  136  lb.  Lehigh' Valley  rails,  are 
lack  of  lateral  strength,  insufficient  width  of  head  and 
low  center  of  gravity.  In  rail  design  the  problem  is 
not  only  to  satisfy  the  vertical  loads  on  the  wheels 
plus  their  dynamic  augments,  together  with  the  later- 
al forces  resulting  from  the  swaying,  lashing  and 
tangential  imjjulses  of  the  equipment,  but  also  to  com- 
pensate the  accompanying  torsional  or  polar  moments, 
which  are,  first,  the  product  of  the  lateral  forces  by 
the  vertical  distance  from  top  to  center  of  gravity  of 
rail  (their  lever  arm)  and,  second,  the  product  of  the 
load  on  the  wheel  by  the  horizontal  distance  from  the 
rail's  vertical  axis  to  the  center  of  the  black  streak 
or  line  of  wheel  contact  which  generally  occurs  on 
the  outside  of  the  railhead.  At  the  same  time  it  should 
be  borne  in  mind  that  the  height  of  the  rail  should  be 
maintained  at  the  minimum  to  relieve  the  critical 
fibers  of  its  head  during  the  transitory  depression, 
because  the  head  is  the  point  of  peril  on  account  of 
the  peening  punishment  of  the  impinging  wheels,  the 
grinding  action  of  their  flanges  and  the  friction  of 
their  brake-bound  treads,  cumulatively  aggravated  as 
the  wheels  become  ragged  and  worn.  These  con- 
siderations are  best  met  by  making  the  railhead 
broader  in  order  to  bring  the  black  streak  nearer  its 
center ;  by  raising  the  rail's  center  of  gravity  to  reduce 
the  torsional  lever  arm  of  the  lateral  forces  as  well  as 
the  distance  from  the  center  of  gravity  to  the  critical 
fibers  of  its  head ;  by  increasing  the  rail's  lateral 
strength  to  resist  the  horizontal  bending  moment  as 
well  as  to  augment  its  polar  or  torsional  section  modu- 
lus;  and  withal,  by  striving  for  the  lowest  rail  that 
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will  ])n)vi<lc  tlu'  necessary  <iir(ier  strength  and  satisfy 
the  ahove  conditions. 

Investigation  of  Accident 

As  particularly  pertinent  to  the  proposition,  note 
the  following  excerpts  from  the  report,  dated  l""el). 
12,  1917,  of  the  chief  of  the  Division  of  Safety,  Inter- 
state Commerce  Commission,  covering  the  investi- 
gation of  an  accident  which  occurred  on  the  Galves- 
ton, Harrishurg  and  .San  Antonio  Railway,  near  Iser, 
Tex.,  January  31,  1916: 

"The  direct  investigation  of  the  rail  which  rup- 
tured attaches  the  causes  of  its  failure  to  the  develop- 
ment of  transverse  fissures  in  different  parts  of  its 
length.  Transverse  fissures  are  held  to  represent  a 
modified  type  of  fatigue  fracture,  the  formation  of 
which  is  due  to  repeated  alternate  stresses  received 
in  the  track.  A  fatigue  fracture  is  one  which  results 
from  the  repetition  of  loads  too  great  for  the  steel  to 
long  endure.  It  is  a  progressive  fracture  in  its  usual 
devclo])ment,  one  to  which  the  name  "detail  fracture" 
is  often  applied.  It  is  gradual  in  its  development, 
chiefly  when  the  loads  which  cause  it  are  variable.  It 
is  a  tension  fracture  and  occurs  where  the  tension 
stresses  reach  a  maximum.  In  a  rail,  the  greatest  ten- 
sion in  the  head  is  along  certain  interior  elements,  by 
reason  of  the  initial  strains  of  compression  set  u])  at 
the  running  surface  by  the  cold-rolling  of  the  wheels. 
The  location  of  the  metal  in  maximum  tension  ac- 
counts for  the  interior  origin  of  transverse  fissures, 
which  is  a  distinguishing  feature  over  other  fatigue 
fractures  where  the  compressive  component  is  not 
present.  Incipient  fissures  are  found  at  frequent  in- 
tervals along  the  interior  elements  of  the  head  in 
rails  which  have  failed  in  this  manner.  The  same  is 
true  in  fatigue  fractures  made  in  the  laboratory.  The 
integrity  of  the  .steel  is  destroyed  locally,  and  fine 
checks  appear  on  the  surface  of  the  bars  when  they 
are  subjected  to  direct  tension  stresses,  after  failure 
under  repeated  loads.  Experimentally,  transverse  fis- 
sures have  been  made  in  new  rails,  where  control 
over  their  location  in  the  head  has  been  demonstrated. 
They  were  located  at  will,  centrally  over  the  web, 
and  on  the  right  side  or  the  left  side  of  the  head,  ac- 
cording to  that  on  which  the  load  was  applied." 

No  Definite  Cause  for  Fissures 

"Neither  chemical  analyses  or  microscopic  exam- 
inations have  shown  a  definite  cause  for  the  develop- 
ment of  transverse  fissures,  and  they  develop  in  rails 
which  are  structurally  and  chemically  free  from  any- 
known  defect.  They  preponderate  on  the  gauge  side  of 
the  head  and  the  side  on  which  the  wheels  have  the 
greatest  eiifect.  They  have  occurred  in  rails  of  dif- 
ferent weights ;  in  those  of  different  'ingot  positions' ; 
in  the  product  of  each  of  the  two  great  methods  of 
steel  making,  Bessemer  and  open-hearth;  in  direct- 
rolled  rails  and  in  those  from  reheated  blooms ;  in  rails 
laid  on  curves  and  in  those  on  tangent  track ;  over  ties 
and  between  them.  They  have  made  their  appearance 
in  the  different  seasons.  They  occur  where,  accord- 
ing to  chance,  the  rail  may  have  been  gagged  a:nd, 
from  the  number  and  proximity  of  the  fissures,  where 
they  probably  were  not'gaggcd.  They  have  displayed 
themselves  singly,  and  independent  of  other  types  of 
rupture,  and  also  associated  with  shearing  fractures 
or  seams  which  have  developed  at  right  angles  to  the 
fissures.  They  are  found,  in  the  head  and  not  in  the 
base  of  the  rail.  They  appear  in  rails  which  show 
very  little  wear;  they  are   not  confined  to  any  one 


rail  mill,  nor  tti  northern  or  southern  mills,  nor  to  any 
year's  rolling,  but  have  lieen  displayed  by  rails  rolled 
at  ])eriods  of  time  sejiarated  by  at  least  two  <lecades. 
The  latter  fact  should  remove  doubts  concerning  any 
[>eculiar  conditions  having  found  their  way  into  mod- 
ern mill  practice,  influencing  this  tyi)e  of  failure.  On 
the  other  ha«d,  traffic  has  increased,  wheel  loads  have 
increased,  and  s])eeds  have  increased  ;  and  transverse 
fissures  are  in  general  found  where  these  conditions 
are  well  advanced.  The  girder  strength  of  the  rails 
has  been  increased,  while  the  impinging  ])ressures  <>i 
the  wheels  still  remain  without  amelioration.  It  is  a 
disquieting  matter  that  rails  of  the  heavier  sections 
recently  laid  have  displayed  transverse  fissures.  Mere 
increase  in  weight  of  section  has  not  brought  with  it 
immunity  from  failure  in  this  manner." 

Result  of  Repeated  Stresses 

"The  general  law  enunciated  some  50  years  ago 
in  respect  to  the  invariable  result  of  repeated  stresses 
in  causing  rupture  in  sound  steel,  and  without  display 
of  ductility,  applies  to  this  type  of  fracture.  To  this 
law  there  are  no  exce])tions.  The  continued  use  of 
rails  without  exact  knowledge  upon  their  resistance  to 
repeated  alternate  stresses,  which  constitutes  their 
regular  function  in  service,  and  without  exact  know- 
ledge U]5on  the  magnitude  of  the  track  stresses  which 
they  daily  receive,  presents  an  engineering  anomaly 
which  has  extended  far  beyond  its  proper  limits  of 
time.  The  continued  use  of  steel  rails  without  funda- 
mental information  is  unjustifiable.  Data  are  needed 
upon  the  magnitude  of  the  track  stresses,  and  upon 
the  limit  of  endurance  of  rails  to  such  repeated  stresses. 
The  magnitude  of  the  loads  received  and  the  number 
of  repetitions  are  factors  which  determine  the  life  of 
the  rail  against  fatigue  fractures.  The  satisfactory 
use  of  rails  requires  the  determination  of  this  infor- 
mation, with  such  limitation  placed  upon  the  number 
of  repetitions  of  loads  that  a  proper  margin  of  residual 
strength  shall  be  maintained." 

Dr.  James  E.  Howard,  engineer-physicist  of  the 
Commission's  Division  of  Safety,  might  have  added, 
"or  with  such  limitation  placed  upon  the  depth  or  de- 
gree of  deflection  as  would  allow  the  maximum  num- 
ber of  such  repetitions;"  for,  naturally,  the  rail  would 
endure  more  repeated  alternate  vertical  deflections 
of  a  less  than  of  a  greater  degree :  an  added  argument 
for  reducing  the  depth  of  the  transitory  depression 
under  the  moving  equipment  by  increasing  the  area 
of  crosstie  bearing  on  the  ballast,  diminishing  the 
depth  of  the  ballast,  and  maintaining  the  height  of 
the  rail  at  a  minimum.  A  thin  spring  will  withstand 
more  flexures  of  the  same  degree  than  a  thick  one. 


Prices  Still   Increasing 

Business  in  building  supplies  in  Montreal  is  very- 
dull,  even  for  this  time  of  the  year.  Prices,  too,  of 
several  commodities  have  again  advanced,  so  that  it 
seems  as  if  the  period  of  cheaper  building,  which  some 
expect,  and  which  has  resulted  in  many  projects  being 
postponed,  is  still  a  long  way  off.  The  advocates  of 
"build  now"  are  apparently  being  justified  in  their  view 
that  iirices  will  tend  to  increase  rather  than  diminish. 


The  annual  meeting  of  the  Montreal  Builders'  Ex- 
change will  be  held  on  January  28.  in  the  rooms  of  the 
exchange.  Drummond  Building. 
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The  Sanborn  Pressure  Recorder 

TWK  Sanborn  pressure  recorder  shown  in  the  ac- 
companying- cut  is  designed  to  overcome  the 
defects  of  other  types  of  automatic  gauge  re- 
cording devices  by  obviating  stilling  wheel, 
floats  and  rubl)er  diaphragms.  The  outfit,  which  is 
used  for  gauging  streams,  sewers,  etc.,  comprises  the 
recorder,  com])ensator,  or  inlet  tul)  and  the  connecting 
tuljing-.  The  recorder  may  be  placed  at  any  conven- 
ient distance  above  the  water  surface  or  away  from  the 
inlet  and  still  record  the  variations  in  depths  of  flow. 
The  device  is  operated  by  a  set  of  corrugated  dia- 
phragms, the  movement  of  which  is  transmitted  to  a 


ill  the  personnel  of  the  board,  Mr.  George  Doul)leday, 
fif  New  ^'ork,  becoming  the  new  president  and  Mr.  K. 
W .  (lihnan  general  manager. 


recording  pen  arm  by  a  simple  mechanism  that  con- 
sists of  two  levers  and  axis.  After  the  inlet  tubing  or 
compensator  has  been  lowered  into  position  at  the 
bottom  of  sewer  or  fastened  to  the  walls  of  a  sewer  or 
other  channel,  the  water  tries  to  enter  the  open  end  of 
the  cylindrical  tubing.  There  is  simply  air  in  this  tul)c. 
and  as  the  water  tries  to  enter,  the  air  becomes  com- 
jjressed  by  the  column  of  water  and  a  pressure  is  ex- 
erted which  moves  the  pen  arm  of  the  recorder.  Thus 
the  actuating  medium  is  a  head  of  water,  the  pressure 
of  which  is  transmitted  to  a  pen  that  records  on  a 
chart,  which  is  turned  !)}■  clock  mechanism. 

l'"or  a  range  of  10  feet  in  fluctuations  of  water  sur- 
face this  form  of  recorder  will  read  directly  to  the 
nearest  tenth  of  a  foot,  and  half-tenths  may  be  esti- 
mated. For  a  range  of  20  feet  it  reads  to  two-tenths, 
and  tenths  mav  readily  be  estimated. 


Jenckes  Machine  Company  Expanding 

'J"he  Jenckes  Machine  Company  has  secured  large 
additional  contracts,  which  will  involve  the  employ- 
ment of  several  hundred  more  men.  Additional  capital 
has  been  brought  into  the  business  through  those  in- 
terests which  are  identified  with  the  Canadian  Ingcr- 
soll  Rand  Company,  another  of  Sherbrooke's  large  in- 
dustries. At  a  recent  meeting  of  shareholders  of  the 
Jenckes  Machine  Companv  some  changes  were  made 


Building  Permits  for  November  Show 
Decrease  in  Value 


Estimated  Cost  of  Build 
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Publication  Received 

"Rules  and  Regulations  of  War  Trade  Board,"  puljlished 
liy  the  War  Trade  Board,  Washington,  containing  official  in- 
formation for  shippers,  exporters,  importers,  and  commercial 
and  trade  orffanizations. 


$2,000,000  Business  Machine  Corporation 

A  $2,000,000  corporation  has  been  formed  to  take 
over  and  o])erate  the  business  and  Canadian  plants  of 
the  International  Time  Recorder  Company,  Ltd.,  the 
Dayton  Computing-  Scale  Company.  Ltd.,  and  the  Hol- 
lerith Tabulating-  Machine  Company,  of  Montreal.  The 
new  company  will  (be  known  as  the  International  P)usi- 
ness  Machines  Company.  Ltd.  .-\11  business  will  in 
future  be  operated  under  one  central  management  in 
Toronto,  but  the  branch  offices  of  each  company  will 
be  continued  under  central  direction  in  every  important 
city  in  Canada.  It  is  the  com])any's  intention,  in  addi- 
tion to  catering  to  domestic  business,  to  develoj)  an  ex- 
port trade  with  .-Vustralia,  New  Zealand,  South  .Africa, 
and  South  America. 


During  1916  the  \alue  of  municipal  water  and  sew- 
erage plants  in  the  Province  of  Quebec  declined  from 
y.S2.482.337  to  $48,122,2.^3.  Municipalities,  however, 
increased  their  holdings  in  electric  light  plants  from 
$2,867,081  to  $4,105,001.  In  the  same  period  new  mills 
and  factories  erected  in  the  province  totalled  $6,327,- 
180,  as  compared  with  $974,784  in  the  previous  year. 
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January  1<>,  1!)18 


Convention  of  Canadian  National  Clay 
Products  Association 

Til  1-3  Canadian  National  Clay  I'l-oducts  Associa- 
tion will  hold  their  sixteenth  annual  convention 
at  the  Prince  George  Motel.  Toronto,  on  Tues- 
day, Wednesday,  and  Thursday,  January  29,  30, 
and  31.  The  following  is  a  list  of  papers  and  addresses 
to  be  given  at  this  convention: 

"The  Workings  of  the  Workmen's  Compensation 
Act  and  Mow  Asse.ssments  Are  Determined  for  the 
Diliferent  Classes,"  by  Samuel  Price,  chairman  of  the 
Workmen's  Compensation  Hoard  of  Ontario,  Toronto. 

"The  Relation  of  the  liconomic  Geologist  to  the 
Clay  Industry,"  iby  N'.  H.  Davis,  B.Sc,  M.A.,  Kingston. 

"Kiln  Konstruction  Kinks,"  by  W.  G.  Worcester, 
secretary  of  the  .Alberta  Clay  Products  Manufactur- 
ers' Association. 

"Uurning  l)y  the  Use  of  Forced  Draft  and  Low 
Grade  Iniel',"  by  W' .  G.  Worcester. 

"I'"eatures  of  Construction  of  a  Big  lirick  I'"actory," 
by  A.  I*".  Greaves- W'alker,  ceramic  engineer  of  the  Am- 
erican Refractories  Company,  Baltimore,  Md. 

"Manufacture  of  Floor  and  Wall  Tile,"  by  James 
McCabe,  ceramic  engineer  of  the  Frontenac  Floor  and 
Tile  Company,  Kingston. 

"Producer  Gas-fired  Dryers,"  by  R.  H.  McElroy, 
International  Clay  Machinery  Company,  Dayton,  Ohio, 
based  on  experiments  by  Professors  Parmalee  and 
Mursh,  at  the  University  of  Illinois. 

"Tile,"  by  Professor  W.  H.  Day,  B.A.,  Ontario  Ag- 
ricultural College,  Guelph. 

"Motor  Trucks  in  the  llrick  Business,"  by  Angus 
German,  manager  Sun  Brick  Comj)any,  Toronto. 

It  is  expected  also  that  Joseph  Keele,  chief  engineer 
Ceramic  ]5ranch,  De])artment  of  Mines,  Ottawa,  and  C. 
W^  I'rice,  field  secretary  of  the  National  Safety  Coun- 
cil, Chicago,  will  be  present  and  take  part  in  the  cou- 
\  ention. 


A  message  from  New  York  states  that  the  Ameri- 
can International  Shipbuilding  Corporation  has  placed 
two  large  contracts  for  fabricating  structural  steel,  to 
be  used  in  building  cargo  boats  for  the  Government, 
with  the  Dominion  Bridge  Company,  Lachine.  The 
orders  amount  to  40,000  tons  of  steel  plates  and  shapes. 


Personals 

Mr.  W.  D.  Cowan,  the  newly-elected  Union  candidate  for 
Kegina,  is  an  associate  of  the  Saskatcliewan  l)ranch  of  the 
Canadian  Society  of  Civil  Engineers. 

The  following  Canadians  have  been  elected  associate 
members  of  the  Institution  of  Civil  Engineers:  Lieut.  John 
Cummings,  Canadian  railway  troops;  Lieut.  Jas.  Boyd  Mac- 
Lavhlan,   1st   Canadian   Heavy   Battery,   France. 

Captain  Everall,  a  returned  officer,  who  was  in  France 
for  over  two  years,  has  been  appointed  assistant  engineer 
with  the  Dominion  Public  Works  Department  at  Victoria. 
Prior  to  joining  the  army,  he  was  engineer  for  the  Dominion 
department  at  Port  Arthur,  Ont. 

Captain  R.  J.  Durley.  M.E..  M.C.S.C.E..  Montreal,  has 
been  made  a  member  of  the  Order  of  the  British  Empire. 
Captain  Durley,  who  is  by  profession  a  consulting  engineer, 
specializing  in  heating  and  ventilation,  holds  a  position  in 
Ottawa  under  the  Imperial  Mimitions  Board. 

Major  A.  G.  Tweedie  has  been  appointed  city  engineer 
of  Sault  Ste.  Marie,  Ont.,  taking  the  place  of  Mr.  W.  L.  Mc- 
Faul,  who   has  joined   the   military   forces.     Major   Tweedie 


lias  returned  from  I-Vancc  after  eighteen  months  in  tlie 
trenches.  He  is  a  fully  qualified  civil  engineer  of  fifteen 
years  standing  and  has  his  Bachelor  of  Science  degree  from 
the   University  of  Edinburgh,  Scotland. 

Lieut.  John  S.  Galbraith,  who  has  won  the  Military  Cross. 
is  a  19]. 'J  graduate  of  the  ]'"aculty  of  Applied  Science  and  En- 
gineering, University  of  Torono.  He  was  first  attached  as 
adjutant  to  the  13:ird  Battalion,  and  in  April,  1917,  after  hav- 
ing served  as  instructor  with  the^  Engineers  at  Valcartier 
Camp,  he  crossed  to  England,  finally  reaching  France  with 
the  Pioneers.  Lieut.  Galbraith  is  a  son  of  the  late  dean  of 
the  Faculty  of  .Applied  Science,  and  previous  to  his  enlist- 
ment was  on  tlic  faculty  staflf. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Alberta  Flour  Mills  have  taken  out  a  permit  in  the 
city  of  Calgary,  Alta.,  for  the  erection  of  a  $500,000  building. 

The  Military  Hospitals  Commission  have  all  plans  ready 
to  construct  within  90  days  a  600-bed  military  hospital  in 
London,  Ont. 

The  by-law  submitted  to  the  ratepayers  of  Mimico,  Ont., 
to  appoint  a  commission  to  take  over  the  public  utilities,  the 
waterworks,  and  the  Hydro  has  carried  by  a  large  majority. 

It  is  reported  that  the  T.  Eaton  Company  will  go  ahead 
with  the  construction  of  their  new  mail  order  building  on 
Harbor  Square.  Toronto,  this  spring.  Plans  have  been  pre- 
pared for  a  $1,000,000  structure.  200  x  400  feet  in  dimensions. 

The  Structural  Steel  Company,  Limited,  has  recently 
been  incorporated  with  a  capital  of  $5,000,  and  headquarters 
at  Montreal,  to  carry  on  the  business  of  bridge  building  and 
engage  in  the  erection  of  steel  and  iron  structural  work  of 
every  description. 

The  receiving  depot  of  the  Military  Hospitals  Commis- 
sion, on  Pier  2.  at  Halifax,  which  was  l)adly  damaged  in  the 
great  explosion,  has  been  repaired,  and  is  now  ready  to  re- 
ceive the  ships  from  overseas  bearing  the  invalids  and  dis- 
abled men  back  to  Canada. 

The  Standard  Engineering  Company.  Limited,  has  been 
incorporated  with  a  capital  of  $10,000.  headquarters  at  Van- 
couver. B.C.  The  new  firm  will  carry  on  a  general  con- 
tracting and  engineering  business,  both  electric,  hydro-elec- 
tric, and  otherwise,  and  act  as  consulting  engineers. 

The  value  of  the  factories  erected  in  Toronto  during  the 
past  year  was  slightly  less  than  in  1916.  but  there  is  a  con- 
siderable increase  in  the  value  of  the  dwellings  built.  The 
figures  are  as  follows:  1917 — factories,  $2,412,7^5;  dwellings, 
$2,272,;!45.      1916 — factories,   $2,486,612;   dwellings   $1,813,900. 

The  new  school  at  Stouffville.  Ont.,  built  to  replace  the 
old  building  which  was  destroyed  by  fire  last  year,  is  now 
almost  complete.  It  contains  six  rooms  and  a  full-sized  base- 
ment, and  the  cost  is  estimated  at  about  $.30,000.  It  is  on  the 
site  of  the  old  structure,  but  additional  land  has  been  ac- 
quired. 

The  water  board  of  the  Greater  Winnipeg  Water  District 
will  require  $4,000,000  for  its  work  during  1918.  and  Mayor 
Davidson  and  the  commissioners  of  the  district  will  go  to 
Ottawa  in  order  to  obtain  governmental  sanction  for  the 
issue  of  the  necessary  debentures.  The  following  year 
$2,000,000  will  probably  be  required. 

The  total  of  the  building  permits  issued  in  Chatham,  Ont.. 
during  1917  amounts  to  $,')90.997.  This  is  a  considerable  de- 
crease from  the  previous  year,  but  it  is  due  to  the  fact  that  in 
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December,  lillti.  the  Dominion  Sugar  Company  took  out  a 
permit  of  $1,000,000  for  their  new  factory.  Exclusive  of  this 
large  permit  the  1917  total  exceeds  the  1916  total  by  $52,073. 

After  the  war  it  is  planned  to  erect  a  "Union  Building"  at 
Queen's  University,  Kingston,  as  a  memorial  to  the  students 
of  the  college  who  have  been  killed  in  action.  The  project, 
which  has  not  yet  been  definitely  shaped,  carries  with  it  an 
endowment  of  a  million  dollars,  which  would  be  sufficient  to 
erect  and  equip  the  building.  The  idea  is  that  it  .should  be  a 
kind  of  club  house  for  students. 

The  Dominion  Government,  through  Hon.  C.  C.  Ballan- 
tyne.  Minister  of  Marine,  has  intimated  that  about  $60,000,000 
per  annum  will  be  expended  on  shipbuilding.  It  is  not  the 
present  intention  to  establish  new  shipyards,  but  to  utilize 
those  now  in  operation  to  full  capacity.  Rolling  mills  are  to 
be  erected  for  the  production  of  ship-plates,  in  conjunction 
with  the  steel  plants  now  at  Sydney,  N.S.,  New  Glasgow,  N.S., 
Hamilton  and  Sault  Ste.  Marie.  Ont. 

The  announcement  has  been  made  in  Toronto  building 
circles  that  Marcus  Loew  will  Ijuild  a  second  theatre  in  lo- 
ronto  during  1918,  The  site  is  said  to  be  Bloor  Street  near 
Yonge  Stree.  The  new  house  will  .cost  $200,000.  The  archi- 
tect is  Mr.  Thomas  Lamb,  644  Eighth  Avenue,  New  York. 
The  Loew  syndicate  opened  its  latest  Canadian  theatre  at 
Hamilton  recently,  and  a  million-dollar  vaudeville  house  was 
opened  some  time  ago  in  Montreal  by  the  same  interests. 
Loew  theatres  are  also  in  prospect  for  Ottawa  and  London,  it 
is  declared. 

The  Halifax  reconstruction  committee  has  accepted  plans 
prepared  by  the  Commision  of  Conservation  for  terrace-cot- 
tage types  of  dwellings  for  temporary  homes  for  1,500  families 
in  that  city.  This  matter  has  involved  great  difficulty  owing 
to  the  combined  necessity  for  rapid  and  cheap  construction 
and  good  sanitary  arrangements  in  the  temporary  dwellings. 
The  first  scheme  proposed  involved  the  placing  of  groups  of 
two  families  in  tenements.  Mr.  Thomas  Adams,  however, 
recommended  the  cottage  type  of  residence,  and  submitted 
plans  to  the  reconstruction  committee. 

If  the  projects  at  present  tentatively  discussed  materialize 
during  the  coming  year,  it  appears  that  Regina's  1918  building 
program  will  exceed  a  million  dollars.  The  following  are 
buildings  which  it  is  said  will  probably  be  built  this  season: 
G.T.P.  hotel,  $.500,000;  T.  Eaton  warehouse,  .$200,000;  Roman 
Catholic  college,  $200,000;  increase  of  accommodation  at  ex- 
hibition grounds,  $100,000;  (laundry.  $:i0.000;  public  comfort 
station,  $15,000;  garages  and  other  buildings  contemplated,  at 
least  $100,000).  The  construction  of  the  new  Pantages  thea- 
tre, on  the  corner  of  Broad  and  Eleventh,  at  a  cost  of  approxi- 
mately $00,000,  has  been  commenced. 

The  first  concrete  ship  has  made  a  round  trip  and  sailed 
into  its  home  port,  after  a  successful  voyage.  It  is  a  Nor- 
wegian vessel,  called  the  Nansenfjord,  and  has  just  returned 
from  the  British  Isles,  after  having  steamed  two  thousand 
miles.  This  ship  was  built  several  months  ago,  and  is  made 
of  structural  steel  and  concrete.  It  is  said  to  have  answered 
every  test  satisfactorily,  unafifected  by  the  viI)rabion  of  the 
engines  and  withstanding  the  jamming  which  a  ship  fre- 
quently receives  when  it  is  docked.  Also  it  shows  no  ill- 
eiTects  caused  by  contraction  and  expansion.  The  vessel  is  of 
the  single-screw  type,  driven  by  a  heavy  oil  engine,  and  has 
a  displacement  of  about  five  hundred  tons. 

Up  till  the  time  of  the  explosion,  1917  had  been  a  ban- 
ner year  for  the  city  of  Halifax.  Business  had  been  flourish- 
ing and  the  shipping  tonnage  had  been  abnormal,'  totalling 
15,552,8;iG  up  to  the  close  of  November.  This  places  Hali- 
fax as  the  third  port  on  the  Atlantic  seaboard  in  respect 
of  tonnage.  Building,  also,  had  been  satisfactory.  The 
permits    for    the    year    amounted    to    a    value    of    $83.0,850. 


This  shows  a  considerable  decrease  from  last  year's  total 
of  $1,167,809,  but  there  was  a  considerable  quantity  of  gov- 
ernment work  not  included.  There  was  the  big  hospital  at 
Camp  Hill,  also  warehouses  for  government  occupation,  etc., 
and   these   would    have   boosted   the   figures   considerably. 

An  extensive  good  roads  scheme  has  been  adopted  by 
Yorks  County,  Ont.,  having  received  the  approval  of  the  On- 
tario Government.  Over  100  miles  of  improved  highway  have 
already  been  constructed  under  the  supervision  of  Mr.  E.  A. 
Jaines,  chief  engineer  of  the  York  County  Highways  Com- 
mission, and  when  the  new  plan  has  been  completed  the 
county  will  have  245  miles  of  good  roads.  This  rounds  out 
the  system  adopted  in  1911  The  various  sections  added  are 
as  follows:  Kingston  Road  from  Highland  Creek  to  Pickering 
town  line,  1)4  niiles  (this  section  must  be  completed  during 
1918)  Vaughan  Road,  from  Maple  north  to  King  City,  2]/2 
miles;  Weston  Road,  from  Kleinburg  to  Nobleton,  3^  miles; 
Malton  Road,  from  Scarlet  Road  to  Weston  Road,  H  rnile; 
extension  of  Weston  Road  from  Black  Creek  Hill  to  the  city 
limits.  In  Etobicoke  Township,  O'Connor's  Road,  the  first 
road  east  of  the  Etobicoke,  has  been  added  to  join  the  Lake 
Shore  Road  and  Dundas  Street,  thus  giving  an  alternative 
entrance  to  the  city  for  the  Toronto-Hamilton  highway  traf- 
fic. A  new  road,  called  the  York  Road,  has  also  been  in- 
cluded, runnin.g  through  Agincourt.  O'Sullivan's,  Lansing,  and 
Elia,  thus  forming  a  belt  with  the  Vaughan  Road,  Yonge 
Street,  the  Don  Road,  and  the  Kennedy  Road.  This  is  the 
first  cross-road  that  has  been  added  to  the  system. 


Obituary 

Mr.  Robert  Gash,  of  London,  Ont.,  a  retired  contractor, 
died  recently,  as  a  result  of  a  fall  from  a  tree  at  his  home  in 
that  city. 

Mr.  Reuben  Bowman,  for  many  years  one  of  the  best- 
known  contractors  of  Kitchener,  Ont.,  passed  away  recently 
at  his  home  in  that  city.  Mr.  Bowman  was  born  in  Kitch- 
ener sixty-five  years  ago  and  had  always  resided  there.  For 
the  past  ten  years  he  had  been  living  retired. 

Mr.  William  Earle,  C.E.,  died  recently  in  St.  John,  N.B. 
The  late  Mr.  Earle  was  former  manager  of  the  St.  John  street 
railway,  and  latterly  was  district  engineer  for  the  Dominion 
Government  Department  of  Public  Works  in  Manitoba.  He 
had  also  done  some  engineering  work  for  the  C.P.R. 

Mr.  W.  E.  Soeder,  a  well-known  contractor,  of  Stratford, 
Ont.  recently  met  his  death  by  a  fall  from  a  defective  scaf- 
fold at  the  G.T.R.  shops.  Mr.  Soeder  was  30  years  of  age 
and  a  native  of  Ellice  Township.  He  was  an  active  member 
of  the  Stratford  Builders'  Exchange;  also  a  member  of  the 
I.O.O.F. 

Mr.  Robert  Clohecy.  one  of  Hamilton's  foremost  archi- 
tects, died  suddenly  on  January  3  from  heart  trouble.  The 
deceased  had  been  born  in  Hamilton  seventy-nine  years  ago, 
and  had  spent  practically  his  whole  life  in  that  city.  He  de- 
signed many  of  its  important  l)uildings,  including  all  the 
Roman  Catholic  churches  with  the  exception  of  the  Cathed- 
ral and  St.  Patrick's;  also  the  House  of  Providence  at  Dun- 
das, St.  Joseph's  Convent  on  Park  Street  North,  and  several 
of  the  Roman  Catholic  schools. 

Captain  William  J.  Wilson,  a  graduate  in  civil  engineer- 
fng  of  McGill  University,  is  reported  killed  in  action.  Be- 
fore enlistment  he  was  connected  with  the  Toronto  Harbor 
Commission.  Captain  Wilson  went  overseas  with  the  74th 
Battalion,  in  March  1916,  as  a  lieutenant,  and  was  attached 
to  the  2nd  Canadian  Mounted  Rifles,  with  which  unit  he  par- 
ticipated in  the  actions  on  the  Somme,  Courcelette,  'Vimy 
Ridge,  and  Passchendaele.  He  won  his  captaincy  on  the 
field,  and  for  some  months  had  been  acting  major  in  com- 
mand, of  a.  company. 


Tenders  and  For  Sale  Department 


TENDER 


Sealed  tendevs,  maiked  "Tender  for  Road  Con- 
struction," will  be  received  by  Adrian  I.  Mac- 
Donnell,  County  Clerk,  Cornwall,  Ont.,  until 
noon.  Monday,  January  21st,  1918,  for  the  con- 
struction of  approximately  00  miles  of  County 
Road. 

Tenders  may  be  submitted  on  sections  of  five 
miles  or  more,  each  tender  to  be  accomplished  by 
a  cash  deposit  or  marked  cheque  equal  to  five  per 
cent,    of    the    tendered    price. 

Plans,  profiles  and  specifications  may  be  seen 
and  forms  of  tender  obtained  at  the  oflice  of  J.  G. 
Cameron,  C.E.,  County  Road  Superintendent, 
Finch,    Ont. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

(Signed)    ELI    MEKKLEY, 

Chairman   Road    Committee, 
51-2  Iroquois,   Ont. 


Sealeil  tenders  addressed  to  the  undersigned,  and 
endorsed  "Tender  for  Purchase  of  Materials  in 
Temporary  Uridge  at  Kingston,  Ont.,"  will  lie 
received  at  this  office  until  4  p.m.,  on  Monday, 
January  28,  1918,  for  the  purchase  of  all  ma- 
terials comprised  in  temporary  bridge  over  the 
Cataraqui   River,  at    Kingston,    Ont. 

Forms  of  tender  can  be  obtained  at  this  De- 
partment and  at  the  office  of  the  District  Engi- 
neers at  E(|uity  liuilding,  Toronto,  and  on  ap- 
plication  to  the   Postmaster  at   King.ston,   Ont. 

The  party  whose  tender  is  accepted  must  make 
cash    payment    before    the    materials    are    removed. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied  and  signed  with  their  actual  sig- 
natirrcs,  stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place 
of  residence  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Honourable  the  Minister  of  Public 
Works,  for  .f2W),  which  will  be  forfeited  if  the 
person  tendering  decline  to  enter  into  a  contract 
when  called  upon  to  do  so,  or  fail  to  complete 
the  work  contracted  for.  If  the  tender  be  not 
accepted  the  cheque  will  be  returned. 

The   Department   does   not  bind   itself  to   accept 
the   higliest    or    any    tender, 
lly  order, 

R.    C.    DESROCHERS, 

Secretary. 
Department   of    Public   Works, 

(Ottawa,    December   28,    1917. 

,\ewspai>ers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.  2-2 


POSITIONS  WANTED 


TO  AKCaiTECTS,  ENGINEERS,  CON- 
TRACTORS— Energetic,  practical  man  with  fif- 
teen years'  experience  in  building  construction, 
wishes  position  as  Estimator  or  Superintendent, 
liox    COO,    Contract    Record,    Toronto.  2-2 


.MAN  WITH  EXPERIENCE  in  building  con- 
struction and  knowledge  of  lumber  and  all  kinds 
nf  liuilding  material  wishes  position  as  salesman, 
nndcrstands  plans  and  can  take  off  quantities. 
I'.o\    (jOl,    Contract    Record,    Toronto  2-2 


Late  News 

Chipman,  Alta. 

I'luns  uiiil  specifications  with  the  sec- 
retary-treasurer, P.  J.  Glanzer,  who  will 
receive  tenders  until  January  24  for  the 
erection  of  a  public  school  for  the  Mil- 
liard  School    District    No.   35-»(). 

Halifax,  N.S. 

City  let  contract  rel)uildiiig'  sewerage 
system,  layout  of  streets,  docks,  piers, 
etc.  to  H.  P.  Starrett  Corp.,  11.5  Broad- 
way,   Xew    York   City. 

Hamilton,  Ont. 

Plans  and  specifications  with  the  ar- 
chitect, F.  W.  Warren,  Bank  of  Hamil- 
ton Building,  who  will  receive  tenders 
until  January  I'J  for  alterations,  costing 
.$10,000.  to  store  on   King  St.   E. 

Montreal,   Que. 

Bank  of  Hochclaga,  112  St.  James  St., 
contemplate  alterations,  costing  $7,500, 
to  stores.     Manager,   I-".  G.   Leduc. 

Regina,  Sask. 

lenders  received  l)y  the'  architects, 
Woodman  &  Cubbidge,  .•!02  Lindsay 
liuilding,  Winnipeg,  for  the  erection  of 
a  $200,000  reinforced  concrete  and  brick 
warehouse  for  the  T.  Eaton  Company, 
Ltd.,  190  Yonge   St.,  Toronto. 

Three  Rivers,  Que. 

The  Canada  Iron  l-"oundries,  I^td..  St. 
Maurice  St.,  contemplate  the  purchase  of 
a  16-ton  crane  elevator  and  the  erection 
o£  a  $50,000  frame  and  brick  extension  to 
their  plant.  Superintendent,  Douglas  J. 
Pcake. 

Toronto,  Ont. 

Tenders  received  by  the  architect,  V\'. 
G.  Hunt.  17  Queen  E..  until  January  1!) 
for  all  trades  in  connection  with  the 
erection  of  apartments,  costing  $25,000. 

Vancouver,  B.C. 

Vancouver  and  Districts  Joint  Sewer- 
age and  Drainage  Board  let  contract  for 
cement,  steel,  and  brick  sewer  to  Evans, 
Coletiian  &  Evans'  Ltd.,  Fort  Colutiibia. 
at  a  cost  of  $:!5,000, 

Victoria,  B.C. 

The  City  Council  will  call  tenders 
shortly  for  the  supply  of  60,000  lir  pav- 
ing blocks  (untreated).  Engineer,  Chas. 
H.  f^ust. 

Westmount,   Que. 

Block  of  residences.  Metcalfe  Street, 
owned  by  Geo.  M.  Martin,  J.  A.  Cameron, 
W.  J.  Heller,  Wm.  Bryce  and  G.  H. 
Hulm.     Loss  about  $15,000. 


Miscellaneous 

Meteghan  River,  N.S. 

SifFroi  Robichan  requires  spruce,  pine. 
Douglas  fir.  hardwood,  iron  knees  and 
bars,  etc.,  in  connection  with  shipbuild- 
ing. 

Montreal,  Que. 

Ross  &  MacDonald.  1  Belmont  St.,  are 
preparing  plans  for  a  Y.  M.  C.  \.  hut 
for  the  Young  Men's  Christian  .Associa- 
tion.  127  Drunimond   St. 

The  Canadian  Pacific  Telegraph  Cc  . 
i    Hospital    St..    will    purchase    a    motor 


generator  (Lundell)-25  volts,  GO  am- 
peres. Superintendent,  W.  D.  Neil.  4 
Hospital   .Street. 

Nanoose  Bay,  B.C. 

Powder  plant,  etc..  owned  by  the  Giant 
Powder  Company  damaged  by  explosion. 
Will  rebuild  at  once.  .Superintendent, 
J.  B.  Turner. 

Ottawa,  Ont. 

By-law  in  connection  with  the  estab- 
lishing of  a  coal  yard  at  a  cost  of  $:i00.- 
000  has  been  carried.     Clerk,  W.  H.  Lett. 

Stayner,  Ont. 

John  Knox  wants  prices  on  one  30- 
h.p.    and    one    3-h.p.,    220   volt,    60   cycle, 

.')  phase  .A.C.  motors. 

Sydney,  N.S. 

The  Sydney  Foundry  &  Machine  Co. 
contetiiplate  steel  shi])building  opera- 
tions. 

Three  Rivers,  Que. 

G.  C.  Bastien,  Civil  Engineer,  174 
Notre  Dame  St.,  wants  (irices  on  a  few 
thousand  feel  of  wooden  pipe  6  inches 
in  diameter. 

Toronto,  Ont. 

J.  W.  Devitt.  02  .\lbany  .Ave.,  wants 
a  three-ton  endless  chain  pulley  about 
20  feet  long. 

Woodstock,  Ont. 

City  Council  contemplate  the  purchase 
of  motor  fire  truck  and  hose.  Engineer, 
F.  J.  Ure. 

Yorkton,   Sask. 

A.  M.  McNichol,  Box  .")26,  is  in  the 
market  for  one  250-gallon  vertical  cen- 
trifugal submerged  pump  and  one  vertic- 
al 40-h.p.,  .A.C.  3  phase,  (iO  cycle,  550 
volts,  direct  drive  motor. 

CONTRACTS  AWARDED 
North  Vancouver,  B.C. 

The  Lyall  Shipl)uilding  Co..  Fell  St.. 
have  recevied  contract  for  construction 
of  a  number  of  ships,  approximate  60.000 

tons. 

Toronto,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  hog  pens  costing  $50,000  for  the 
Union  Stock  Yards  Co..  Kcele  Street: — 
General  contract,  .Archibald  &  Holmes, 
Excelsior  Life  Bldg.;  roofing.  Maitland 
Rooting  Co..  29  Colbornc  St.:  glass.  Pil- 
kington  Bros.,  19  Mercer  St. 
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The  Acute  Goal  Situation 

TME  acute  situation  rt\^arding  the  coal  supply  at 
various  points  throu<;hout  Canada  during^  the 
past  few  weeks  adds  timeliness  to  a  strong 
article  by  Mr.  Arthur  V.  White,  consulting  en- 
gineer to  the  Commission  of  Conservation,  which  ap- 
pears in  the  annual  number  of  the  Monetary  Times, 
under  the  heading,  "Coal  Prolilem  of  Canada  Demands 
National  Action."  Mr.  White  points  out  that  the  sup- 
ply of  coal  is  far  from  being  inexhaustible  in  the 
United  States,  and  that  we  may  naturally  expect  to  be 
obliged  in  the  near  future  to  depend  on  our  own  re- 
sources. In  other  words,  the  temporary  crisis  of  the 
past  month  will  become  a  permanent  condition,  the 
solution  of  which  must  rest  with  ourselves.  In  that 
sense  our  troubles  might  prtive  to  have  I)een  a  blessing 
in  disguise  if  they  succeed  in  impressing^  upon  us  the 
necessity  of  getting  ready  for  that  inevitable  event  of 
which  we  can  now,  from  our  recent  exiperience,  form 
some  reasonable  estimate. 

As  a  substitute  for  United  States  coal,  which,  in  all 


human  ])r(ibal)ility,  vvc  shall  lose,  Canada  has  two  con- 
siderable resources — soft  coal  and  vvater-))ower.  Can- 
ada inay,  indeed,  claim  to  be  well  supplied  with  coal, 
but,  unfortunately,  it  is  of  a  quality  not  suitable,  in  its 
natural  state,  for  shipment  across  the  continent.  One 
of  the  big  problems  before  us,  then,  is  to  discover  some 
means  of  economicall}'  utilizing-  this  vast  resource ;  it 
may  ])e  by  transforming  our  coal  into  more  stable  form 
so  that  it  will  stand  shipment,  or  it  may  be  by  convert- 
ing it  at  the  mines  into  electric  energy  and  transmit- 
ting the  power  in  this  form.  The  latter  alternative, 
however,  awaits  developments  in  the  electric  industry 
that  we  may  not  see  in  the  near  future.  The'  former  is 
said  to  be  an  accomplished  fact,  but  very  expensive  in 
operation. 

The  other  substitute — water-power — Canada  also 
possesses  in  considerable  degree ;  Mr.  White  says 
roughly  20,000,000  horse-jjower.  Much  of  this,  however, 
is  located  so  far  from  our  more  thickly  populated  areas 
that  it  is,  temporarily  at  least,  without  value  to  us- 
That  is  all  the  more  reason  why  we  should  guard  with 
the  greatest  care  the  small  fraction  of  the  total  found 
within  our  useful  areas.  The  better  located  a  water- 
power  is,  the  more  reason  why  its  control  should  be 
guarded,  and  also  the  more  vigilance  required  in  pro- 
perly guarding-  it,  as,  naturally,  control  of  such  power 
would  be  more  eagerly  sought  in  proportion  as  its  avail- 
ability increases. 

One  does  not  realize  the  vast  heritage  with  which 
the  people  of  Eastern  C^ntario,  for  example,  have  been 
endowed,  by  simply  gazing  on  the  St.  Lawrence  River. 
JMgures  change  the  viewpoint,  however.  Let  us  sup- 
pose that  the  Long  Sault  is  capable  of  developing 
.-^00,000  horse-power  continuously.  Roughly  speaking, 
it  requires  ten  tons  of  coal  to  provide  one  horse-power 
year.  Thus  the  power  of  the  Long  Sault  Rapids  is  the 
equivalent  to  the  Province  of  Ontario  of  .^,000,000  tons 
of  coal  per  annum  for  all  time.  The  total  im])ort  of 
anthracite  in  1916  was  4,370,81. t.  Therefore,  a  proper 
guarding  of  our  Long  Sault  heritage  alone  will  take 
care  of  the  situation  when  the  United  States  finds  it 
necessary  to  withhold  her  anthracite  for  her  own  peo- 
])le's  use. 

How  soon  that  may  l^e  is  problematical.  Our 
neighbors  to  the  south  have  been  tremendously  "white" 
during-  the  crisis  just  passed,  but  let  us  not  forgot  that 
their  resources  are  limited,  and  that  charity  begins  at 
home.  The  necessity  to  withhold  export  to  Canada 
may  arise  .sooner  than  they,  or  we,  expect. 

For  a  permanent  crisis,  such  as  we  have  just  had  a 
taste  of,  and  which  may  come  to-morrow,  shall  the  peo- 
ple of  Canada  not  do  well  to  hold  themselves  in  readi- 
ness, so  far  as  is  humanly  possible,  by  con.serving  for 
our  own  people  the  heritage  Proxidence  has  willed  us? 


Infringing  on  Rights  of  Givil  Engineers 

AlULL  i)romoted  in  'the  (juebec   Legislature  by 
the   Quebec -and   Atlantic   Railway   Company, 
seeking  a  charter,  contains  one  clause  which 
api^ears  to  infringe  on  the  rights  of  civil  engi- 
neers, and  to  be  contrary  to  Act  2,  Edward  VII.,  Cap. 
25,  which  defines  the  qualifications  of  persons  acting 
as  civil  engineers  in  the  province. 

The  Quebec  and  Atlantic  Railway  Company  pro- 
pose to  take  .some  very  wide  powers,  including  those 
enabling  thetri  to  carry  on  business  as  lumber  dealers, 
agriculturists,  owners  of  water-powers,  wool,  cotton, 
and  paper  manufacturers,  miners,  and  smelters,  and  .so 
on.     The  clause,  however,  which   luav  be  regarded  as 
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very  objectionaijie  from  the  engineers'  point  of  view 
is  D.,  Art.  8.  This  gives  power  to  erect  and  operate 
l)last  furnaces,  plants  for  the  manufacture  of  P>essemer 
and  ojjen-hearth  steel,  electric  furnaces,  steel  plants, 
rolling  mills,  foundries,  plants  for  the  construction  of 
steel  bridges  and  machinery ;  also  to  act  as  engineer 
and  contractor  for  the  construction  of  iron  and  steel 
bridges,  railways,  highways,  steamboats,  cars,  and  for 
the  manufacture  of  steel  and  iron  productions  of  all 
kinds. 

Now,  the  Act  referred  to  above  is  very  explicit  in 
defining  who  shall  practise  as  civil  engineers.  Jt  says: 
"The  expression  civil  engineer  means  any  one  who 
acts  or  practises  as  an  engineer  in  advising  on,  in 
making  measurements  for,  or  in  laying  out,  designing, 
or  supervising  the  construction  of  railways,  metallic 
bridges,  wooden  bridges,  the  cost  of  which  exceeds 
$600;  public  highways  requiring  engineering  know- 
ledge and  experience,  roads,  canals,  harbors,  river  im- 
provements, lighthouses,  and  hydraulic,  municipal, 
electrical,  mechanical,  or  other  engineering  works,  not 
including  government  colonization  roads  or  ordinary 
roads  in  rural  municipalities ;  but  it  is  not  deemed  to 
apply  to  a  mere  skilled  artisan  or  workman." 

It  is  further  provided  that  no  person  shall  be  en- 
titled in  the  Province  of  Quebec  to  use  the  title  of  civil 
engineer,  or  any  abbreviation  thereof,  or  any  name, 
title,  or  description  implying  that  he  is  a  corporate 
member  of  the  Canadian  Society  of  Civil  Engineers, 
nor  to  act  or  practise  as  a  civil  engineer  within  the 
meaning  of  the  Act,  unless  he  is  a  member  of  the  so- 
ciety, or  was  practising  as  such  before  the  Act  came 
into  force. 

The  whole  effect  of  the  Act  is  to  enable  eligible  per- 
sons in  their  individual  capacity  to  become  members 
of  the  society,  and  the  seeking  of  powers  to  practise  as 
engineers  by  such  concerns  as  the  Quebec  and  Atlantic 
Railway  Company  appears  to  be  contrary  to  the  Act 
quoted  above.  Companies,  in  short,  are  not  allowed  to 
practise  as  engineers. 


Ontario  Road  Superintendents  Will  Meet 

THE  fourth  annual  conference  on  road  construc- 
tion for  county  road  superintendents  and  engi- 
neers of  Ontario  will  be  held  at  the  Parliament 
P>uildings,  Toronto,  on  February  25-28.  These 
conferences  have  been  arranged  with  a  view  to  enabl- 
ing the  road  builders  of  the  province  to  meet  and  dis- 
cuss the  many  phases  of  highwav  construction  and  to 
afford  the  engineers  of  the  Department  of  Public  High- 
ways an  opportunity  of  becoming  familiar  with  condi- 
tions in  the  counties  and  townships.  Such  co-ordina- 
tion between  the  department  and  the  county  and  town- 
ship road  authorities  is  desirable,  in  order  to  develop  a 
uniformity  of  methods  and  organizations  throughout 
the  province,  as  demanded  by  the  promulgation  of  a 
general  scheme  of  improvement. 

This  year's  conference  will  differ  from  past  ones  by 
having  some  of  the  subjects  placed  before  the  meeting 
by  the  superintendents  and  county  engineers  rather 
than  by  the  engineers  of  the  department. 

The  program  includes  the  following  topics:  Muni- 
cipal Drainage  as  Related  to  Highway  Construction, 
by  G.  R.  Marston,  C.E.,  Simcoe ;  Gravel  Road  Con- 
struction in  Middlesex  County,  by  C.  Talbot,  London ; 
Ontario  Highway  Laws,  by  W-  A.  McLean,  Mem. Can. 
Soc.C.E.,  Toronto;  Legal  and  Engineering  Features  of 
the  Elimination  of  Grade  Cros.sings,  by  E.  R.  Black- 
well.  C.F..  M. Can. Soc.C.E.,  P.rockville;  Better  Bridges 


and  Culverts,  by  A.  Sedgewick,  Toronto,  assistant  en- 
gineer. Department  of  Public  Highways;  Bituminous 
Surfaces  in  York  County,  by  E.  A.  James,  C.E.,  M- 
Can. Soc.C.E.,  Toronto;  Heavy  Grading  of  Earth 
Roads  in  I^incoln  County,  b^'  P.  Robertson,  Beams- 
ville;  Preliminary  Work  on  I'rovincial  Highways,  by 
George  Hogarth,  OI^.S.,  A.M. Can. Soc.C.E.,  Toronto, 
engineer  of  highways,  Department  of  Public  High- 
ways: Clay  Ivoad  Maintenance  in  Essex  County,  by  J. 
F.  Millen,  Sandwich ;  Asphaltic  Concrete  Construction 
on  Dundas  Street,  York  County,  by  R.  C.  Muir,  To- 
ronto, assistant  engineer,  Department  of  Public  High- 
ways; Macadam  Road  Construction  in  Erontenac 
County,  by  R.  H.  Fair,  Kingston ;  County  and  Town- 
ship Road  Organizations,  by  W.  Huber,  Toronto, 
assistant  engineer.  Department  of  Public  Highways; 
Concrete  Road  Construction,  by  T.  Harry  Jones,  f].A. 
Sc,  city  engineer,  Jirantfcjrd- 

The  sixteenth  annual  meeting  of  the  Ontario  Good 
Roads  Association  will  be  held  in  Toronto  on  Febru- 
ary 27,  28,  and  March  L  As  the  last  session  of  the  con- 
ference will  be  held  on  Thursday  morning,  February  28, 
and  the  meeting  of  the  association  commences  on  \Ved- 
nesday,  the  27th,  it  will  be  possil)le  for  the  superinten- 
dents to  attend  the  last  three  sessions  of  the  Good 
Roads  Association  meeting. 


Goal  Production  in  Canada 

ACCOI'iDING  to  a  recently  issued  report  of  the 
Department  of  Mines,  the  production  of  coal 
during  1916  was  14,483,395  tons,  valued  at 
$38,817,481,  or  an  average  of  $2.68  per  ton,  as 
compared  with  a  production  in  1915  of  13.267,023  tons, 
valued  at  $32,111,182,  or  an  average  of  $2.42  per  ton, 
and  a  production  in  1914  of  13,637,529  tons,  valued  at 
$33,471,801,  or  an  average  of  $2.45  per  ton.  Compared 
with  1915  the  production  in  1916  shows  an  increase  of 
1,216,372  tons,  or  about  9.2  per  cent. 

While  exceeding  the  production  of  each  of  the  two 
preceding  3'ears,  that  of  1916  was  less  than  the  produc- 
tion attained  in  1912  and  in  1913. 

The  average  number  of  men  employed  during  1916 
was  23,611  and  total  wages  paid  $20,884,236,  as  com- 
pared with  an  average  of  24,574  men  employed  in  1915 
and  $17,385,200  paid  in  wages,  and  27,571  men  em- 
ployed during  1914  and  $19,060,011  paid  in  wages. 

The  total  exports  of  Canadian  coal  in  1916  were 
2,135,359  tons,  valued  at  $7,099,387,  as  compared  with 
1,766,543  tons,  valued  at  $5,406,058  in  1915.  There  is 
also  a  small  export  of  coal  "not  the  produce  of  Can- 
ada," amounting  in  1916  to  62,783  tons,  valued  at  $150,- 
799. 

The  total  imports  of  coal  in  1916  were  17,580,603 
tons,  valued  at  $38,289,666,  as  compared  with  imports 
in  1915  of  12,465,902  tons,  valued  at  $28,345,605. 

The  total  consumption  of  coal  in  1916  was  29,865.- 
856  tons,  as  compared  with  23,906,692  tons  in  1915  and 
26,852,323  tons  in  1914. 

P)ituminous  coal  constitutes  by  far  the  largest  pro- 
portion of  the  annual  production.  Lignite  only  is  pro- 
duced in  Saskatchewan,  and  in  Alberta  it  forms  a  large 
proportion  of  the  province's  production.  Of  anthracite 
there  is  a  small  output — less  than  200,000  tons  annu- 
ally— from  one  mine,  at  Bankhead.  .\lta. 


The  United  States  Department  of  Agriculture  has 
recently  issued  Bulletin  No.  555,  entitled  "Standard 
Forms  for  Specifications,  Tests,  Reports,  and  Meth- 
ods of  Sampling  for  Road  Materials." 
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Two  Units  of  College  at  Lennoxville,  P.  Q, 

Buildings  of  Steel  Frame  and  Concrete  Construction  with  Sieg- 
wart  Beam  Floors — Water  Supply  Derived  from  2000  Foot  Well 


IN  our  issue  of  January  3,  1917,  we  published  a  pre- 
liminary description  of  the  first  unit  —  the  pre- 
paratory building — of  the  Lennoxville  School,  the 
entire  designs  for  which  have  been  prepared  by 
Mr.  Kenneth  G.  Rea,  F.R.I. B. A.,  Montreal.  The 
school  is  for  preparing  pupils  for  the  universities,  and 
is  being  erected  through  the  generosity  of  Mr.  J.  K. 
L.  Ross,  of  Montreal.  The  style  is  Tudor,  the  build- 
ings being  based  on  the  lines  of  the  great  English  pub- 
lic schools.  No  money  has  been  spared  to  make  the 
buildings  of  the  highest  class  of  construction,  and 
nothing  has  been  left  undone  in  the  matter  of  decora- 
tion. 

The  contract  for  the  first  unit  was  let  to  John  Quin- 
lan  &  Co.,  Montreal,  who  have  also  obtained  the  con- 
tract for  the  second  unit— 'the  dining-hall  building. 
The  work  now  erected  consists  of  the  preparatory 
school,  200  ft.  X  64  ft.,  of  four  storeys ;  the  dining-hall 
building,  160  ft.  x  56  ft.,  three  storeys;  a  cloister,  80  ft. 
long  by  10  ft.  wide.  The  power-house  erected  by  G. 
15.  Mitchell,  Montreal,  is  60  x  60  ft.  and  50  ft.  high, 
with  a  125  ft.  chimney,  and  contains  the  boilers,  ma- 
chinery, transformers,  etc.,  and  a  complete  laundry 
equipment  on  the  upper  floor.  An  underground  tun- 
nel leading  from  the  power-house  to  the  buildings  has 
been  constructed  by  the  Loomis,  Dakin  Company, 
Sherbrooke,  who  also  erected  the  water-towers.  Two 
miles  of  sewerage  pipes  leading  to  a  septic  tank  and 
distributing  bed  have  been  installed  by  Charles  Mc- 
Neilly,  Ste.  Agathe.  In  addition,  20  teams  and  50  men 
are  employed  in  laying  out  the  grounds,  walks,  ter- 
races, roads,  etc.,  covering  about  three-quarters  of  a 
square  mile.  Altogether  250  men  are  now  at  work  on 
the  buildings,  etc.,  for  whom  temporary  accommoda- 
tion has  been  erected,  together  with  warehouses  and 
offices. 

Steel  Frame,  With  Siegwart  Floors 
The  preparatory  unit  affords  accommodation  for  60 
boys,  and   is  divided  into  two  houses,   with   separate 


entrances.  The  building  comprises  play,  music,  read- 
mg,  writing,  class,  and  masters'  rooms,  besides  a  large 
number  of  dormitories,  masters'  and  matron's  bed  and 
sitting-rooms,  and  sick  rooms  with  nurses'  quarters. 
The  superstructure  consists  of  a  steel  frame,  with 
Seigwart  beams  and  walls  of  wax-faced  brick,  and 
trimmings  of  Ohio  sandstone,  with  a  base  of  Stanstead 
granite.  The  brick  is  backed  with  terra  cotta.  The 
large  corridors  and  the  partitions  of  the  rooms  are  of 
Kittanning  brick,  the  floors  of  terrazzo,  trimmed  with 
marble,  the  lavatories  of  Missisquoi  marble,  while 
marble  is  also  freely  employed  in  some  of  the  rooms 
for  wainscoating. 

The  dining-hall  building  has  the  same  general  fea- 
tures, as  far  as  materials  are  concerned,  as  the  pre- 
paratory school,  with  this  important  exception,  that 
in  place  of  a  steel  frame,  reinforced  concrete  is  em- 
ployed. The  entire  baseinent  is  laid  out  for  kitchen 
purposes;  thus  there  is  a  very  large  kitchen  proper, 
with  the  most  modern  ranges,  dressers,  etc.,  refrigera- 
ti6n  room,  receiving  room,  stewards'  room,  matron's 
and  helps'  rooms,  and  heater  room.  The  passages  are 
lined  with  Kittanning  brick,  and  the  rooms  have  plas- 
tered walls  and  ceilings.  The  main  features  of  the 
first  floor  are  the  preparatory  and  the  upper  school 
dining-rooms,  with  a  servery  in  the  centre,  communi- 
cating with  both  dining-rooms.  The  servery  is  to  be 
fitted  up  with  serving  tables,  and  is  to  be  equipped 
with  an  elevator  running  to  the  kitchen.  Small  halls 
are  located  at  either  side  of  the  dining-rooms.  The 
preparatory  school  dining-room  has  an  oak  floor,  with 
plaster  walls  and  hung  ceiling,  while  the  upper  school 
dining-room  has  also  an  oak  floor  with  an  oak  beam 
ceiling  and  plaster  walls.  The  end  halls  have  terrazzo 
floors,  with  marble  borders  and  hung  plaster  ceilings. 

The  greater  part  of  the  second  floor  is  occupied  by 
an  assembly  hall,  104  x  45.6  ft.,  having  a  raised  plat- 
form at  one  end.  The  floor  here  is  of  quartered  oak; 
the  ceiling  has  ornamental  plaster  cornices,   and   the 


THE    CONTRACT    RECORD 


January  art,  1018 


walls  are  panelled  in  oak.  At  either  end  of  the  assem- 
bly hall  there  is  a  small  hall,  having  faced  brirk  walls 
and  marble  dados;  while  on  a  mezzanine  Hoor  there 
will  be  located  a  dressing-room  and  a  storeroom. 

There  are  two  entrances,  the  main  one,  with  suit- 
able mouldings  and  ornamentation  of  Cleveland  sand- 
stone, and  above  this  there  will  be  leaded  glass. 

The  two  buildings  are  connected  by  a  cloister  with 
five  open  arches  of  Ohio  sandstone,  the  floors  being  of 
terrazzo,  with  marble  trim. 

On  the  upper  portion  of  the  land  a  well  has  been 
sunk  to  the  depth  of  2,000  ft.,  and  from  there  the  water 
is  elevated  by  compressed  air  into  two  water-towers, 
about  60  ft.  higher  than  the  elevation  of  the  buildings, 
so  that  the  water  runs  by  gravity  into  the  various 
parts  of  the  schools.  The  pipes,  together  with  those 
from  the  power-house,  are  conveyed  in  the  concrete 
tunnel,  which  is  1.000  ft.  long,  the  inside  dimensions 
being  17  x  18  ft. 

The  general  contractors  for  the  preparatory  school 
and  dining-hall  are  John  Quinlan  &  Co.,  Montreal. 
Sub-contracts  ha\e  l)een  let  as  follows :  Structural 
steel.  Dominion  Bridge  Company;  ornamental  iron. 
Dominion  Architectural  Iron  Works;  electrical  work, 
Collyer  &  Brock;  plumbing  and  heating,  Thomas 
O'Connell ;  marble,  Missisquoi  Marbles,  Ltd.;  tile 
work,  James  Walker  Hardware  Company ;  roofing, 
ventilation,  and  metal  doors,  Macfarlane-Douglass 
Company,  Ltd. ;  painting  and  glazing,  E.  Mapes  (pre- 
paratory school),  and  Alexander  Craig  (dining-room 
building)  ;  elevator,  Otis  Fensom  Elevator  Company ; 
refrigeration,  Frick  Ice  and  Refrigeration  Company ; 
boring  of  well,  Wallace  Bell  Company,  Ltd.;  mechani- 
cal end  of  water  service.  William  T'errv. 


Canadian  Aloxite  Go.'s  Plant 

New  Development  Comprises  Series  of  Build- 
ings, Chiefly  of  One-Storey  Steel-Frame 
Type— Extensions  Provided  For 


AT  Shawinigan  I'^alls,  I'.U..  Church,  Ross  Com- 
pany, Ltd.,  Montreal,  are  constructing  for  the 
Canadan  Aloxite  Company,  Ltd.,  a  series  of 
buildings  for  the  manufacture  of  aloxite  and 
carl)orundum.  The  company  is  a  branch  of  the  Car- 
borundum Company,  of  Niagara  Falls,  N.Y.,  and  the 
plant  now  nearing  completion  is  similar  to  that  in  Xew 
York  State,  liefore  the  work  of  erection  was  com- 
menced the  land  had  to  be  cleared  of  brush  and  stumps, 
while  a  certain  amount  of  fill  had  also  to  be  done. 

The  buildings  co\er  a  very  large  area,  and  in  the 
main  are  of  one  storey,  with  steel  frame  and  column^. 
The  only  structure  not  of  one  storey  is  the  mainten- 
ance building,  with  two  floors.  It  comprises  a  ma- 
chine sho]),  general  stores,  wash  and  locker  rooms  for 
the  men,  boiler-house,  laboratory,  and  general  offices. 
The  building  is  166  x  64  ft.,  constructed  of  brick,  with 
concrete  foundation  walls,  and  concrete  floors  on  the 
ground  floor.  The  boiler-room  also  has  a  reinforced 
concrete  floor.  The  remainder  of  the  building  is  of 
mill  construction.  The  interior  partitions  are  of  brick 
and  wood.  The  floors  are  sui)ported  by  wood  posts, 
except  in  the  boiler-r(K)m,  where  they  are  of  concrete. 

The  aloxite  building.  .^9  x  162  ft.,  has  a  steel  frame. 
with  asbestos  corrut-ated  iron   roofing  and   sidimr,  on 


General  view  of  plant  development  of  Canadian  Aloxite  Company  at  Shawinigan  Falls. 
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concrete  foundations.  The  floor  is  of  concrete  and 
brick. 

The  aloxite  mi.xing  building  is  60  x  162  ft.  The 
foundations  are  of  concrete  and  the  frame  of  wood, 
covered  with  an  asbestos  corrugated  iron. 

The  carborundum  building,  on  a  site  91  x  252  ft., 
has  a  steel  frame,  with  an  asbestos  corrugated  iron 
roof  and  sides,  the  foundations  being  of  concrete  and 
the  floors  of  brick. 

The  plant  for  cari)orundum  mixing  will  be  in  a 
building  60  X  113  ft.,  having  an  extension  16  x  50  ft. 
The  frame  is  of  wood  and  the  roof  of  asbestos  corru- 
gated iron.  This  section  also  comprises  three  large 
storage  bins  of  laminated  wood,  on  concrete  founda- 
tions. The  bins  are  for  the  storage  of  raw  materials : 
two  are  60  ft.  in  diameter  and  the  other  30  ft.  in  diame- 
ter. 

A  very  complete  water  system  is  being  installed, 
including  a  pumping-house  on  the  river  bank.  The 
pumping-house  is  of  concrete  and  brick,  16  x  16  ft.  The 
water  will  be  jnimped  from  the  river  and  distributed 
through   mains   to  the  \arious  buildings.     The  entire 


plant  is  to  be  electrically  operated,  and  for  this  pur- 
pose si.x  transformer  houses  of  concrete  and  brick  have 
been  constructed.  The  company  will  use  alxiut  20,000 
horse-power,  the  greater  part  being  used  in  connection 
with  the  aloxite  and  carborundum  buildings.  These 
latter  are  to  be  equipped  with  electric  travelling  cranes, 
running  the  entire  lengths  of  the  buildings,  for  hand- 
ling material. 

Two  railway  sidings  have  been  constructed,  each 
about  800  feet  long. 

To  take  care  of  the  employees  the  company  have 
erected  a  large  kitchen  and  bunk-house.  30  x  150  ft.,  in 
which  90  men  will  be  fed  and  housed. 

The  plant  has  been  designed  with  a  xiew  to  exten- 
sions in  the  near  future. 

All  the  work  has  been  done  by  the  Church,  Ross 
Company,  Ltd.,  with  the  exception  of  the  electrical 
portion,  which  has  been  carried  out  by  the  .\loxite 
Company.  The  brick  was  supjjlied  by  the  Citadel 
llrick  Company,  Quebec,  and  the  National  Hrick  Com- 
])auv  of  I-a]irairie.  M<intreal ;  drainage  tiles  and  fire- 
liricks  fur  boilci's  bv  William  McNallv,  Montreal:  and 


cast-iron  water  mains  by  the  Canada  Iron  Foundries, 
Ltd.,  Montreal. 

The  steel  was  supplied  by  the  Hamilton  Bridge 
Works  Company,  Hamilton,  Ont. 

Great    Activity   in  Vancouver's   Industrial 
Centre — Descriptions  of  New  Plants 

VAXCOUVLR'S  latest  industrial  centre  — 
Granville  Island — is  teeming  with  activity 
nowadays.  On  this  island,  in  the  heart  of  the 
city,  already  are  situated  the  plants  of  the 
Vulcan  Iron  Works,  the  Wallace  Foundry  Company, 
Ltd.,  the  Pacific  White  Lead  Company,  Ltd-,  the 
Schaake  Machine  Company,  Ltd.,  the  British  Colum- 
bia Fquipment  Company,  and  the  Pacific  Dredging 
Company.  Practically  all  the  lots  are  taken  up,  and 
many  new  industries  plan  to  establish  plants  during 
the  coming  year. 

The  Vulcan  Iron  Works,  whose  plant  was  com- 
pleted a  few  months  ago,  is  already  working  to  full 
capacity.  The  ,sho])  has  an  area  of  220  ft.  by  105  ft., 
and  is  designed  to  handle  the  heaviest  and  largest  boil- 
er and  pipe  work.  It  is  of  post  and  beam  construction, 
on  pile  foundation.  All  the  machinery  is  on  piles.  The 
plant  is  equipped  with  four  travelling  cranes,  and  has 
all  the  latest  and  mcrst  modern  machinery  in.stalled.  It 
is  considered  the  most  up  to  date  (although  not  the 
largest)  boiler  and  pipe  plant  on  the  Pacific  Coast. 
Gardiner  &  Mercer,  of  Vancouver,  were  the  architects, 
while  lloduson  &  Kin"'  were  the  general  contractors, 
and  C.  H.  F.  Williams  the  electrical  contractor. 

Shipbuilding  Results  in  Activity 

The  building  of  the  Wallace  Foundry  Company  is 
designed  as  an  iron  and  brass  foundry,  erected  chiefly 
to  look  after  the  large  ship  and  machinery  orders 
which  have  resulted  from  Vancouver's  growing  ship- 
building- industry.  The  building  was  designed  by  Gar- 
diner (K:  Mercer,  and  is  the  largest  and  most  up-to-date 
foundry  west  of  Winnipeg-  The  building  has  a  ground 
area  of  200  x  74  ft.,  exclusi\e  of  the  pattern  shop  and 
offices,  which  are  housed  in  a  separate  building.  It  is 
of  post  and  beam  construction,  and  equipped  to  handle 
the  largest  marine  castings.  It  has  three  larsje  casting 
pits,  ranging  from  10  x  10  ft.  to  16  x  16  ft.,  and  has 
three  large  coke  ovens  installed.  Two  cupolas — one 
three-ton  and  the  other  five-ton — are  part  of  the  equip- 
ment which  handles  the  steel  work.  The  plant- has  ex- 
cellent railway  and  motor  facilities,  a  railway  spur 
coming  into  the  yard  close  to  the  cupola  loading  plat- 
form. This  plant  is  also  working  to  capacity,  but  ex- 
periences difficulty  in  securing  competent  moulders. 
Contractors  for  this  plant  were  Hodgson  &  King,  with 
Mundy  &  Rowland  contracting  for  the  electrical  equip- 
ment. 

The  Pacific  White  Lead  Company  have  erected  on 
Granville  Island  a  new  wthite  lead  corroding  plant, 
which  they  found  necessary  to  meet  their  increasing 
export  trade.  This  plant  is  housed  in  a  building  150  x 
75  feet,  built  of  interk^king  tile  construction,  cement 
rendered  on  the  outside.  Tlie  floors  are  also  concrete 
and  the  roof  designed  on  the  Howe-truss  principle,  sj 
as  to  retain  warmth  in  the  building.  Architects.  Gar- 
diner &  Mercer;  general  contractors,  Hodgson  &  King; 
electrical  contractors.  Cope  &  Son. 

The  plant  of  the  Schaake  Machine  Companv,  Ltd.. 
which  is  still  in  course  of  erection,  is  of  the  post  and 
l)eam  construction,  of  wood  frame.  It  is  designed  as  a 
machine  shop,  and  has  a  floor  area  of  160  x  65  feet. 
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Bituminous  Surface  Treatments  for  Gravel 
and  Broken  Stone  Roads 

Paper  Presented  to  American  Association  for  Advancement  of  Science 
Discussess   Efficiency   of   the    Application    of    Bituminous    Materials 

Wy  Julius  ^'^i'"-'  


ABOUT  ten  years  ago  the  dual  problem  of  dust 
prevention  and  road  preservation — t{j  borrow 
the  commonly  used  terms— first  assumed  im- 
portance. A  large  mileage  of  hard  surfaced 
roads,  which  had  been  built  and  maintained  according 
to  varying  ideas  and  methods,  were  threatened  with 
destruction  ;  and  a  variety  of  bituminous  products,  dif- 
fering widely  in  origin,  consistency  and  behavior,  many 
of  which  have  now  disappeared  entirely  from  the  mar- 
ket, were  applied  in  the  efforts  to  preserve  them.  Prior 
to  that  .time  a  g<x)d  macadam  road  had  been  defined  as 
one  having  a  smooth,  hard  surface,  furnishing  a  water- 
tight roof  for  the  earth  subgrade  beneath,  and  acting 
as  a  "more  or  less  rigid  stratum  to  distribute  the  con- 
centrated pressure  of  wheel  loads" — in  other  words,  a 
foundation  and  wearing  surface  in  one.  Under  this 
description,  however,  were  included  many  roads  which 
were  in  no  wise  suited  to  carry  successfully  a  bitumin- 
ous surface  treatment. 

Suitable  Surface  for  Bituminous  Material 

The  present-day  macadam  road  requires  at  least 
equal  rigidity,  and  regularity  of  surface  contour  has 
assumed  even  greater  importance ;  but,  in  addition,  it 
must  meet  the  special  requirement  of  presentmg  a  suit- 
able surface  for  the  application  of  a  liquid  bituminous 
material.  For  the  latter  purpose  there  is  fairly  general 
agreement  as  to  the  necssity  for  a  clean  Mosaic  sur- 
face, with  a  maximum  exposed  area  of  tightly  locked, 
coarse  road  metal  and  the  least  possible  part  of  the 
surface  occupied  or  covered  by  screenings,  dust,  or 
other  fine  material.  If  a  graded  aggregate  has  been 
used  in  the  construction  or  resurfacing  of  the  road  it  is 
essential  that  the  distribution  of  the  different  sizes  shall 
be  uniform,  the  smaller  pieces  tending  as  nearly  as 
possible  to  assist  in  locking  the  larger  pieces  and  to  re- 
duce the  size  of  the  individual  surface  voids  surround- 
ing them,  and  that  there  shall  be  a  complete  absence 
of  "pockets"  of  segregated  small  sizes.  If  this  result  is 
accomplished  successfully  the  bitumen,  after  applica- 
tion, will  have  a  direct  and  approximately  uniform 
anchorage  to  the  surfaces  of  pieces  of  solidly  embedded 
road  metal,  and  the  gaps  between  the  individual  pieces, 
which  must  be  filled  and  spanned  by  the  mixture  of 
bituminous  material  and  mineral  coverings,  will  be  of 
the  least  practicable  size.  Stated  in  other  words,  it 
may  be  said  that  it  is  now  an  established  fact  that  the 
success  of  bituminous  surface  treatments  is  far  more 
dependent  upon  the  condition  of  the  roadway  treated 
than  upon  the  kind  of  bituminous  material  used  or  any 
other  details  in  the  process  of  application. 

Binds  and  Seals  Road  Crust 

After  making  reasonable  allowance  for  availability 
of  bituminous  materials  and  for  all  the  differences  m 
the  climatic  and  traffic  conditions  to  which  the  bitum- 
inous surface  treated  road  will  be  exposed,  it  appears 
that  a  greater  and  desirable  degree  of  uniformity  of 
practice  in  connection  with  this  work  will  be  reached 

*>  Engineer  of  tests,  Pennsylvania  State  Hlghwav  Department. 


only  by  more  careful  enquiry  into  the  real  purposes  of 
bituminous  surface  treatments  leading  to  a  more  gen- 
eral agreement  among  engineers  as  to  general  types, 
materials,  and  methods  to  be  employed  to  meet  similar 
sets  of  conditions.  Bituminous  surface  treatments  at 
first  appear  to  serve  a  number  of  distinct  purposes  in 
the  preservation  of  the  road  surface,  but  upon  analysis 
these  may  be  placed  into  two  classes — (a)  priming  and 
l)inding  the  upper  portion  of  the  road  crust;  (bj  sealing 
and  smoothing  the  road  surface. 

The  screenings  or  fine  material  occupying  the  small 
voids  surrounding  the  coarser  pieces  of  aggregate  must 
be  saturated  by  the  bituminous  material  to  a  degree 
that  the  particles  will  adhere  to  one  another  as  well  as 
to  the  contact  surfaces  of  the  adjacent  road  metal. 
This  should  further  result  in  the  formation  of  an  ir- 
regular, but  continuous,  waterproofing  layer  below  the 
road  surface,  serving  to  intercept  water,  drawn  by 
capillary  attraction  from  'the  subgrade.  Contrasted 
with  this,  the  sealing  action  consists  in  the  formation 
of  a  continuous  film  of  bitumen  or  bitumen-coated  par- 
ticles coating  the  exposed  surfaces  of  the  upper  layer 
of  road  metal  and  filling  and  bridging  the  gaps  between 
the  individual  pieces  of  the  latter  with  a  tough,  elastic 
mixture  of  mineral  covering  material  and  bitumen. 
This  seal  coat,  so  long  as  it  remains  intact,  serves  to 
waterproof  the  road  surface  and  tends  to  produce  a 
generally  smooth  and  slightly  resilient  surface,  lower- 
ing tractive  resistance,  reducing  the  abrasive  and  pick- 
ing action  of  horse-drawn  traffic,  and  ofTering  more 
effective  resistance  to  the  shearing  and  displacing  ac- 
tion of  motor-driven  traffic. 

Selection  of  Proper  Material 

In  the  selection  of  the  proper  material  for  applica- 
tion to  a  stone  or  gravel  road  these  two  functions 
should  be  weighed  according  to  the. necessities  of  the 
case.  Roads  receiving  their  first  treatment  undoubt- 
edly require  the  priming  action  above  described,  as  the 
first  essential  to  successful  results.  Contrary  to  the 
practice  of  some  localities,  this  would  seem  to  limit 
first  application  materials  to  those  which  are  liquid  at 
normal  air  temperature.  The  full  range  of  products 
which  can  be  applied  successfully  for  this  purpose  is 
not  yet  known,  but  in  a  given  case  the  selection  of  the 
particular  material  to  be  used  should  undoubtedly  be 
infiuenced  b}'  the  question  of  whether  the  priming  coat 
will  be  followed  by  the  seal  coat  within  a  period  of  a 
day,  a  month,  or  whether  an  entire  season  would 
elapse.  In  the  latter  case  it  is  obvious  that  a  more 
heavily  bodied  material  would  be  required  than  in  the 
first  instance.  On  the  other  hand,  it  cannot  safely  be 
assumed  that  all  bituminous  materials — regardless  of 
character  or  origin — are  necessarily  of  the  same  value 
as  primers  simply  because  they  are  of  approximately 
the  same  liquid  consistency.  Observation  and  experi- 
ence have  taught  that  there  is  a  considerable  difference 
in  behavior  in  this  respect ;  and,  while  no  specifica- 
tions as  yet  attempt  to  cover  definitely  this  particular 
point,  it  has  been  suggested  that  a  study  of  the  surface 
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tension  of  different  products  of  about  the  same  con- 
sistency be  made,  since  this  property  bears  a  direct 
relation  to  the  height  to  which  a  liquid  will  rise  in  a 
capillary  tube,  which  may  also  be  regarded  as  a  mea- 
sure of  its  ability  to  creep  down  into  the  irregular 
capillary  tubes  formed  between  the  fine  particles  of 
mineral  matter  in  a  road  surface. 

Should  Not  Thicken  Too  Rapidly 

In  this  same  connection  it  should  be  remembered 
that  just  as  the  usual  "hot  application"  bituminous 
material  is  liquid  only  so  long  as  its  retains  its  heat, 
similarly  many  products  which  are  liquid  at  normal 
temperature  may  remain  so  only  so  long  as  they  retain 
their  volatile  constituents.  If  the  latter  are  lost  too 
quickly,  the  bituminous  material  will  thicken  so  rapidly 
as  to  fail  to  serve  its  purpose  as  a  primer.  If,  as  is  fre- 
quently the  case,  a  bituminous  material  for  hrst  appli- 
cation must  serve  not  only  as  a  primer,  but  also  pro- 
vide sufficient  surface  sealing  so  that  the  road  may 
safely  carry  a  season's  traffic,  the  most  desirable  pro- 
duct is  that  which  is  so  constituted  that,  while  not 
changing  in  consistency  too  rapidly  upon  exposure  to 
the  air,  it  will  nevertheless  leave  a  residue  of  heavier 
consistency  on  the  road  surface  to  serve  as  a  cement- 
ing material  for  a  partial  seal  coat. 

Considering  the  second  case,  if  the  bituminous  ma- 
terial is  to  serve  almost  entirely  in  the  production  or 
maintenance  of  a  seal  coat,  the  character  of  the  resi- 
dual bituminous  material  finally  left  on  the  road  sur- 
face is  the  most  important  factor  to  be  considered.  In 
so  far  as  consistency  at  the  time  of  application  is  con- 
cerned, the  necessity  for  a  material  that  is  liquid  at 
ordinary  air  temperature  is  largely  removed,  since  no 
priming  or  penetrating  qualities  are  required.  There 
is,  however,  a  greater  assurance  of  a  complete  union 
between  the  old  and  newly-applied  material,  and  of  an 
enlivening  of  the  former  (in  the  case  of  roads  which 
have  been  treated  in  previous  seasons)  with  the  use  of 
this  class  of  material.  If  a  liquid  material  is  to  be 
used  for  this  purpose,  it  becomes  quite  important, 
from  the  standpoint  of  the  convenience  of  the  traveling 
public,  that  it  should  contain  a  considerable  percent- 
age of  volatile  material,  since  a  product  of  the  reverse 
character,  placed  and  held  on  the  surface  of  a  fairly 
impervious  road,,  creates  a  slippery  and  unsafe  condi- 
tion, which  requires  excessive  time  for  correction  be- 
cause of  its  slow  volatilization. 

These  considerations  indicate  that  a  given  liquid 
bituminous  product  can  hardly  be  equally  suitable  for 
use  both  as  priming  and  sealing  material.  Whether 
a  hot  or  cold  application  material  is  used  in  seal  coat, 
or  retreatment  work,  the  essential  point  is  that  the 
original  bituminous  material,  or  the  final  residue  from 
it,  shall  be  of  the  proper  consistency,  pliable  and  elas- 
tic, and  retain  these  properties  under  temperature 
changes,  aging,  and  exposure  to  traffic  and  atmos- 
pheric agencies. 

Influence  of  Road  Metal  on  Success  of  Treatment 

The  influence  of  the  character  or  quality  of  the  road 
metal  on  the  success  of  bituminous  surface  treatments 
is  still  an  uncertain  factor.  Material  of  an  argillaceous 
character — that  is,  argillaceous  sandstone  or  lime- 
stone, slates,  and  argyllite — and  bank  gravel  with  a 
high  clay  content,  have  been  noted  to  affect  the  results 
adversely.  This  may  be  due  largely  to  the  usual 
presence  of  earthly  or  shaley  material  in  the  screen- 
ings used  in  bonding  the  road,  and  again  to  the  smooth, 
highly  polished  surfaces  nf  the  fragments  of  some  of 


these  varities  of  rock.  Hard,  crystalline,  metamor- 
phic  rocks,  of  the  general  character  of  gneiss,  are  dif- 
ficult to  bond  with  their  own  screenings,  and  are  slow 
in  forming  a  solid,  impervious  crust.  The  road  sur- 
face frequently  ravels  in  spots  under  traffic  before  the 
first  bituminous  application  is  made,  thus  interfering 
with  the  complete  success  of  the  treatment.  Occa- 
sional instances  have  also  been  noted  of  stone  so  soft 
as  to  be  crushed  by  the  weight  of  traffic  beneath  the 
bituminous  seal,  causing  a  local  breaking  up  of  the 
bituminous  seal.  In  general,  however,  the  require- 
ments for  stone  for  surfaces  intended  to  receive  bitum- 
inous treatments  are  less  exacting  than  in  the  case  of 
waterbound  macadam,  and  a  hard  limestone  may  be 
used  with  the  same  bituminous  material  and  under 
almost  as  severe  traffic  conditions,  and  give  as  suc- 
cessful results  as  trap  rock. 

Surface  Treatments  Mere  Films  at  First 

The  completed  surface  treatment  is  immediately 
subjected  to  the  destructive  influence  of  traffic,  atmo.s- 
pheric,  and  climatic  agencies.  As  regards  traffic,  it  is 
evident  that  the  life  and  completeness  of  the  bitumin- 
ous seal  depends  directly  upon  the  ability  of  the  under- 
lying road  crust  to  furnish  complete  and  uniform  sup- 
port. Surface  treatments  for  at  least  the  first  few 
years  of  their  application  can  scarcely  be  regarded  as 
more  than  films;  and,  however  perfect  or  elastic  this 
film  may  be,  it  is  questionable,  in  view  of  its  small 
depth  and  the  impact  which  must  be  transmitted  to 
the  piece  of  road  metal  beneath,  whether  it  can  reason- 
ably be  expected  to  withstand  the  pounding  of  the 
hoofs  and  wheels  of  heavy  horse-drawn  traffic  or  the 
shearing  action  of  heavily-laden  solid-tired  trucks, 
especially  when  acting  in  the  presence  of  a  coating  of 
mud  or  melting  snow  or  ice  on  the  road  surface.  In 
this  connection  excellent  examples  of  bituminous  sur- 
face treated  roads  in  suburban  sections  of  cities  in 
which  a  real  estate  development  unexpectedly  begins 
have  been  seen  to  deteriorate  rapidly ;  while,  on  the 
other  hand,  inferior  roads  in  localities  where  the  sur- 
face is  blanketed  with  snow  or  ice,  which  remains  from 
the  early  part  of  the  winter  to  the  final  spring  thaw, 
are  found  to  be  preserved  in  excellent  condition. 

It  will  always  be  difficult  to  define  the  exact  locali- 
ties in  which  bituminous  surface-treated  roads  can  be 
relied  upon  to  meet  all  requirements  because  of  the 
uncertainty  of  changes  in  the  amount  and  character  of 
traffic  resulting  from  unexpected  developments  in  in- 
dustrial operations  of  all  sorts,  as  well  as  temporary 
severe  increases  resulting  from  a  condition  such  as 
previously  mentioned.  On  the  other  hand,  systemati- 
cally maintained  bituminous  treated  roads  have  been 
found  to  be  an  entire  success  under  the  conditions  for 
which  they  were  originally  designed — that  is,  for  large 
amounts  of  motor  traffic.  In  an  analysis  of  the  cost  of 
such  roads  in  Maryland  in  1917,  Mr.  H.  G.  Shirley  has 
shown  that  the  annual  maintenance  cost  per  mile  of 
bituminous  surface  treated  roads  divided  by  the  annual 
tonnage  passing  over  the  road  is  less  for  main  auto- 
mobile traffic  routes  than  for  any  other  set  of  traffic 
conditions.  Experience  up  to  date  may  be  said  to  have 
demonstrated  that  in  so  far  as  traffic  is  concerned  the 
well-built  bituminous  surface  treated  road  will  give 
satisfactory  service  in  many  localities  where  there  is 
reasonable  assurance  of  a  continuance  of  a  preponder- 
ance of  pneumatic-tired  motor  traffic  with  lesser 
amounts  of  solid-tired  motor  and  heavy  horse-drawn 
traffic. 

As  regards  climatic  conditions,  it  has  already  been 
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sujjgested  that  roads  of  this  type  Iniilt  and  maintained 
^jy  similar  methods  apparently  encounter  the  most  ad- 
verse condition  when  exijiosed  to  a  winter  climate 
which  inchides  alternate  freezing  and  thawing  coupled 
\vith  the  maintenance  of  traffic  over  the  rcjad  thr(jugh- 
out  the  winter  and  early  spring  season ;  while  the  re- 
verse condition  may  act  as  an  actual  preservative  of  a 
bituminous  surface  treatment. 

,\11  bituminous  materials  wiill  deteriorate  to  some 
degree  on  exposure  to  the  air  and  weather.  Well- 
«  drained  macadam  road  crusts  having  a  complete  bit- 
uminous seal  have  l)een  found  to  contain  a  very  appre- 
ciable amount  of  moisture  during  the  early  spring, 
drawn  undoubtedly  from  the  sub-grade  and  adjacent 
earth  shoulders.  This  moisture  in  the  body  of  the 
rt)ad,  under  freezing  temperature,  does  more  damage 
to  bituminous  surface  films  than  any  other  natural 
agency,  especially  in  the  case  of  roads  which,  as  a  re- 
sult of  careless  construction,  etc.,  do  not  ccjuform  to 
some  of  the  requirements  (previously  described.  As  a 
further  illustration  of  the  importance  of  frost  action, 
it  is  reported  that  in  extreme  southern  states  it  is  pos- 
:  !ble  to  maintain  bituminous  treated  gravel  roads  as  a 
l)ermanent  form  of  construction,  in  so  far,  of  course, 
as  this  type  can  be  called  permanent;  while  in  certain 
New  luigland  states,  even  with  careful  attention  to 
drainage,  it  is  found  impossible  to  hold  the  impervious 
bituminous  surface  on  gravel  roads  subjected  to  the 
heavin"-  and  consequent  settling  of  the  spring  break- 
up. There  is  no  assurance,  of  course,  that  the  gravel 
in  the  two  cases  is  of  equal  quality,  but  all  indications 
point  to  this  as  an  illustration  of  the  limitations  im- 
posed by  climatic  conditions  upon  the  possible  success 
of  this  type  of  construction. 

Repeated  Applications 

Assuming  that  traffic  and  climatic  ctjnditions  are 
reasonably  favorable  to  this  class  of  work,  it  still  re- 
mains to  be  determined  what  are  its  further  limita- 
tions. Improxed  methods  of  construction,  more  at- 
tention to  details  in  the  construction  of  road  and  better 
selection  and  application  of  bituminous  materials,  on 
the  one  hand,  may  to  some  degree  widen  even  its  pres- 
ent range  of  usefulness.  Repeated  annual  treatments, 
however,  introduce  prtjblems  which  are  not  yet  entirely 
scjlved.  More  or  less  heavy,  unstal)le  carpets  of,bitum- 
inous  material  ])roduce(l  during  some  of  the  early 
stages  of  this  work  proved  entirely  unsuccessful.  Suc- 
cessive applications  (varying  very  considerably  with 
the  kinds  of  material  used  and  the  nature  of  the  traffic 
over  the  road)  show  indications  of  producing  a  similar 
condition  only  modified  by  the  facts  that  the  general 
character  of  the  materials  in  use  is  now  more  suitable 
than  some  of  the  early  ones,  and  that  the  production 
of  a  carpet  l)y  a  succession  of  thin  layers  thoroughly 
united,  and  having  good  adhesion  to  the  surface  be- 
neath, is  more  apt  to  produce  a  stable  combination. 
On  the  other  hand,  attempts  to  resurface  old  macadam 
roads  with  bituminous  concrete  mixtures,  even  where 
the  mineral  aggregate  is  scientifically  graded  and  the 
bitumen  of  selected  consistency  and  quality  have  been 
found  not  to  meet  with  unfailing  success  and  there  is 
apparently  no  good  reason  to  believe  that  superior  re- 
sults should  be  expected  from  the  type  of  con.struc- 
tion  under  discussion. 

From  an  economic  standpoint,  it  may.  under  some 
conditions,  be  demonstrated  that  there  is  a  possible 
saving  in  the  construction,  or  more  frequently  the  re- 
surfacing, of  an  existing  macadam  road,  if  maintained 
liy  systematic  surface  treatments,  as  coiui)ared  to  the 


construction  of  one  of  the  higher-ipriced  and  so-called 
])ermanent  types  of  surfaces.  (ienerally  speaking, 
however,  it  will  be  found  that  the  combined  C(jst  of  an 
annual  bituminous  treatment  with  the  caretaker  or 
patrol  system,  totalling  from  $JiOO  to  as  high  as  $1,000 
l^er  mile  of  16  ft.  roadway,  re])resents  an  annual  charge 
in  excess  of  the  maintenance,  interest  on  the  difference 
in  first  cost,  and  depreciation  on  a  road  of  greater  ini- 
tial cost.  Consequently,  the  most  apparent  recom- 
mendation for  the  bituminous  treated  road  lies  in  its 
relativelv  low  first  cost,  making  possible  a  larger  total 
mileage  with  the  same  outlay. 

l^resent  hofpes  for  enlarging  the  field  of  success  and 
usefulness  of  this  type  of  work  lie  in  the  more  careful 
construction  of  the  original  road,  more  scientific  selec- 
tion of  bitiuninous  materials  so  as  be.st  to  serve  the 
two  functions  considered  as  necessary,  and  the  adop- 
tion of  systematic  and  continuous  maintenance,  so  that 
it  may  become  possible  to  preserve  at  least  a  consider- 
able proportion  of  these  roads  in  satisfactory  condition, 
with  fewer  than  annual  complete  retreatments  and  at 
a  consequent  lower  annual  maintenance  cost. 


Female  Labor  Proving  Success 

Employment  of   Women    Helps    to   Solve 

Labor  Shortage  Problem  -Experience 

of  Two   Canadian  Shops 


WOMEN  by  proving  a  success  in  the  machine 
shops  of  this  country  have  largely  solved 
one  labor-shortage  problem.  In  machine 
and  inspection  operations,  heretofore  con- 
sidered altogether  man's  work,  female  labor  has  .shown 
itself  efficient  and  capable.  A  large  number  of  the 
munition  shops  throughout  Canada  find  places  for 
thousands  of  women  on  work  re(|uiring  both  skill  and 
speed.  While  female  operators  are,  on  the  whole, 
proving  successful,  it  is  onl\-  when  vital  considerations 
are  recognized  that  this  holds  true.  Careful  attention 
to  various  psychological  peculiarities  of  women,  for 
example,  is  required  if  the  greatest  benefit  is  to  be 
derived  from  their  employment  in  large  numbers.  At 
the  recent  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers,  many  manufacturing  con- 
cerns of  this  country  and  the  United  States  reported 
their  ex])eriences,  with  results  generally  in  favor  of 
women  employees.  The  experience  gained  by  these 
concerns  is  typified  in  a  report  made  by  J.  W.  Upp, 
of  the  General  Electric  Company,  Schenectady.  N.Y., 
which  is  reviewed  in  the  following  ])aragraphs: 

Successfully  Employed  in  Electrical  Shops 
"We  have  found  women,  under  proper  conditions 
and  with  proper  training,  almost,  if  not  quite,  the  equal 
of  men.  We  have  been  much  surprised  at  woman's 
strength  and  endurance  and  are  now  willing  and  ready 
to  assign  her  the  duties  which  were  recently  assumed 
to  be  entirely  beyond  her  ability.  She  is  remarkably 
cjuick  to  learn.  We  have  found,  however,  that  it  is 
necessary  to  recognize  some  fundamental  difficulties 
if  women  arc  employed  in  these  umisual  occupations. 
In  considering  her  ability  to  withstand  successfully 
work  in  the  factory,  it  should  be  remembered  that  she 
is  not  so  stnmgly  built  as  man,  that  .she  is  not  .so  tall, 
that  her  reach  is  not  so  great,  that  she  cannot  stand 
so  long,  that  she  is  unsuitable  for  lifting  and  carrying 
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of  heavy  weights,  and  that  she  must  have  a  great  many 
conveniences  which  men  do  not  require. 

"We  had  a  smaller  percentage  of  failures  when  our 
women  employees  came  from  the  industrial  walks  of 
life ;  that  is,  from  families  in  which  husband,  brother 
or  father  was  a  mechanic.  The  women  then  under- 
stood many  of  the  machine  operations.  If  we  drew 
our  prospective  employees  from  those  walks  of  life 
where  the  men  of  the  families  were  engaged  as  book- 
keepers, clerks  or  in  similar  work,  the  women  had  to 
receive  much  more  instruction  and  they  were  more 
easily  discouraged. 

"It  has  been  necessary  to  supervise  and  inspect 
more  closely  the  work  turned  out  by  the  women  than 
by  our  regular  run  of  men  employees :  for  few  wo- 
men have  any  conception  of  the  importance  of  di- 
mensions or  any  judgment  as  to  mechanical  strength 
or  requirements.  You  can  be  sure,  however,  that  once 
a  woman  employee  is  taught  how  to  use  a  gauge  or 
learns  what  constitutes  satisfactory  work,  the  good 
work  produced  in  the  afternoon  will  be  exactly  the 
same  as  that  produced  in  the  morning.  The  judgment 
which  is  frequently  so  disastrous  on  the  part  of  our 
men  employees  will  not  enter  into  the  work  of  the 
women  operatives. 

"Machines  must  be  somewhat  more  carefully 
guarded  if  women  are  to  operate  them,  than  if  men 
were  doing  the  work.  In  general,  safety  for  women 
who  wear  proper  shop  clothes  is  provided  by  the  same 
safeguards  as  for  men,  except  that  with  wire  guards  it 
is  necessary  to  make  the  mesh  smaller  so  that  the  hair 
cannot  get  through,  and  to  place  guards  farther  from 
the  moving  parts. 

"In  all  classes  of  factory  operations,  women  are 
more  attentive  to  their  work  than  men.  They  are 
more  prompt,  observe  factory  regulations  in  a  better 
manner,  and  in  general  are  neater  about  their  work, 
but  we  have  not  been  able  to  impress  them  with  the 
importance  of  being  on  hand  every  day.  Our  record  of 
absentees  of  women  is,  as  a  rule,  about  20  per  cent, 
greater  than  among  men." 

Psychological  Peculiarities  of  Women 

There  are  certain  psychological  peculiarities  of 
female  labor  which  affect  their  work  and  which  must 
be  taken  into  consideration.  The  temperament  of  wo- 
men makes  them  acutely  sensitive  to  colors,  neatness 
and  cleanliness,  and  harmony  in  these  features  must 
be  maintained  in  the  factory  and  its  equipment  if  it 
is  desired  to  circumvent  discontent.  The  matter  of 
clothes  also  calls  for  careful  treatment  in  order  that 
the  clothes-consciousness  of  women  may  be  success- 
fully abated." 

The  question  of  pay  is  a  perplexing  problem  and 
one  which  must  be  settled  locally.  The  report  by  Mr. 
C.  B.  Lord,  of  the  Wagner  Electric  Mfg.  Co.,  states: 
"Woman  is  not  as  strong  as  a  man  but  is  more  dexter- 
ous ;  she  has  not  the  reasoning  power  of  a  man,  but 
has  a  quicker  mind.  Where  either  of  these  attributes 
adds  to  her  ability  she  should  reap  the  advantage. 
Where  piece  rates  are  set  they  should  apply  equally 
to  both  sexes,  but  when  I  am  asked,  '.Should  she  receive 
equal  hourly  compensation  with  a  man?'  I  must  ans- 
wer, 'No,'  but  she  should  receive  as  much  or  more  than 
a  good-sized  boy." 

Among  the  large  Canadian  concerns  that  have  suc- 
cessfully employed  women,  are  the  Ross  Rifle  Co.,  in 
Quebec,  and  the  Canadian  Fairbanks-Morse  Co.,  Ltd., 
Toronto.  .\t  the  former  plant  there  are  three  women 
experts  in  rifling  that  set  their  own  machines,  grind 


their  own  cutters  and  give  an  output  in  quantity  and 
quality  as  high  as  expert  riflers. 

The  system  in  vogue  at  the  Canadian  Fairbanks- 
Morse  Company's  plant  is  reported  as  follows  by  P. 
C.  Brooks: 

Time  Schedule  at  Fairbanks-Morse  Plant 

"In  order  to  get  continuous  and  sustained  effort 
from  the  women,  we  arranged  our  work  on  a  six-hour 
continuous  basis,  which  is  as  long  a  period  of  time  as 
anyone  can  work  without  stopping  to  eat  or  rest.  There 
was  no  intermission  between  shifts  and  there  was  no 
general  change  of  shifts  at  any  hour.  Each  machine 
had  its  operating  hours  designated  on  the  sign  over 
the  machine  and  the  four  women  employees  who  work- 
ed during  the  24  hours,  knew  at  what  time  they  were 
to  report  to  keep  this  machine  going.  This  scheme 
was  coupled  with  an  arrangement  at  the  time  office 
for  a  reserve  force  of  women,  so  that  the  machines 
were  kept  in  operation  at  all  times  seven  days  a  week 

"We  gained  a  large  advantage  by  not  having  the 
usual  loss  of  time  in  a  general  change  of  shifts  at  a 
given  hour.  We  had  women  coming  in  and  going 
out  every  hour  in  the  twenty-four.  We  employed 
about  1,500  under  these  conditions.  Over  certain  per- 
iods the  number  of  women  who  were  discharged  or 
quit  was  just  one-half  the  percentage  of  men  who  left 
our  service  under  similar  conditions. 

"Our  ex]X'rience  proved  to  us  that  we  obtained  50 
per  cent,  more  general  intelligence  from  women,  more 
punctuality  and  loyalty,  more  consistent  effort  and  les^' 
trifling,  and  as  to  quantity  and  quality  of  workman- 
ship, after  some  experience  and  under  the  same  con- 
ditions, they  were  fully  equal  to  men  in  every  respect." 


Plastic  Cement  Resists  Locomotive  Blast 

PLASTIC  material  to  protect  the  undersides  of 
bridge  floors  from  the  blasts  and  gases  from  the 
smokestacks  of  locomotives  is  being  tested  on 
the  Atchison,  Topeka  and  .Santa  Fe  Railway,  as 
a  substitute  for  the  hard  and  dense  materials  usually 
used  for  this  purpose.  The  material  is  Toch  Brothers' 
self-healing  bridge  cement,  which  has  been  used  espe- 
cially for  the  waterproofing  of  bridge  decks.  It  gets  its 
name  from  the  fact  that  if  the  coating  is  cut  or  torn  the 
cut  is  closed  or  sealed  automatically  by  the  flow  or 
creeping  of  the  cement.  It  is  a  viscous  material  that 
does  not  harden.  It  will  not  flow  in  hot  weather,  and 
retains  its  elasticity  even  at  very  low  tmperatures.  A 
coat  of  this  material  is  brushed  ujjon  the  concrete  or 
other  surface  for  a  suitable  width  over  the  centre  of  the 
track.  It  is  not  affected  by  the  heat  of  the  exhaust,  and 
sparks  and  cinders  become  embedded  in  it.  When  this 
coat  is  well  filled,  a  second  application  is  made  on  the 
rough  surface,  the  operation  being  repeated  until  a 
coating  about  1  in.  thick  has  been  built  up. 


Toronto  C.  S.  C.  E.  Elections 

The  annual  meeting  of  the  Toronto  branch  of  the 
Canadian  Society  of  Civil  Engineers  was  held  on  the 
evening  of  the  16th,  at  the  Engineers'  Club.  The  offi- 
cers elected  for  the  year  1918  are  as  follows:  Chairman, 
Prof.  Peter  ( Jillespie ;  secretary-treasurer,  George  Ho- 
garth ;  executive  committee,  J.  R.  W.  Ambrose.  Willis 
Chapman,  K.  L.  Cousins,  i'rnf.  Ilaultain,  E.  G.  Hew- 
son,  R.  O.  Wynne-Roberts.  Conuuittee  reports  for  the 
past  year  were  suhniitlcd  at  tin-  meeting  and  the  gen- 
eral business  of  the  branch  was  transacted. 
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Committee  Reports  of  Canadian  Society 

Presented  at  Annual  Meeting — Report  of  Council,    Financial 
Statement    and    New    Steel    Highway    Bridge    Specifications 


The  annual  meeting-  of  the  Canadian  Society  of  Civil  En- 
gineers is  being  held  this  week  in  Montreal.  Probably  the 
most  important  item  to  come  up  for  consideration  was  the 
change  in  name  to  "The  Engineering  Institute  of  Canada." 
Under  the  new  name  the  scope  of  this  organization  will  be 
enlarged  so  as  to  embrace  all  the  different  sections  of  the 
profession — civil,  electrical,  mechanical,  mining,  and  chemical. 
From  the  president's  report  we  (luote  the  following  interest- 
ing items: 

Report  of  Council  for  the  Year  1917 

All  recommendations  of  the  Committee  on  Society  Af- 
fairs adopted  at  the  last  annual  meeting  have  been  either  car- 
ried into  effect  or  arc  in  course  of  arrangement,  the  most 
important  item  being  that  a  secretary  has  been  secured  to 
devote  all  his  time  to  the  society. 

Of  the  greatest  importance  to  the  welfare  of  the  society 
is  the  report  of  the  Committee  on  Society  Affairs,  presented 
to  council  on  October  31,  embracing  a  proposed  revision  of 
the  by-laws  and  a  suggestion  to  change  the  name  of  the 
society  to  "The  Engineering  Institute  of  Canada."  The  pro- 
posed by-laws  were  approved  by  council  and  submitted  to  the 
membership  for  a  vote,  as  was  also  done  in  connection  with 
changing  the  name,  with  a  view  to  a  final  decision  being  made 
at  the  annual  meeting. 

The  suggestion  of  the  president  that  an  executive  com- 
mittee of  the  council  be  formed  was  carried  into  effect,  and 
this  committee,  consisting  of  the  president,  the  local  vice- 
presidents,  and  the  chairmen  of  the  committees  of  council, 
handled  a  large  part  of  the  detail,  the  results  of  these  com- 
mittee meetings  being  submitted  to  council  in  the  form  of  a 
series  of  recommendations  from  the  executive. 

Activities  of  Legislative  Committee 

A  legislative  committee  was  appointed  to  look  after  all 
legislative  matters  aflfecting  engineers,  consisting  of  three 
members  of  council,  through  whom,  three  members  of  each 
branch  co-operated.  The  Legislative  Committee's  report  to 
council  has  shown  that  this  departure  was  an  important  de- 
velopment in  its  relation  to  the  society's  future. 

Having  in  mind  more  effective  co-operation  between 
headquarters  and  the  branches,  the  secretary  was  instructed 
to  visit  the  Western  branches  during  the  summer,  and  on  his 
return  it  was  decided  that  he  should  visit  each  at  least  once  a 
year,  with  a  view  to  being  of  the  greatest  possible  assistance, 
the  welfare  of  the  branches  having  been  the  subject  of  con- 
siderable attention  on  the  part  of  council  during  the  past 
year. 

The  council  acknowledges  with  sincere  appreciation  the 
hearty  co-operation  of  the  officers  of  the  branches  in  assist- 
ing the  Finance  Committee  in  the  collection  of  arrears  of 
dues;  and  conveys  thanks  to  the  Papers  and  Meetings  Com- 
mittee and  the  Publications  Committee  on  their  activities  in 
having  all  back  transactions  and  publications  of  the  society 
issued  before  the  fall  session;  the  Finance  Committee  for  the 
time  and  efforts  spent  in  the  collection  of-  dues  and  arrears; 
and  the  Board  of  Examiners  and  Education  for  their  active 
support  in  dealing  with  the  educational  requirements  of  ap- 
plicants for  admission. 

The  importance  of  the  Maritime  Provinces  as  centres  of 
engineering  activity  has  been  considered  and  the  initial  steps 
taken  towards  the  establishing  of  branches  there,  it  being  in- 


tended that  immediately  after  the  annual  meeting  the  arrange- 
ments already  instituted  will  l)e  successfully  completed. 

Unveiling  of  Honor  Roll 

Recognition  of  the  great  part  members  of  this  society 
are  playing  in  the  world  war  has  been  exemplified  in  the  pre- 
paration and  completion  of  an  honor  roll  containing  eight 
hundred  and  fifty-nine  (8.59)  names,  all  of  whom  have  sacri- 
ficed much  and  many  of  whom  have  sacrificed  all  for  the 
world's  civilization.  The  unveiling  of  this  honor  roll  will  be 
made  a  prominent  feature  of  the  annual  meeting.  As  a  fur- 
ther evidence  of  recognition  of  the  men  on  the  honor  roll, 
council  authorized  the  raising  of  a  tobacco  fund  to  provide  a 
remembrance  at  Christmas  time  to  each  of  the  men  at  the 
front,  and  the  response  met  with  both  from  the  branches  and 
the  membership  at  large  showed  the  keen  interest  taken  in 
this  fund.  Tobacco  and  cigarettes  have  been  sent  to  all  whose 
addresses  are  known. 

A  committee  has  been  appointed  to  report  on  a  form  pro- 
posed to  be  sent  to  the  membership  in  order  to  have  on  file 
at  headquarters  a  complete  and  up-to-date  record  of  the  pro- 
fessional career  of  each  member,  in  order  that  the  society 
may  be  in  a  better  position  to  be  of  service  to  the  individual. 

Following  the  newly-adopted  policy  of  the  society  to 
engage  in  useful  public  service,  the  decision  of  the  council  to 
co-operate  with  the  Honorary  Advisory  Council  for  Scientific 
and  Industrial  Research  resulted  in  the  membership  at  large 
taking  an  active  part  in  assisting  the  Research  Council  to  dis- 
tribute an  industrial  questionnaire,  the  major  portion  of  the 
detail  for  Montreal  and  Quebec  being  handled  from  head- 
quarters office. 

Fraternal  Relations  With  Other  Organizations 

The  spirit  of  closer  affiliation  with  other  organizations 
has  been  exemplified  in  the  invitation  from  the  Institution  of 
Civil  Engineers  extending  to  members  the  use  of  the  institu- 
tion's library  and  reading  rooms,  and  a  cordial  resolution  of 
the  Board  of  Directors  of  the  American  Society  of  Civil  En- 
gineers, placing  the  privileges  of  their  house  at  the  disposal 
of  members  of  this  society  and  suggesting  co-operation  and 
joint  meetings  to  discuss  matters  of  mutual  interest.  These 
illustrate  the  greater  fraternity  of  spirit  that  is  developing  in 
the  engineering  profession. 

The  completion  of  the  Quebec  Bridge  during  the  past 
year — erected  from  designs  and  constructed  under  the  direc- 
tion of  members  of  this  society,  is  an  achievement  worthy  of 
a  permanent  place  in  the  society's  annals,  and  it  is  intended 
to  place  at  headquarters  i  memorial  commemorating  this 
event. 

It  is  with  deep  regret  that  council  records  the  death  of 
the  late  secretary,  Professor  C.  H.  McLeod,  who  for  twenty- 
five  years,  as  secretary  and  member  of  council,  took  a  leading 
part  in  the  direction  and  development  of  this  organization, 
and  whose  sudden  passing  is  a  real  loss  to  the  society  and  the 
engineering  profession. 

Finances 

The  financial  statement  of  the  secretary  showed  an  ex- 
cess of  receipts  over  expenditures  for  the  year  of  $486.70. 
The  Finance  Committee  also  reported  as  follows: 

1.  Arrears  Collected — In  spite  of  greater  exertions,  arc 
practically  the  same  as  for  the  two  previous  years,  indicating 
that  most  of  the  cream  has  been  extracted. 

2.  Current   Fees   Collected — Shows   recovery,   in   spite   of 
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war  and  consequent  remission  of  fees  to  active  service  mem- 
bers. 

3  Entrance  Fees — Have  increased  in  a  gratifying  way 
over  those  of  other  war  years. 

4.  Salaries  and  Wages — Have  1)een  increased,  due  to  the 
appointment  of  a  permanent  secretary  and  the  greater  activi- 
ties of  the  society  during  the  past  year. 

5.  It  will  be  noted  that  the  branches  have  secured  a  con- 
siderable increase  in  rebates. 

6.  In  spite,  however,  of  the  absence  at  the  front  of  over 
850  members,  whose  fees  would  total  about  $6,000,  and  of  in- 
creased salaries,  the  society  is  in  a  position  to  show  a  small 
excess  of  receipts,  which  should  increase  next  year  when  the 
effects  of  new  activities  become  evident. 

New  Highway  Bridge  Specifications 

The  Committee  on  Steel  Bridge  Specilications  of  the 
Canadian  Society  of  Civil  Engineers  presented  its  report  em- 
bodying general  specifications  for  steel  highway  bridges.  The 
formulation  of  these  has  been  under  way  for  some  time,  and 
during  the  past  year  the  discussion  regarding  them  has  been 


continued  and  a  specification  for  movable  bridges  added.  The 
specification  which  has  been  finally  drafted  applies  to  steel 
highway  bridges,  including  those  carrying  electric  street  cars 
in  addition  to  the  regular  highway  traffic.  Bridges  for  elec- 
tric railway  traffic  only,  or  for  traffic  which  includes  heavily- 
loaded  freight  cars,  are  to  be  designed  under  the  general 
specification  for  steel  railway  bridges.  The  highway  bridge 
specification  has  been  prepared  with  a  view  to  their  general 
adoption  throughout  Canada.  Provision  is  made  for  four 
classes  of  bridges — (a)  those  in  the  manufacturing  districts 
of  cities  and  large  towns,  suliject  to  heavy  concentrated  load- 
ing; (b)  those  in  residential  districts  of  cities  and  large 
towns;  (c)  those  on  country  highways  and  in  small  towns 
and  villages;  (b)  those  in  remote  or  mountainous  districts 
difficult  of  access,  and  where  the  first  cost  is  the  most  im- 
portant consideration. 

In  the  Contract  Record  of  January  31,  1917,  the  work  of 
the  Committee  on  Bridge  Specifications,  up  to  the  time  of  the 
last  annual  meeting,  was  outlined,  and  the  issue  of  December 
13,  1916,  contained  comprehensive  proposals,  drawn  up  by 
Mr.  Pratley,  which  were  considered  in  the  final  draft  of  the 
committee. 


TheWorld'sLargestSimpleTrussBridge 

Important  Problem  in  Designing  720  ft.  Span  was  to  Keep  Weight 
Down    to    a    Minimum    by    Special    Details    and     Silicon     Steel 


THE  largest  simple  truss  bridge  span  in  the  world 
is  the  main  channel  span  of  the  Ohio  River 
bridge  at  Metropolis,  111.,  U.S.A.,  which,  being 
720  ft.  in  length,  exceeds  the  next  largest  by  52 
ft.  The  Ohio  River  is  crossed  at  Metropolis  by  a  5,700 
ft.  bridge,  comprising  trestle  and  plate  girder  ap- 
proaches, one  deck  truss  span  and  six  through  truss 
spans.  The  length  of  the  main  span  crossing  the  ohan- 
ne!  was  determined  by  the  \Var  Department's  require- 
ment for  a  700  ft.  channel  width.  For  such  a  length 
the  cantilever  type  of  bridge  has  heretofore  been  re- 
garded as  standard.  The  engineers  of  the  Chicago, 
Burlington,  and  Quincy  Railroad,  for  wihich  company 
the  bridge  was  built,  believed,  however,  that  there  were 
favorable  possibilities  in  a  simple  truss  span  providing 
that  steel  of  higher  quality  than  ordinary  60,000-pound 
bridge  steel  was  used. 

As  this  is  a  record-breaking  simple  truss  span,  its 
design  naturally  constituted  an  engineering  problem  of 


The  largest  simple  truss  span  in  the  world. 


first  magnitude-  In  this  case  eight  years'  planning 
formed  the  background  for  the  final  design.  The  Engi- 
neering News-Record  gives  a  sketch  of  some  of  the  de- 
termining ideas  in  the  design  of  this  span,  and  as  the 
study  of  these  is  important  to  the  bridge  constructor, 
the  following  notes  will  be  of  interest : 

It  has  been  believed  by  some  that  a  simple  span  of 
this  length  would  be  virtually  impossible  to  build  of 
60,000-pound  steel.  This  is  not  the  case,  though  the 
difficulties  of  design  would  have  been  very  seriously 
increased,  especially  as  to  sizes  of  members  and  joint- 
packing.  The  fact  remains  that  special  steel  was  con- 
templated from  the  first,  on  the  ground  that  in  this 
range  of  magnitude  of  span  it  secures  economy  of  total 
cost  by  reducing  the  dead  weight  to  be  carried. 

Cantilever  vs.  Simple  Span 

Several  of  the  engineers  advised  a  cantilever  span. 
Comparison  of  a  simple  span  with  a  cantilever  design 
was  made,  and  the  latter  showed  materially  lower  cost, 
despite  the  reduced  opportunity  for  using  eyebars.  The 
advantage  of  safety  in  erection,  by  dispensing  with 
falsework,  weighed  even  more  heavily  in  favor  of  the 
cantilever.  Experienced  bridge  erectors  say  that  erect- 
ing so  large  a  span  on  falsework  in  the  uncertain  flow 
conditions  of  the  Ohio  is  inevitably  hazardous.  The 
contractors  for  the  bridge  were  distinctly  relieved 
when,  after  remarkably  rapid  and  smooth  erection, 
thev  closed  and  swung  the  big  span  (last  December) 
with  out  high-water  troubles. 

Mr.  Cartlidge,  chief  engineer  of  the  Burlington 
Railroad,  favored  the  simple-span  type  strongly.  The 
main  consideration  was  rigidity,  but  belief  in  the  great- 
er wear-resistance  of  the  simple  type  may  have  been 
an  additional  factor.  The  pier  caissons  of  the  bridge 
resrt:  on  sand,  and  there  is  some  reason  for  thinking 
that  rock  foundations  would  have  led  to  more  favor  for 
the  cantilever;  that  possible  settlement  of  the  piers 
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10  Main  Ftinelf  S>  7t'-  7B0' 
The  record-breaking  simple-truss  clianrel  span  of  tlie  Metropolis  Bridge  over  tlie  Oiiio  is  of  extreme  pin-and-eyebar  type. 

Heavy  lines  in  tlie  large  diagram  indicate  eyebars. 


was  thought  likely   to  derange  a  cantilevei"  structure 
more  than  a  simple-span  l)Diclge. 

J'ull  pin-connected  construction  was  also  early  de- 
cided u])on.  Large  joint  connections  were  thus  eli- 
minated and  the  use  of  eyd)ars  provided  for.  Through 
these  features  much  weight  was  saved ;  and  in  the 
Metropolis  span  weight-saving  was  so  vitally  import- 
ant that  it  dominated  the  detail  design,  when  once  the 
general  elements  had  been  fixed- 

With  respect  to  eyebars,  all  the  engineers  favored 
extensive  use  of  eyebars  in  the  span.  The  sui)erior 
strength  and  reliability  of  the  eyebar  over  other  forms 
of  tension  member  is  a  decisive  advantage,  supple- 
mented by  great  saving  of  weight  in  dead  metal.  The 
disadvantages  of  eyebars  disappear  in  a  span  of  this 
size.  Mr.  Cartlidge  carried  the  preference  for  eyebars 
to  unusual  limits,  however. 

After  deciding  for  a  simple  sipan,  selection  of  truss 
type  lay  between  two — the  subdivided  Pratt  truss  and 
the  K-truss,  both  with  curved  top-chord.  The  engi- 
neers believed  the  forrner  preferable,  but  a  K-truss  de- 
sign was  carried  far  enough  to  prove  the  Pratt  truss 
more  advantageous,  and  therefore  the  latter  was 
adopted. 

Silicon  Steel  Reduces  Weight 

The  choice  of  material  lay  at  first  ])etween  high- 
carbon  steel,  Mayari  steel,  and  nickel  steel.  Later  a 
sipecial  steel  was  ofTered  under  the  name  "silicon  steel," 
a  carbon  steel  with  its  silicon,  carbon,  and  manganese 
raised  well  above  ordinary  bridge  practice.  Compari- 
son among  these  materials  involved  both  cost  esti- 
mates and  strength  tests.  A  set  of  large-size  column 
tests  was  made  by  the  TSureau  of  Standards  for  the 
purpose,  abstracts  of  which  were  published  two  or 
three  years  ago.  Allowable  unit  stresses  were  deter- 
mined on  the  (basis  of  these  tests. 

Silicon  steel  received  the  final  preference.  A  com- 
parison with  a  design  using  high-carbon  steel  in  top 
chord  and  end  posts  (and  ordinary  steel  elsewhere) 
showed  the  lartter  design  to  be  considerabh'  heavier. 
The  competition  of  silicon  with  Mayari  and  nickel 
steels  seems  to  have  been  decided  by  price. 

The  adopted  material  was  at  first  proposed  for  the 
compression  members  of  the  trusses  only.  Eyebars  of 
silicon  steel  were  not  offered  by  the  makers ;  insitead, 
nickel-steel  eyebars  were  proposed  and  used.  For  the 
riveted  tension  members  in  the  end  panels  of  the  bot- 
tom chord  and  the  diagonals  of  the  f<nir  middle  panels 
(where  reversing  members  were  adojited  instead  of 
using  counters)  it  was  planned  to  use  plain  carbon 
steel  The  engineers  did  not  trust  the  tensile  relia- 
lilitv  (if  silicon  steel  in  n  riveted  member.     Piul  their 


convictions  on  this  point  changed  later,  when  it  be- 
came apparent  that  the  material  could  be  worked  with- 
out injury  (in  a  certain  range  of  thickness).  Conse- 
quently, the  members  in  ciuestion  were  made  of  siliccju 
steel,  ])ut  suljjected  to  lower  unit  stresses  than  the 
nickel-steel  eyebars. 

The  selected  materials  made  it  possible  to  use  a 
basal  unit  stress  of  25,000  pounds  per  square  inch  in 
tension  and  30,000  in  compression  for  the  built  mem- 
bers of  the  trusses,  and  3.S,000  in  tension  for  eyeljars. 
As  compared  with  a  20,000-])ound  unit  stress,  this  in- 
crease of  20  per  cent,  and  o\er  decreased  the  total  steel 
weight  of  the  span  by  more  than  30  per  cent.,  even 
with  ordinary  bridge  steel  in  the  floor. 

Shop  Operations  on  Silicon  Steel 

Exiperience  in  the  sho])  demonstrated  that  silicon 
steel  could  be  punched  in  thicknesses  up  to  Yz  in.  with 
no  greater  effect  than  in  ordinary  bridge  steel.  The 
early  beliefs  of  iboth  makers  and  engineers  had,  how- 
ever, been  o])posed  to  the  practice  of  punching  silicon 
steel,  and  for  this  rea.son  throughout  the  job  the  holes 
were  drilled  from  the  solid. 

For  the  floor  system  it  was  at  no  time  contemplated 
to  use  anything  but  plain  bridge  steel.  The  best  ex- 
pression of  the  reason  for  this  is  that,  with  the  uncer- 
tainties of  a  new  material  op])osed  to  the  recognized 
punishing  qualities  of  carbon  steel,  it  was  believed  that 
the  latter  could  not  be  dispensed  with.  Additional  fac- 
tors were  the  desire  to  have  thick  metal  in  the  floor 
members  and  the  striving  for  maximum  rigidity. 

Opinions  have  changed  somewhat  since  the  Metro- 
ptdis  bridge  was  designed,  and  two  bridges  are  now 
under  way  which  use  silicon  steel  in  the  flo(jr  as  well 
as  in  the  trusses.  In  both  cases  the  floor  is  double- 
track,  just  as  at  Metropolis.  Calculations  have  shown 
that  with  long  panels  and  double  track  the  cost  oi  a 
floor  of  silicon  steel  is  no  greater  than  the  cost  of  a 
carbon-steel  floor,  and  the  influence  of  the  reduced 
floor  weight  on  the  trusses  of  a  long-span  bridge  is, 
therefore,  a  net  gain.  This  has  bearing  wherever  the 
considerations  above  c|uoted  as  determinative  in  the 
Metropolis  case  are  not  held  to  be  decisive. 

In  developing  the  outlines  of  the  simple  span  de- 
sign the  truss  dejjth  and  the  panel  length  were  studied 
by  comjiarative  estimates- 

The  calculations  of  weight  for  different  truss  depths 
led  to  a  decrease  of  the  first-chosen  depth  (120  ft.t  to 
110  ft.  The  i^anel  length  was  increased  to  36  ft.,  after 
comiiarison  with  a  panel  of  about  .^0  ft.,  the  former 
showing  lower  weight.  None  other  than  a  subdivided 
web  system  was  in  view  at  any  time.  The  width  of 
bridge  (spacing  of  trusses)  was  made  slightly  gi'eater 
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than  the  traditional  specification  requirement  for 
width  not  less  than  one-twentieth  of  the  span.  A  spac- 
inj^-  (if  }i7  ft.  was  a(lo])ted  ;  earlier,  a  spacing;  of  40  ft.  had 
lieen  considered. 

To  assure  lonj^  life  of  bridge,  a  larj^e  future  increase 
of  loadint;'  was  counted  on.  'J'he  train  load  was 
assumed  at  7 .500  pounds  per  foot  of  track,  and  the  en- 
twine driving-a.xle  loads  at  90,000  pounds.  These  fig- 
ures represent  a  margin  of  at  least  25  per  cent,  over 
present-day  traffic  weights.  They  may  be  regarded 
either  as  regular  design  loading  for  normal  service 
stresses  or  as  emergency  loading  by  which  to  test  the 
design  for  safety  under  limiting  conditions. 

Big  Problem  Was  to  Keep  Down  Weight 

The  important  ])rol)lem  in  the  detail  designing  was 
to  hold  down  the  weight  to  an  absolute  minimum. 

It  was  Mr.  Cartlidge's  strong  conviction  that  all  the 
weight  ec(3nomy  obtainable  by  the  use  ui  eyebars  as 
tension  members  should  be  obtained-  In  carrying  this 
into  efTect,  even  the  sub-hangers,  which  carry  the  in- 
termediate floorbeams,  were  detailed  as  eyebars.  The 
hip  vertical  is  also  made  an  eyebar  member,  but  for 
erection  service  it  was  given  some  value  as  a  strut  by 
riveting  a  transverse  plate  diaphragm  longitudinally 
between  the  bars. 

Most  characteristic  of  the  bridge  is  the  use  of  long 
{72  ft.)  eyebars  in  the  bottom  chord.  There  is  no  con- 
nection between  these  bars  and  the  floorbeams  at  the 
subpanel  points,  but  a  .simple  stirrup  at  the  end  of  the 
Hoorbeam  supports  the  bars.  l!y  this  arrangement 
secondary  stresses  due  to  distortion  of  the  subpanel 
triangle  under  load  are  eliminated,  while  at  the  same 
time  the  weight  of  a  pin  and  two  sets  of  eyebar  heads 
is  saved- 

The  economy  secured  through  use  of  the  eyebars  is 
represented  by  the  sum  of  10  to  15  per  cent,  saving  of 
section  in  rivet  holes  and  details  and  5  to  10  per  cent, 
increase  in  unit  stress  allowable  in  eyebars  over  built 
members.  Thus,  about  25  per  cent,  of  the  weight  of 
tension  -members  in  the  trusses  was  saved,  comparing 
with  built  members  of  nickel-steel,  and  about  35  to  40 
per  cent,  when  coniparing  with  members  of  silicon 
steel.  Because  the  eyebars  were  so  important  for 
economy,  they  were  used  even  where  serious  difficulty 
was  encountered  in  making  room  for  the  end  connec- 
tions. Diagonal  U4-L6  was  a  case  where  the  substitu- 
tion of  a  built  member  would  have  simplified  the  joint 
details  considerably,  but  eyebars  were  retained. 

Contractors  Objected  to  Eyebars 

When  the  erection  problem  was  worked  out  by  the 
contractor,  the  eyebars  in  the  web  system  and  the  long 
i,ottom-chord  eyebars  were  objected  to  because  of  the 
delay  resulting  from  the  awkwardness  of  handling  such 
long,  flexible  members.  But  the  engineers  adhered  to 
their  plans,  and,  as  already  stated,  the  only  use  of  built 
members  in  tension  is  in  the  diagonals  of  the  four  mid- 
dle panels  and  the  bottom  chord  in  the  end  main  panel. 

To  save  weight  of  lattice  and  other  detail  metal  in 
compression  members,  the  top  chord  and  the  posts 
were  detailed  of  H-section,  using  a  central  transverse 
diaphragm.  For  example,  the  middle  toi)-chord  mem- 
ber consists  of  two  webs  42  x  l-)4  in-,  four  angles  8x8 
y.\V»  in.,  four  flats  10  x  13/16  in.,  and  a  diaphragm  witTi 
web  32  X  -J^  in.,  and  four  angles  6  x  6  x  -^  in.  All  of 
this  metal  is  effective  cross-section,  and,  while  top  and 
bottom  lattice  is  also  used,  it  forms  a  much  smaller 
proportion  of  weight  than  would  otherwise  lie  needed. 

Partly  because  of  the  jiresence  of  the  diaphragm. 


very  thick  plates  in  the  side  ribs  of  the  top  chord  were 
thought  i^ermissible — as  the  1J4  in-  plates  just  noted. 
.Some  difficulty  developed  in  the  shop  in  securing  ac- 
cei)table  plates  of  these  dimensions,  especially  with  re- 
gard to  straightness,  or  freedom  from  waviness  at  the 
edges,  it. is  now  believed  to  be  better  practice  to  use 
plates  not  thicker  than  1  in.  to  lj4  inches. 

In  the  floor  occur  one  or  two  interesting  weight- 
saving  details.  There  is  only  one  stringer  lateral  sys- 
tem, between  the  two  centre  stringers ;  occasional 
struts  in  the  plane  of  the  upper  flange  extend  over  to 
the  outer  stringers  to  ibrace  them.  There  is  no  traction 
bracing.  Longitudinal  forces  pass  from  the  stringers 
into  the  sub])anel  floorbeam,  and  this  must  transmit 
them  (by  bending)  to  the  middle  of  its  length,  where 
the  diagonals  of  the  main  bottom  lateral  system  are 
attached  to  the  lower  flange.  These  diagonals  clear 
the  lower  flanges  of  the  stringers,  il)ut  are  hung  from 
them  by  stirrups. 


Quebec  Bridge  Designs  Discussed  at 
G.S.  G.  E.    Meeting 

YET  another  phase  of  the  design  and  construc- 
tion of  the  Quebec  Bridge  was  dealt  with  by 
Mr.  George  H.  Duggan  at  the  meeting  of  the 
Canadian  Society  of  Civil  Engineers,  Montreal, 
on  January  10.  Mr.  Duggan,  chief  engineer  of  the  St. 
Lawrence  Bridge  Company,  spoke  on  "Tendering  De- 
signs of  the  Quebec  Bridge."  He  firsrt  outlined  the 
steps  taken  to  form  the  board  of  engineers,  to  collect 
data,  and  to  prepare  trial  designs.  The  board  made 
the  most  careful  investigations  into  the  engineering 
features  of  great  bridges  in  many  countries.  Mr.  Dug- 
gan explained  in  detail  the  differences  in  design  be- 
tween the  Forth  Bridge,  the  Quebec  P.ridge  which  col- 
lapsed, the  design  by  Mr.  H.  E.  Vautelet,  the  e.x-chair- 
man  of  the  Quebec  Board  of  Engineers,  which  was  not 
adopted,  the  official  design  ultimately  decided  on,  and 
the  design  of  the  St.  Lawrence  Bridge  Company  now- 
carried  out.  The  company  made  thirteen  bids  on  the 
official  design  and  on  their  own,  and  spent  many 
months  working  out  the  details  of  both  plans  and  in- 
x-estigating  the  use  of  nickel  and  car1>on  steel  before 
tendering. 

Mr.  Duggan  also  pointed  out  what  he  considered 
weak  elements  in  Mr.  Vautelet's  design  and  also  in  the 
official  plan,  emphasizing  the  phases  of  erection  in  re- 
lation to  the  travellers  proposed  to  be  installed.  He 
showed  that,  owing  to  different  conditions,  it  was  im- 
possible to  adopt  the  same  methods  of  erection  as  in 
the  case  of  the  Forth  Bridge,  and  gave  reasons  for  the 
non-adoption  of  features  in  that  bridge  and  in  the  first 
Quebec  Bridge. 

A  considerable  portion  of  Mr.  Duggan's  address 
was  devoted  to  explanations  of  why  various  plans  were 
adhered  to,  directing  special  attention  to  the  value  of 
the  K  truss.  He  stated  (that  they  considered  seriously 
the  adoption  of  the  truss  in  the  central  span,  but  found 
certain  difficulties  which  made  it  advisable  not  to  use 
it  for  that  portion  of  the  work.  He  concluded  by  an 
appreciation  of  the  services  of  various  members  of  the 
staff  of  the  bridge  company. 


Clearing  Snow  from  Country  Roads 

Snow  may  be  removed  from  roads  by  using  a  road- 
drag  in  reversed  position,  so  that  it  will'push  the  snow 
into  the   side  ditches. 
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Investigating  War  Inventions 

Procedure  of  British   Munitions   Inventions 
Department  in  Selecting  and  Develop- 
ing Meritorious  Ideas 

FACir.lTIlCS  for  the  investigation  cjf  inventions 
are  of  prime  importance  in  a  time  of  war.  Thou- 
sands of  ideas  directly  or  indirectly  relating  to 
war  equipment  and  its  manufacture  are  being 
submitted  annually  to  the  governments  of  the  warring 
countries.  When  it  is  realized  that  >but  a  very  few  of 
the  schemes  suggested  can  ever  prove  worthy  of  ex- 
tended consideration,  it  is  obvious  that  there  must  be 
some  well-organized  techm'cal  department  for  the  in- 
vestigation of  all  inventions  submitted,  so  that  those  of 
supreme  merit  may  be  selected  and  given  more  ex- 
haustive tests.  In  England  work  of  this  character  is 
undertaken  by  the  Munitions  Inventions  Department 
(M.I.D.),  a  branch  of  the  Ministry  of  Munitions-  "The 
Engineer"  contains  an  outline  of  the  organization  of 
this  department,  which  is  admirably  planned  for  the 
work  it  has  to  perform. 

The  M.  I.  D.  has  to  select  from  the  thousands  ot 
inventions  submitted  annually  those  that  are  worth 
considering  at  all — not  more  than  4  or  5  per  cent,  at 
most — and  of  these  to  eliminate  those  that  prove  value- 
less on  further  trial.  To  simulate  as  far  as  possible 
war  conditions  the  department  has  a  special  trial 
ground,  and  certain  liaison  officers  watch  inventions  in 
the  field  and  report  upon  them  to  the  ministry,  so  that 
they  may  be  modified,  rejected,  or  approved,  while 
other  officers  keep  in  touch  with  the  work  of  our  Erench 
ally,  so  that  there  may  be  frequent  exchange  of  ideas. 
The  M.  I.  D.,  according  to  "The  Engineer,"'  has  not 
only-  given  great  assistance  in  the  field  by  the  encour- 
agement of  useful  inventions,  but  has,  in  the  workshop 
and  in  chemical,  metallurgical,  optical,  and  many  other 
classes' of  factories  at  home,  encouraged  invention  and 
developed  industries  in  a  manner  which  will  only  be 
fully  appreciated  when  the  history  of  its  endeavors  sees 
the  light. 

The  Munitions  Inventions  Department  was  formed 
in  1915,  with  the  object  of  ensuring  that  any  proposal 
likely  to  be  of  service  to  the  state  in  carrying  on  land 
warfare,  from  whatever  source  it  may  emanate,  should 
be  fully  considered,  developed,  and  experimented  with, 
in  order  to  exploit  as  far  as  possible  the  inventive  in- 
genuity and  information  placed  at  the  service  of  the 
Ministry  of  Munitions. 

The  department  is  constantly  in  communication 
with  the  various  branches  of  the  War  Office,  such  as 
those  of  the  Director  of  Aircraft  Equipment,  Quarter- 
master-General, Director  of  Fortifications  and  Works, 
and  the  Director-General  of  the  Army  Medical  Ser- 
vices, and  it  collaborates  with  these  ibifanches  respect- 
ing the  military  technical  value  of  stores  for  which  the 
branches  are  responsible.  Problems  for  solution  have 
been  presented  by  these  branches  from  time  to  time; 
the  personnel  and  organization  of  the  Munitions  In- 
ventions Departnu:n:  is  pecuharly  adapted  to  solve 
such  problems  and  to  give  the  necessary  assistance 
with  regard  to  the  provision  of  new  and  improved 
forms  of  service  stores. 

Machinery  and  Procedure 
The   machinery   consists  of  an   honorary  advisory 
panel  of  scientific,  technical,  military,  and  naval  ex- 
perts of  the  highest  reputation.     The  office  staff  con- 


sists of  the  comptroller,  assistant  comptroller,  secre- 
tary, technical  advi.sers,  examiners,  military  advisers, 
draughtsmen,  and  clerical  staff. 

The  general  procedure  in  the  treatment  of  inven- 
tions submitted  to  the  department  is  as  follows : 

The  description,  when  received,  forms  the  basis  of 
an  official  file,  which  is  classified  and  sent  to  the  corre- 
sponding- examiner.  He  reports  upon  the  case,  and,  in 
conjunction  with  a  military  adviser,  submits  it  fir.st  of 
all  to  a  small  sub-committee  of  the  main  committee  of 
the  advisory  panel  which  deals  with  the  particular  sub- 
ject. 

The  committee  of  the  advisory  panel  holds  periodi- 
cal meeting.s — generally  once  a  fortnight — at  which  all 
the  cases  which  have  been  examined  since  the  preced- 
ing committee  meeting  are  brought  before  the  commit- 
tee by  the  examiner,  and  a  decision  is  arrived  at  as  to 
the  action  to  be  taken.  This,  for  instance,  may  be  a 
decision  further  to  develop  the  invention  in  the  draw- 
ing office  of  the  department  or  to  construct  models  or 
actual  apparatus  for  trial,  as  nearly  as  possible  under 
service  conditions,  at  the  experimental  ground  of  the 
department  at  Claremont  Park,  Esher.  Those  cases 
which  present  no  features  of  novelty  or  practical  mili- 
tary utility,  or  do  not  bear  upon  more  economical  or 
expeditions  production  of  munitions,  are  declined  by 
the  committee. 

Avoiding  Controversy 

The  next  stage  in  the  procedure  is  that  a  letter  con- 
veying the  decision  of  the  comptroller  is  despatched  to 
the  inventor.  Great  care  is  necessary  in  conveying  an 
intimation  that  the  invention  has  been  rejected.  The 
inventor  is  often  completely  obsessed  with  his  ideas, 
and  cannot  tolerate  the  mere  official  formal  rejection 
of  his  proposals,  which  have  probably  engrossed  his 
attention  for  some  time,  to  the  exclusion  of  all  other 
interests.  The  policy  of  the  department  is  to  ensure 
that  sufficient  reason  for  declining  an  invention  is  ad- 
vanced, -w'hile  at  the  same  time  the  decision  is  so 
framed  that  controversy  may,  if  possible,  be  avoided. 
With  this  object  in  view  the  letters  declining  inven- 
tions are  drawn  in  such  a  way  as  to  emphasize  those 
aspects  of  refusal  which  are  decisive  against  the  inven- 
tion without  making  any  direct  attack  upon  its  merits; 
at  the  same  time  the  susceptibilities  of  the  inventor 
himself  are  considered.  Having  regard  to  the  very 
large  numbers  of  cases  considered  since  the  institution 
of  the  department— some  35,000— it  is  satisfactory  to 
point  out  that  the  number  of  inventors  who  have  been 
thoroughly  discontented  with  the  action  of  the  depart- 
ment is  relatively  very  small. 

Where  further  research  or  experiments  are  ordered 
to  be  carried  out  by  the  committee,  advantage  is  taken 
of  the  voluntary  assistance  of  many  technical  and  sci- 
entific institutions. 

The  Department  and  the  Inventor 

It  will  be  seen  from  the  above  notes  that  the  work 
of  the  department  is  of  a  research  character,  and  that 
the  policy  is  to  give  every  possible  assistance  to  anv 
inventor  submitting  a  scheme  which  appears  to  have 
even  a  scintilla  of  value.  The  advice  of  examiners, 
who  are  all  technically  trained  men  drafted  from  the 
Patent  Office,  and  of  the  mihtary  advisers  of  the  de- 
partment; the  facilities  of  the  drawing  office  and  the 
workshop  actually  on  the  premises,  together  with 
those  which  are  afforded  by  the  experimental  ground 
at  Esher,  and  the  assistance  given  by  various  scientific 
laboratories,  are  all  at  the  disposal  of  the  inventor,  and 
the  department   is   thus    enabled    to    afford   him   an 
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amount  of  technical  assistance  which  it  would  be  very 
difficult,  if  not  impossible,  for  him  to  obtain  elsewhere 
at  the  present  time,  even  at  a  very  great  expense. 

Liaison  Officers 

An  attempt  is  made  to  keep  in  touch  with  problems 
which  arise  for  solution  at  the  front  by  means  of  liaison 
officers,  who  pay  frequent  visits  overseas  for  the  pur- 
pose of  consultation  with  G.  H.  Q-  in  France  with  a 
view  to  collecting  information  as  to  matters  on  which 
the  department  might  be  able  to  afford  valuable  assist- 
ance. There  is  also  frequent  inter-communication  be- 
tween the  department  and  officers  arriving  in  England 
from  G.  H.  Q.  from  time  to  time. 

Relations  are  also  maintained  with  the  French  Min- 
istry of  Munitions  by  means  of  an  officer  of  that  min- 
istry, who  has  an  office  in  this  department,  and  attends 
the  meetings  of  the  committee.  In  addition,  a  liaison 
officer  attached  to  the  department  spends  most  of  his 
time  in  France,  and  keeps  in  touch  with  the  work  that 
is  being  done  by  French  inventors,  transmits  reports, 
and  pays  frequent  visits  to  the  department  to  discuss 
the  information  that  has  been  placed  at  his  disposal  by 
the  French  authorities. 

Patents  and  Rewards 

There  is  also  attached  to  the  department  and  housed 
in  the  same  building  a  patents  and  rewards  section, 
which  is  charged  with  the  duties  of: 

1.  Investigating  applications  from  officers,  N.  C. 
O.'s,  and  men,  and  of  civilians  employed  under  the 
War  Department,  for  permission  to  take  out  patents. 

2.  ~ Arranging  for  the  taking  out  of  secret  patents 
and  the  assignment  thereof  to  the  Secretary  of  State 
for  War. 

3.  Investigating  claims  for  rewards  and  royalties  in 
respect  of  inventions  that  have  been  adopted  in  the 
service  of  the  crown,  making  recommendations  to  the 
War  Department  as  to  the  payments  proposed,  and 
conducting  negotiations  with  inventors- 

4.  Arranging  with  the  Comptroller  of  Patents  for 
the  prohibition  of  publication  of  patents  which  it  is 
thought  desirable  to  suspend. 

5.  Dealing  with  applications  from  inventors  for 
permission  to  submit  particulars  of  their  inventions  to 
foreign  governments. 

This  section  keeps  in  touch  with  the  Admiralty, 
and  receives  and  transmits  particulars  of  patents  which 
have  been  taken  out  by  officers,  petty  officers,  and  men 
of  the  navy. 


Large  Scale  Operations  in  Housing 

By  Leslie  H.  Allen 

UNTIL  quite  recently  small  nouse  con.struction 
in  connection  with  industrial  developments 
has  been  entirely  in  the  hands  of  the  local 
builder,  operating  on  a  small  scale.  During 
the  past  year,  however,  with  the  institution  of  several 
large  housing  developments  in  which  speed  of  con- 
struction and  durability  of  workmanship  were  import- 
ant essentials,  large  contracting  organizations  have 
taken  up  this  class  of  work,  so  that  the  manufacturer 
can  now  get  the  same  kind  of  service  in  his  house  con- 
struction as  he  has  been  accustomed  to  get  in  his  plant 
contracts.  A  good  deal  of  economy  is  alwavs  gained 
when  a  large  number  of  houses  are  built  at  one  time  by 
one  contractor.  The  money  saved  by  purchasing  direct 
from  manufacturing  firms  in  carload  lots  rather  than 
in  team-loads  from  a  local  dealer,  the  continuous  em- 


ployment of  large  gangs  of  men,  the  taking  of  cash 
discounts  and  other  economies  practised  by  big  con- 
tracting organizations  are  quite  a  help  in  reducing 
costs. 

When  the  whole  development  is  under  the  control 
of  one  responsible  contractor  the  disappointments  so 
often  experienced  of  houses  built  but  roads  not  finished 
or  sewers  not  completed  are  avoided.  The  grade  of 
workmanship  is  better,  and  the  work  is  finished 
promptly  instead  of  being  allowed  to  drag  far  beyond 
the  scheduled  contract  time. 


Building  Permits  Are  Falling  Off 

THE  value  of  building  permits  issued  in  thirty- 
five  cities,  showed  a  decrease  during  December 
as  compared  with  the  previous  month,  the  to- 
tal value  of  permits  falling  from  $2,149,223  in 
November,  to  $874,689  in  December,  a  decrease  of 
$1,274,534,  or  59.3  per  cent.  The  only  province  to  re- 
cord an  increase  was  British  Columbia.  As  compared 
with  the  corresponding  month  of  1916,  there  was  a  de- 
crease of  81.6  per  cent.,  the  value  for  December,  1916, 
being  $4,765,313.  In  this  comparison  none  of  the  pro- 
vinces reported  increases. 

Of  the  larger  cities — Montreal,  Toronto,  Winnipeg 
and  Vancouver — the  last  named  only  showed  an  in- 
crease as  compared  with  November,  1917,  while  each 
of  the  centres  recorded  a  decrease  in  comparison  with 
December,  1916.  Of  the  smaller  cities,  Three  Rivers, 
Westmount,  Brantford  and  Kingston  showed  increases 
in  both  cases. 

Estimated   Cost   of   Building  Work   as   Indicated   by   Building   Permits 
Issued  in  Thirty-Five  Cities 

December,  1917,  compared 
with  December,  1916 
City  December,  December,   Increase(")   DecreaseCt) 

1917  1916  Amount  Per  cent. 

Nova    Scoia    $24,390         $61,020         t  -$36,630         160.03 

Halifax 13,2.5."^  i52,S20         t      X),-,t;-,         t  74.911 

Sydney 11,13.')  S,20()         *        2,935         *  35.79 

New     Brunswick     2,626  18,100         t      16.476         t  86.60 

Moncton 1,125  16,100         t      14,975         t  93.01 

St.  John 1,500  2,000         t  500         t  25.00 

Quebec    132,610  487,383  t  354,773  f  72.79 

Maisonnetlve 

Montreal 56,270  298,000  t  241,730  t  81.12 

Quebec 8,440  89,()09  t  80,629  t  90.52 

Sherbrooke 88,500  t  88,500           

Three  Rivers 50,000  3,750  *  46,250  *12.33.33 

Westmount    17,900  8,064  *  9,836  *121.97 

Ontario    620,486  3,809,786  t3,189,280  t  83.07 

Brantford 149,915  5,735  *  144,180  *2514.04 

Fort  William 850  1,500  t  650  t  43,33 

Guelph 150  43,750  t  43,600  t  99.06 

Hamilton    26,450  116,750  t  90,300  t  77..34 

Kingston 9,007  2,870  *  6,737  *234.74 

Kitchener 13,825  t  13,825           

London 34,590  18,705  •  15,885  *  84.92 

Ottawa 11,100  41,125  t  30,025  t  73.01 

Peterborough 335  1,025  t  690  t  67.31 

Port   Arthur 2,740  6,272  t  3,532  t  56.31 

Stratford 790  115  •  675  *586.96 

St.  Catharines 8,215  36.145  +  27,9,30  t  77.27 

St.    Thomas 800  4,700  t  3,900  t  82.98 

Toronto ,370,.358  3,428,848  +3,058,490  t  89.11 

Windsor 4,585  87,400  t  82,815  t  94.75 

Manitoba 9,600  29,206         +      19,426         t  66.92 

Brandon 125         t  125  

Winnipeg 9,000  28.000         t      19,300         t  60.78 

Saskatchewan 12,634  18,380  t  6,796  t  31.63 

Moose  Jaw 800  125  *  675  *.540.00 

Regina 7,050  2,655  *  4,.395  *105.54 

Saskatoon    4,734  15,600  t  10,800  t  69.6." 

Alberta    10,200  29,700         f      19,600         t  68.66 

Calgary 10,200  9,200         •        1,000         *  10.87 

Edmonton 20,500         t      20,500  

British    Columbia    62,196  311,940  f  249,746  t  90.05 

New  Westminster  ....  1,600  1,700  t  100  t     5.88 

Vancouver 56,295  286,.3e5  +  230,070ii  t  80.. 34 

Victoria 4,300  23,875  t  19,575  181.99 

Total— .35  cities $874,689    $4,765,313     t$3, 890,624         t  81.64 
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Wide  Variety  of  Topics  to  be  Discussed 
at  Road  Builders'  Convention 

Tl  I IC  program  oi  the  eighth  American  (jood 
Koads  Congress,  to  l)e  held  at  the  Motel  Statler, 
St.  Louis,  Mo.,  I'c'hruary  4  to  7,  1U18,  under  the 
auspices  of  the  American  Road  Guilders'  Asso- 
ciation, is  in  course  of  preparation,  and,  up  to  this 
lime,  the  following  tentatise  subjects  have  been 
selected; 

"A  .Study  of  the  Relative  l*'tificiency  of  Motor 
Trucks  as  Afifected  by  the  Length  of  Maul." 

"The  Value  of  Improved  Roads  for  Motor  Truck 
Transportation  as  Auxiliary  to  the  Railroads." 

"Necessity  for  Uniformity  in  Motor  Truck  Legis- 
lation." 

"Roads  in  the  Hudson  River  District  \\'ith"  Un- 
usual Construction  Features." 

"The  Necessity  for  the  Immediate  Develo|Hnent  of 
Commercial  Roads  That  y\re  of  Military  and  .Strategic 
.Advantage." 

"Surety  Bonds  for  Highway  T'urposes." 

"A  State  Highway  Dejiartment  as  a  Contractor." 

"Massachusett's  Scheme  for  Contractors." 

"New  Features  in  Design  and  Con,sitruction  of 
Earth,  Sand,  Clay,  Gravel,  and  Waterbound  Macadam 
Roads  and  Pavements." 

"New  Features  in  Design  and  Construction  of 
I'ituminous  Roads  and  Treatments  and  Cement  Con- 
crete Roads  and  Pavements." 

"New  ^'eatures  in  llrick.  Wood  JUock,  and  Stone 
Block  Pavements." 

"New  Features  in  the  Maintenance.  Reconstruc- 
tion, and  Repair  of  Earth,  Sand,  Clay,  Gravel,  and 
Waterbound  Macadam  and  Bituminous  Roads,  Pene- 
tration Method." 

"New  Features  in  the  Maintenance,  Reconstruc- 
tion, and  Repair  of  Bituminous  Roads,  Mixed  Method; 
Cement  Concrete,  Wood  Block,  I'.rick  and  Stone  Block 
Pavements." 

"How  to  Lay  Out  and  Justify  a  War  Program  for 
the  Building  of  Roads." 


Use  of  Vibrator  on  Newly  Laid  Concrete 
Pavement  Produces  Dense  Surface 

ANEW  method  of  construction  for  concrete  pave- 
ments, for  which  .several  advantages  are 
claimed,  has  been  experimented  with  on  roads 
in  several  parts  of  the  continent.  The  principle 
feature  of  the  process  is  the  treatment  of  the  layer  of 
green  concrete  with  gasoline-engine  vibrators  in  or- 
der to  obtain  the  densest  possible  concrete.  The  ma- 
chine and  the  ])rocess  have  beefi  patented,  and  while 
it  is  understood  that  there  are  pavements  seven  years 
old  which  have  been  constructed  under  this  specifica- 
tion, it  is  within  the  last  year  or  so  that  particular  at- 
tention has  been  given  to  the  method. 

Except  that  the  mix  is  somewhat  drier  than  usual, 
specifications  and  method  of  construction,  up  to  the 
time  when  the  concrete  has  been  placed  on  the  road- 
bed, do  not  differ  from  ordinary  good  practice.  Im- 
mediately after  ]ilacing,  raking  and  smoothing  the 
freshly  laid  concrete  to  grade,  however,  a  coating  of 
granite  or  trap  rock  between  1  in.  and  2  in.  in  size 
is  spread  over  the  surface  to  a  depth  of  between  1  and 
2  inches.  Flexible  board  platforms  are  then  laid  on 
the  surface  with  the  boards  parallel  to  the  centre  line 
of  the  pavement.  On  these  platforms  the  vibrators 
are  rolled.     The  vibrator  machine  is  merely  a  4  h.p. 


motor-cycle  engine  mounted  on  a  steel  frame  with 
steel  roller  wheels.  The  pulsations  of  this  unbalanced 
engine  are  about  1,000  ])er  minute. 

By  using  such  a  machine,  the  result  of  the  vibra- 
tion or  quaking  is,  of  course,  to  force  the  surfacing 
of  broken  stone  into  the  concrete  and  to  flush  out  the 
surplus  water  and  mortar,  thus  tending  to  produce  a 
dense  mass  and  surround  the  stone,  which  will  be  the 
wearing  surface,  with  a  rich,  dense  mortar. 

After  the  concrete  is  a  day  or  two  old,  a  high 
speed  revolving  broom  is  passed  over  the  surface  to 
remove  laitance  and  surplus  mortar  and  leave  a  clean, 
hard,  stony  surface.  A  hot  tar  carpet  is  imme<liately 
s])read  on  this  surface  and  covered  with  j)ea  stone  or 
grit.  The  object  of  this  tar  carpet  is  chiefly  to  protect 
the  concrete  during  the  curing  process  by  retaining 
the  moisture  until  a  complete  set  has  occurred,  and 
saving  the  green  concrete  from  the  abrasions  of  traffic. 
The  pavement  does  not  recjuire  to  be  kept  dampened 
or  covered  with  mortar,  water  or  earth  as  is  the  usual 
I)racticc. 

The  advantages  of  this  process  are  summed  up  as 
follows:  The  vibrations  produce  density  in  the  entire 
mass  and  permit  the  economical  addition  of  broken 
stone  in  the  upper  part  of  the  slab  and  bring  to  the 
surface  a  rich,  dense  mortar  to  bind  the  added  stone, 
while  the  stone,  being  at  or  near  the  surface,  forms  the 
ultimate  wearing  surface.  The  seal  coat  of  tar,  cov- 
ered with  pea  stone  or  sand,  forms  the  temporary  wear- 
ing surface,  improves  the  appearance  of  the  pavement, 
and  makes  it  noiseless,  gives  it  a  non-.skid  surface  and 
aids  in  uniform  curing  of  the  concrete.  Pieces  actu- 
ally broken  out  of  old  pavements  show  the  stones  in 
close  proximity  with  each  other  and  a  smooth,  flinty 
plane  of  cleavage  characteristic  of  a  dense  and  thor- 
oughly  hydrated   concrete. 


Nominations  for  OflBce.in  Montreal 
Builders'    Exchange 

The  secretary  of  the  Builders'  l^xchange,  Montreal, 
has  received  from  the  Nomination  Committee  the  fol- 
lowing nominations  for  1918:  President.  J-  P.  Anglin. 
B.Sc. ;  first  vice-president,  Robert  F.  Dykes;  second 
viice-presiderit,  W.  M.  Irving;  pa.st  president,  John 
Quinlan ;  directors,  A.  Charette,  H.  Fussing,  Fred.  R. 
Locker,  W.  E.  Ramsay,  J.  J.  Roberts,  A.  Rutherfor.i. 
Walter  Ryan,  Charles  F.  Smallpiece.  H.  X'incent.  T.  F.. 
Walsh,  A.  H.  Webster. 

Of  these  Mr.  Locker  is  the  rejjresentative  of  the 
Montreal  Mantel  and  Tile  Dealers'  .\s,sociation,  and 
Mr-  Ryan  the  representative  of  the  Master  Plumbers' 
Association  of  Montreal  and  vicinity. 

Members  can  still  be  nominated,  provided  'notice  is 
given  to  the  secretary  in  writing  at  least  one  week  be- 
fore the  date  of  election,  January  28,  and  provided  that 
the  nomination  is  supported  by  the  signatures  of  at 
least  two  members. 


Annual  Meeting  of  Ottawa  C.S.C.E. 

The  annual  meeting  of  the  Ottawa  branch,  Cana- 
dian Society  <if  Civil  Engineers,  was  held  on  Thurs- 
day, January  10.  The  following  officers  were  elected 
by  the  Managing  Committee  for  the  year  1918:  Chair- 
man, G.  Gordon  Gale,  vice-president  and  general  man- 
ager of  the  Hull  Electric  Railway;  secretary-treasurer, 
J.  B.  Challies,  superintendent  Dominion  Water- Power 
Branch.    The  new  members  of  the  Managing  Commit- 
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tee  are :  W.  J.  Dick,  consulting  mining  engineer  to  the 
Commission  of  Conservation ;  E-  B.  Jost,  hydraulic  en- 
gineer of  the  Department  of  Railways  and  Canals.  The 
other  members  of  the  committee  consist  of  S.  J.  Fortin, 
structural  engineer,  Department  of  Public  Works ;  J. 
H.  McLaren,  hydraulic  engineer;  and  W.  F.  McK. 
Bryce,  city  engineer's  staflf.  The  affairs  of  the  Ottawa 
branch  are  in  a  flourishing  condition,  it  being  reported 
that  there  is  a  surplus  of  about  $1.2CX).  The  past  year 
was  one  of  the  most  successful  and  prosperous  in  the 
history  of  the  branch. 


Officers  of  Saskatchewan  Branch  C.S.C.E. 

The  election  of  officers  at  the  annual  meeting  of  the 
Saskatchewan  branch  of  the  Canadian  Society  of  Civil 
Engineers,  held  on  January  10,  1918,  resulted  in  the  fol- 
lowing appointments:  Chairman,  G.  D.  Mackie,  Moose 
Jaw;  vice-chairman,  H.  S-  Carpenter,  Regina ;  secre- 
tary-treasurer, J.  H.  deStein,  Regina;  executive  com- 
mittee :  H.  R.  Mackenzie,  Regina ;  E.  G.  W.  Montgom- 
ery, Regina;  W.  H.  Greene.  Moose  Jaw;  C.  J.  Yorath, 
Saskatoon  ;  J.  E.  Underwood,  Saskatoon. 


At  the  last  council  meeting  of  the  Canadian  Society 
of  Civil  Engineers  a  vote  of  sympathy  to  the  family  of 
the  late  Professor  C.  H.  McLeod  was  passed. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


A  proposal  to  take  over  the  port  of  St.  John  and  make  it 
a  Dominion  property,  under  a  commission  similar  to  the  har- 
bor commission  at  Montreal,  is  being  taken  up  by  the  Domin- 
ion Government. 

About  February  1  the  Toronto  Builders'  Exchange  will 
remove  from  their  present  quarters  in  the  Goodyear  Building 
to  the  O'Neil  Building,  on  the  southwest  corner  of  Adelaide 
and  Victoria  Streets. 

Work  on  the  Dufferin  Street  section  of  the  relief  trunk 
sewer,  in  St.  Catharines,  Ont.,  is  progressing  rapidly,  being 
about  half  completed.  The  contractors  finish  about  50  or  60 
feet  each  day,  using  a  day  shift  for  the  excavation  work  only 
and  the  night  shift  for  the  construction  of  the  sewer.  The 
work  will  probably  reach  completion  early  in  March. 

The  total  value  of  the  building  permits  issued  in  Strat- 
ford, Ont.,  for  the  year  1917  was  $216,338,  an  increase  over 
last  year  of  $25,719.  Of  this  total  $125,550  went  towards  the 
erection  of  dwellings,  the  number  of  permits  for  this  class  of 
work  being  86.  The  total  number  issued  was  270.  The  larg- 
est piece  of  work  was  the  Shakespeare  School  addition,  cost- 
ing $26,000. 

Undermined  by  the  flooding  Capilano  River,  the  east 
abutment  of  the  reinforced  concrete  bridge  on  Marine  Drive, 
connecting  North  and  West  Vancouver,  sank  about  fourteen 
feet  on  New  Year's  Day  and  twisted  the  structure  out  of 
shape.  This  bridge  was  build  in  1915,  at  a  cost  of  $40,000.  It 
is  expected  that  the  necessary  repairs  will  cost  in  the  neigh- 
borhood of  $10,000. 

The  Executive  Committee  of  the  Ontario  Good  Roads 
Association  has  decided  to  hold  the  annual  convention  in  To- 
ronto, February  27  to  March  1,  inclusive,  in  the  York  County 
Buildings,  Adelaide  Street  East.  This  will  be  the  sixteenth 
annual  convention,  and  the  attendance  is  expected  to  be  about 


300.     During  the  same  week  the  annual  conference  of  county 
road  superintendents  will  be  held  at  the  Parliament  Buildings. 

Toronto  harbor  work  during  1918  will  be  confined  to  the 
sea  wall  on  Ashbridge's  Bay,  and  operations  on  the  break- 
water will  be  suspended  indefinitely,  according  to  a  recent 
government  announcement.  This  does  not  mean,  however, 
that  there  will  be  any  great  reduction  in  the  work  this  year,- 
as  it  is  expected  the  Harbor  Commission  will  proceed  on  the 
Ashbridge's  Bay  section  on  almost  as  large  a  scale  as  last 
year. 

The  R.  H.  Howes  Construction  Company,  of  Boston  and 
New  York,  are  commencing  shipbuilding  operations  in  Nova 
Scotia,  having  leased  the  late  James  Cosman  shipyards,  at  the 
mouth  of  the  Meteghan  River.  Mills  and  pattern  shops  have 
also  been  erected,  and  are  now  in  operation.  The  company 
recently  closed  a  deal  for  a  tract  of  500  acres  of  valuable 
timberland  on  the  Meteghan  River,  and  a  large  gang  of  men 
is  now  engaged  on  the  property  getting  out  ship  framing  and 
timber. 

On  the  evening  of  Saturday,  January  13,  Mr.  G.  H.  Dug- 
gan,  chief  engineer  of  the  St.  Lawrence  Bridge  Company, 
gave  an  address  on  the  Quebec  Bridge  before  before  the 
Royal  Canadian  Institute  in  Toronto.  Lantern  slides  were 
shown,  and  Mr.  Duggan  took  up  the  history  of  the  bridge, 
from  its  early  stages  as  far  uack  as  1899.  In  the  latter  part  of 
his  address  he  dwelt  on  the  technical  side  of  the  work,  telling 
something  about  the  construction  and  strength  of  the  bridge. 
He  also  showed  photographs  of  every  stage  of  the  work. 

Additional  contracts  have  just  been  awarded  by  the  On- 
tario Power  Company  in  connection  with  extensions  to  the 
Niagara  plant,  the  Canadian  General  Electric  Company  being 
the  successful  tenderer  for  the  installation  of  two  generators, 
and  the  turbines  to  be  bought  from  the  Tallahassee  Power 
Company.  The  placing  of  these  contracts  is  the  sequel  to  the 
recent  meeting  of  the  Hydro-Electric  heads  with  the  Ontario 
Government,  the  endorsement  of  the  provincial  authorities 
having  enabled  the  Ontario  Power  Company  to  negotiate  a 
loan  of  $1,250,000  for  power  plant  extensions  with  the  Bank  of 
Montreal.  The  government  does  not  anticipate  difficulty  in 
securing  moneys  necessary  for  the  carrying  forward  of  the 
Chippewa  scheme. 


Personals 

Mr.  H.  R.  Safford,  M. C.S.C.E.,  chief  engineer  of  the 
Grand  Trunk  Railway,  has  been  nominated  for  the  vice-presi- 
dency of  the  Ainerican  Railway  Engineering  Association. 

Mr.  David  J.  Davidge  has  been  appointed  secretary  of  the 
Toronto  Builders'  Exchange,  to  succeed  Mr.  George  Mc- 
Sweeny.  Mr.  Davidge  is  well  qualified  to  fill  the  position, 
having  been  associated  with  the  well-known  firm  of  Davidge 
&  Lunn,  geniral  contractors,  for  the  past  three  years. 

Mr.  George  B.  McSweeny,  who  has  been  associated  with 
the  Toronto  Builders'  Exchange  for  the  past  four  years  as 
assistant  secretary  and  latterly  as  secretary,  has  received  a 
commission  in  the  Royal  Naval  Flying  Corps  and  has  gone  to 
England  to  take  his  training.  Mr.  Frank  Saunders,  on  behalf 
of  Mr.  McSweeny's  many  friends  in  the  exchange,  presented 
him  with  a  steamer  trunk,  a  traveling  bag,  and  purse  of  gold. 


Obituary 

Flight-Lieutenant  George  .\llan  Cockburn,  of  Toronto, 
reported  missing  last  November,  is  now  reported  killed  in 
action.  Flight-Lieutenant  Cockburn  was  a  graduate  of  St. 
Andrew's  College  and  a  third-year  science  student  at  Toronto 
University.  He  went  to  France  with  the  Third  Howitzer 
Battery,  but  after  being  wounded  in  October,  1916,  he  was 
transferred  to  the  Royal  Flying  Corps. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Guelph,  Ont. 

The  Wellington  and  Guelph  Suiburban 
Road  Commission  has  been  organized, 
and  will  carry  out  a  plan  for  improve- 
ment of  ;u  miles  of  suburban  roads.  Sec- 
retary, George  Penfold. 

London,  Ont. 

Plans  arc  lieing  prepared  and  tenders 
will  be  called  shortly  for  8-in.  sanitary 
sewer  costing  $;i,500  for  Cheapside  Street 
for  the  City  Council.  Engineer.  H.  A. 
Brazier. 

Marysville,  N.B. 

Town  Council  contemplate  the  con- 
struction of  sewers  costing  $5,000.  Clerk, 
A.    D.    MacPherson. 

Picton,  Ont. 

Town  Council  contemplate  the  installa- 
tion of  a  1,000  gallon  per  minute  capa- 
city waterworks  pump.  Clerk,  P.  C. 
Macnee. 

St.  John.  N.B. 

The  City  Council  contemplate  the  con- 
struction of  permanent  pavement  on 
Main   Street.     Engineer,   Wm.   Murdock. 

Toronto,  Ont. 

The  York  County  Highways  Board 
will  ask  the  County  Council  for  $150,000 
for  road  work  for  1918.  Engineer,  E.  A. 
James,   57  Adelaide   Street   East. 

Wallace,  Man. 

By-law  has  been  passed  and  tenders 
will  likely  be  called  in  February  for  the 
construction  of  highways  and  roads  cost- 
ing $48,000.  Secretary-treasurer,  Wm. 
Whiteford,  Virden. 

CONTRACTS  AWARDED 
York  Township,  Ont. 

Mitchell  &  Mohan,  London,  have  the 
general  contract  for  watermain  on  But- 
tonwood  Avenue  for  the  Township  Coun- 
cil. 


Railroads,  Bridges  and  Wharves 

Anderdon  Township,  Ont. 

By-law  has  been  passed  and  tenders 
will  likely  be  called  for  the  erection  of 
bridges  costing  $13,000  over  the  Canard 
River.  Engineer,  J.  J.  Newman,  Flem- 
ing Block,  Windsor. 

Cap  de  la  Madeleine,  Que. 

Plans  are  being  prepared  for  three  sta- 
tions costing  $6,000  for  the  Three  Rivers 
Traction  Co.,  St.  Maurice  St.,  Three 
Rivers.     Manager,  W.  Baptist. 

Sangudo,  Alta. 

The  Canadian  Northern  Railway,  head 
office,  Toronto,  contemplate  the  erection 
of  a  station.  Engineer,  A.  T.  Eraser, 
C.  N.  R.  Station,  Edmonton. 


Public  Buildings,  Churches 
and  Schools 

Calgary,  Alta. 

The  Military  Hospitals  Commission, 
23  Vittoria  St.,  Ottawa,  and  the  Pro- 
vincial Government,  contemplate  the 
erection  of  a  convalescent  home.  Gen- 
eral superintendent,  J.   H.  W.  Bower. 

East  Point,  P.E.I. 

C.  B.  Chappell  &  Hunter.  Des  Brisay 
Bldg..  Charlottetown.  are  preparing  plans 
for  $25,000  brick  chutch  for  the  Roman 
Catholic  Congregation. 

Edmonton,  Alta. 

The  Young  Women's  Christian  Asso- 
ciation, 103rd  Street,  contemplate  the 
erection  of  a  Y.  W.  C.  A.  building.  Ad- 
dress, General  Secretary. 

Georgetown,  P.E.I. 

The  Roman  Catholic  Congregation  are 
having  plans  prepared  for  a  $20,000  stone 
church.  Architects.  C.  B.  Chappell  & 
Hunter,  Des  Brisay  Bldg.,  Charlotte- 
town. 

Golden  Spike,  Alta. 

The  Govenor  School  District  No.  34()4 
will  call  tenders  shortly  for  the  erection 
of  a  public  school.  Secretary,  J.  F.  Phe- 
lan. 

Joliette,  Que. 

Soeurs  des  Saints  Coeurs  Jesus-Marie. 
28  St.  Louis  St.,  contemplate  the  erec- 
tion of  a  stone  and  cement  addition. 

Ottawa,  Ont. 

Separate  tenders  received  by  the  ar- 
chitects, J.  A.  Pearson  and  J.  A.  Mar- 
chand.  Centre  Block,  until  noon,  Febru- 
ary 5  for  (a)  rolled  steel  casements,  (b) 
bronze  covered  frames  and  sash  for  the 
Parliament  Buildings. 

Parkland,  Alta. 

Tenders  will  l)e  called  shortly  for  the 
erection  of  a  public  school  for  Litchfield 
School  District  No.  3496.  Address,  Sec- 
retary. R.  Melbourne. 

St.  Jean  de  Dieu,  Que. 

Plans  and  specifications  with  the  pas- 
tor. Rev.  J.  A.  Ouellet.  who  is  receiv- 
ing tenders  for  furnaces,  hot  water  and 
steam  heating  system  for  church  and  sac- 
risty  for   the   Church   Congregation. 

Toronto,  Ont. 

The  Health  Department  has  included 
$56,000  in  estimates  for  a  new  central 
heating  plant  at   the   Isolation    Hospital. 

Trail,  B.C. 

City  Council  contemplate  the  erection 
of  fire  hall.  etc.    Clerk,  Wm.  Monypenny. 

Trenton.  Ont. 

The  First  Presbyterian  Church  will  call 
tenders  shortly  for  the  erection  of  a 
church  hall  and  also  contemplate  the 
erection  of  a  church.  F.  R.  Clayden.  D. 
McK.  Reed  and  Robt.  Logan  arc  mem- 
bers  of   the   building   committee. 


CONTRACTS  AWARDED 

Glace  Bay,  N.S. 

D.  J.  Mclsaac  has  the  general  con- 
tract for  $4,000  frame  temporary  church 
for  the  Roman  Catholic  Episcopal  Cor- 
poration of  Antigonish. 

Montreal,  Que. 

J.  13.  Gratton,  600  Labrecque  St..  has 
the  general  contract  for  alterations  cost- 
ing $4,000  to  offices  for  the  Department 
of  Public  Works  &  Labor,  Provincial 
Government. 

South  Osgoode,  Ont. 

Murphy  &  Morrow,  Billings  Bridge, 
Ottawa,  have  the  plastering,  and  Jos. 
Mea.gher,  Hinton  St.,  Ottawa,  the  car- 
pentry contract  for  $15,000  church  for 
St.   Johns   Congregation. 


Business  Buildings  and   Indus- 
trial Plants 

Cap  de  la  Madeleine,  Que. 

Isaie  de  Grand'  Mont  contemplate  the 
erection  of  a  $12,000  brick  store. 

Dartmouth,  N.S. 

The  C(msumers  Cordage  Company  will 
make  repairs  to  their  cordage  plant. 
Superintendent,  R.  L.  Graham. 

Griffin  Creek,  Alta. 

The  Social  -Society  and  United  Farm- 
ers' Association  have  secured  a  site  on 
which  they  plan  to  erect  a  hall.  Sec- 
retary.  Cecil   McKenzie. 

Halifax,   N.S. 

Hillis  &  Sons  Ltd..  Hollis  St.,  plan  to 
rebuild  their  foundry.  Secretary-trea- 
surer,  h.  J.   Kaye,   Hollis  St. 

Hamilton,  Ont. 

The  Canada  Steel  Goods  Co.,  Ltd.. 
.\rthur  St.,  contemplate  the  erection  of 
a  $15O.O0o  four-storey  reinforced  con- 
crete factory.     Manager.  A.  F.  Hatch. 

The  Canada  Steel  Goods  Co.,  Ltd., 
Arthur  St.,  will  erect  a  $3,000  one-storey 
frame  storage  warehouse  and  will  carry 
out   the   carpentry. 

Lake  Isle,  Alta. 

The  United  Farmers  of  Alberta  con- 
template the  erection  of  a  large  hall. 
Address,   local   secretary. 

Listowel,  Ont. 

J.  W.  Schinbein  will  rebuild  business 
1)lock  on  Main  St.  which  was  recently 
destroyed  by  fire  at  a  loss  of  $25,000. 

London,  Ont. 

The  McClary  Mfg.  Co..  333  Wellington 
St..  will  remodel  building  into  offices  at 
a  cost  of  $3,500.  Superintendent.  Col. 
W.  M.  Gartshore. 

Tenders  will  be  called  about  February 
15  for  the  erection  of  a  $50,000  office 
building  for  the  Huron  and  Erie  Com- 
pany. Richmond  St.  Architects.  Watt  & 
Blackwell,   Bank  of  Toronto   Building. 

Montreal,  Que. 

The  Royal  Bank  of  Canada.  147  St. 
James  St..  Montreal,  have  secured  a  site 
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A  Timely   and  Gountry-Wide  Adoption  of 
Daylight  Saving  is  Wanted 

DAYLIGHT  saving,  which  during  last  summer 
received  more  favorable  consideration  than 
ever  before,  is  again  coming  into  prominence 
with  arguments  in  its  favor  made  more  force- 
ful by  reason  of  the  present  endeavors  to  conserve 
fuel  and  artificial  light.  The  movement  for  the  con- 
summation of  a  universal  daylight-saving  bill  should 
now  receive  the  attention  it  deserves  in  order  that  the 
benefits  of  the  scheme  may  be  derived  early  enough  to 
make  them  worth  while.  Daylight  saving  is  backed 
by  the  .electric  railways  in  the  United  States  at  least, 
the  sentiment  of  which  is  expressed  in  a  recent  editori- 
al in  the  Electric  Railway  Journal:  "In  all  the  zeal  of 
carrying  on  campaigns  for  higher  fares  and  co-operat- 
ing with  the  government  in  the  various  suggested  ways 
for  the  conserving  of  fuel,  it  should  not  be  forgotten 
that  one  desired  innovation  has  not  yet  been  efifected 
— daylight  saving.  A  bill  to  move  forward  the  clock 
one  hour  during  the  warm  months  should  now  be  en- 


acted into  law.  Daylight  saving  would  be  a  boon  to 
the  nation's  workers  and  the  inertia  of  conservatism, 
the  only  opponent,  should  be  overcome." 

The  trouble  with  the  application  of  a  daylight  sav- 
ing scheme  in  the  past  has  been  that  it  was  not  de- 
manded or  vigorously  urged  as  a  national  necessity. 
The  acceptance  of  a  saving  plan  was  dependent  on 
the  whims  and  desires  of  individual  municipalities; 
it  was  not  the  subject  of  national  legislation.  The  fal- 
lacy of  such  lack  of  concentrated  effort  is  obvious,  for 
no  widespread  benefits  are  to  be  derived  and  only  end- 
less confusion  caused  by  an  arrangement  that  sets 
the  clock  ahead  in  one  community  and  leaves  it  un- 
changed in  an  adjoining  municipality.  If  the  supreme 
advantages  inherent  in  a  properly  formulated  daylight 
saving  plan  are  to  be  realized,  the  principles  must  be 
universally  applicable  and  uniformly  adopted.  Day- 
light saving  should  be  the  subject  of  national — and 
even  international — legislation ;  its  adoption  in  every 
community  of  Canada  and  the  United  States  will 
secure  for  the  people  a  boon  which  will  prove  ex- 
tremely profitable  at  the  present  time  when  conserva- 
tion is  the  order  of  the  day. 

To  further  derive  the  maximum  benefit  from  the 
inauguration  of  a  daylight  saving  plan,  its  adoption 
must  not,  as  last  year,  be  delayed  until  so  late  in  the 
season  as  to  oflfset  the  advantages  that  otherwise  may 
have  accrued.  Sentiment  this  year  is  sufficiently  in 
favor  of  the  idea  to  warrant  early  legislation  without 
the  procrastination  that  characterized  last  year's  en- 
deavors. Let  our  legislators,  therefore,  keep  daylight 
saving  in  mind,  that,  as  soon  as  opportunity  per- 
mits, its  merits  may  be  appreciated  by  a  country-wide 
and  timely  adoption. 


Amendments  to  Ontario  Lien  Law 
Under  Discussion 

A  MEETING  of  the  Toronto  Builders'  Exchange 
was  held  on  Thursday  afternoon,  January  24, 
in  their  office  in  the  Goodyear  Building,  to 
discuss  changes  and  improvements  in  the  On- 
tario Lien  Law.  Representatives  of  the  builders,  sup- 
ply men,  architects  and  the  building  trades'  council, 
were  present.  Mr.  W.  E.  Dillon,  the  president  of  the 
Exchange,  was  in  the  chair. 

The  clause  around  which  the  discussion  centred 
was  that  which  provided  that  the  sub-contractors  or 
supply  men  can  place,  any  time  within  thirty  days 
after  the  completion  or  abandonment  of  the  work,  a 
lien  for  the  amount  due  them  for  work  or  materials. 
The  weakness  appears  to  be  that  while  the  proprietoi 
is  entitled  to  retain  20  per  cent,  of  the  contract  price 
to  meet  these  liens  and  those  of  the  workmen,  this 
sum  is  frequently  altogether  inadequate  to  cover  the 
unpaid  debts.  Thus,  in  a  case  of  this  kind,  the  only 
person  who  benefits  by  the  working  of  the  Act,  is  the 
fly-by-night  contractor  who  undertakes  a  job  he  can- 
not finance  and  leaves  his  creditors  to  depend  on  their 
liens  for  payment. 

Mr.  Hynes,  of  Hynes,  Feldman  &  Watson,  sug- 
gested as  an  amendment  that,  in  order  to  establish  his 
right  of  lien,  the  dealer  or  sub-contractor  should  notify 
the  proprietor  that  he  is  about  to  deliver  material  or 
do  work  on  any  job  and  that  he  claims  the  right  to 
lien  for  this  amount  in  default  of  payment.  In  this 
case  the  proprietor  would  be  liable  for  the  full  amount 
of  the  debts  incurred,  and  ought  to  be  able  to  with- 
hold from  the  contract  price  any  amount  necessary  to 
cover  them — not  a  limit  of  20  per  cent.     The  supply 


73 


THE    CONTRACT    RECORD 


January  30,  1918 


men  raised  objections  to  the  suggestion  on  account  of 
existing  methods  of  ordering  and  delivery.  Also  the 
placing  of  a  lien  before  shipment  was  liable  to  show 
the  contractor  in  an  unfavorable  light.  Mr.  W.  E. 
Dillon,  the  president,  however,  seemed  quite  favorable 
to  the  suggestion,  though  no  decision  was  reached.  It 
was  decided  to  obtain  a  copy  of  the  Michigan  and 
other  state  building  laws  and  discuss  the  question  at 
a  later  meeting. 

Another  point  noted  was  that  the  clause  referring 
to  the  workmen's  right  to  lien  stated  that  no  officer, 
architect  or  foreman  nor  any  person  receiving  more 
than  $5.00  per  day  should  come  under  the  ruling  of 
the  Act.  As  many  workmen  are  now  receiving  a 
larger  wage  than  this,  they  would  thus  be  without 
the  right  of  lien. 

The  question  which  has  been  raised  by  the  Toron- 
to Builders'  Exchange  in  regard  to  the  working  of  the 
lien  law  is  of  interest  to  the  building  trade  throughout 
the  province  and  no  doubt  suggestions  or  criticisms 
from  members  of  the  trade  would  be  welcomed. 


Guelph  City  Engineer  Urges  Street 
Maintenance 

CITY  ENGINEER  McARTHUR,  of  Guelph, 
Ont.,  has  submitted  to  the  Sewerage  and  Pub- 
lic Works  Commission  of  the  city  his  report, 
covering  the  work  carried  out  in  1917  and  em- 
bodying recommendations  for  the  present  year.  He 
made  particular  reference  to  the  condition  of  the  city's 
streets  and  the  necessity  for  repair  and  maintenance 
work,  pointing  out  that,  if  works  for  which  large  sums 
have  been  expended  are  allowed  to  go  beyond  repair, 
the  result  is  gross  extravagance  rather  than  economy. 
Guelph  has  about  132,000  square  yards,  or  practically 
5.3  miles,  of  paved  streets,  and  of  this  amount,  the 
report  stated,  there  was  only  one  block  —  Liverpool 
Street — not  in  need  of  repairs.  For  the  year  1917  the 
sum  of  $14,500  was  appropriated  by  the  City  Council 
for  the  current  expenditure,  under  the  direction  of  the 
Sewerage  and  Public  Works  Commission,  and  this 
sum  was  later  increased  by  $2,500,  making  a  total  of 
$17,000.  The  total  amount  expended  was  $16,990.78. 
Of  this,  $483.63  was  required  for  cleaning,  flushing, 
and  repairing  sewers ;  $3,520.37  for  the  sewage  disposal 
plant ;  $8,988.68  was  spent  under  the  P>oard  of  Works 
account,  exclusive  of  that  laid  out  in  actual  street  re- 
pairs. Thus  the  sum  left  for  repairs  and  maintenance 
of  highways  was  only  $3,994.90.  Guelph  has  a  total  of 
55  miles  of  streets,  so  that  the  expenditure  per  mile 
was  less  than  $80.  The  original  construction  cost  of 
the  paved  section  alone  was  $313,026.49. 

As  regards  new  paving,  the  report  stated  that  plans 
had  been  prepared  and  the  storm  drainage  system  was 
almost  completed,  ready  for  the  paving  of  Gordon 
Street,  from  Waterloo  Avenue  to  Dundas  bridge.  The 
question  of  paving  Ontario  Street  and  York  Road  had 
also  been  taken  up,  but  while  this  work  would  doubt- 
less be  of  great  benefit  if  finances  permitted  it,  the 
greater  importance  of  saving  pavements  already  laid 
than  of  entering  upon  new  work  was  pointed  out. 

The  report  stated  that  the  amount  of  work  done  in 
the  construction  of  new  domestic  sewers  was  probably 
the  smallest  for  any  one  year  since  the  first  installation 
of  the  sewerage  .system,  only  a  few  short  pieces  being 
laid.  Reference  was  made  to  complaints  being  made 
regarding  the  pollution  of  the  river  below  the  sewage 
outlet,  and,  in  view  of  the  fact  that  legal  action  was 


threatened,  new  ])lans  were  being  prepared  for  a  more 
efifective  system  of  disposal. 

In  concluding  his  report,  the  city  engineer  stated 
that  his  recommendations  regarding  necessary  street 
maintenance  work  were  made  after  giving  all  due  con-, 
sideration  to  the  extreme  conditions  occasioned  by  the 
war,  and  he  felt  that  the  carrying  out  of  such  work 
would  be  a  real  economy.  He  said,  however,  that  there 
were  certain  works,  particularly  sidewalks  and  sewers, 
for  which  petitions  were  continually  being  presented, 
but  which  he  thought,  in  view  of  the  present  financial 
stress,  inight  be  postponed,  though  some  inconvenience 
might  be  caused  thereb}'. 


The  Fatal  Handicap  of  a  College 
Education? 

Two  advertisements  that  recently  appeared 
in  the  same  issue  of  a  technical  magazine. 

A  college  graduate  in  electrical  engineering 
wanted,  with  one  or  two  years'  experience,  for 
work  along  technical  lines,  in  a  permanent  posi- 
tion on  telephone  office  equipment  in  Buffalo,  N. 
Y.  Will  pay  $16.00  per  week  for  man  with  one 
year's  experience  and  $18.00  per  week  for  man 
with  two  years'  experience. 

At  once,  experienced  pile  driver  wanted,  and 
dock-builder  foreman  for  government  job,  Phila- 
delphia; average  wages  $60.00  per  week.  Write 
giving  experience  in  detail  and  earliest  date  of 
starting. 


Steel  Output  to  Be  Increased  20  Per  Cent. 

As  a  result  of  a  conference  between  the  War  Com- 
mittee of  the  Dominion  Cabinet  and  the  Canadian  steel 
manufacturers,  it  is  announced  that  the  latter  have 
undertaken  to  increase  their  steel  output  by  20  per 
cent,  over  that  of  last  year.  This  should  be  of  benefit 
not  only  so  far  as  the  manufacture  of  munitions  is  con- 
cerned, but  also  to  the  railways.  Owing  to  the  im- 
mense amount  of  steel  being  put  into  munitions  there 
has  been  a  shortage  of  material  for  the  production  of 
rails,  and  the  requirements  of  the  railroad  companies 
have  had  to  stand  aside.  The  maintenance  of  the 
roads,  however,  demands  an  adequate  supply  of  rails, 
and  the  increased  output  of  steel  during  this  year  will 
probably  be  sufficient  to  relieve  the  situation. 


Doctors  Are  Really  Engineers 

Col.  W.  O.  Owens,  in  charge  of  the  Motion  Picture 
Department  of  the  American  Medical  Museum  in 
Washington,  declared  recently  at  the  convention  of 
the  American  Society  of  Mechanical  Engineers  that  he 
had  come  to  look  upon  doctors  and  medical  men  as 
biologncal  engineers,  inasmuch  as  their  chief  business 
was  to  keep  the  human  engine  in  perfect  working 
order.  His  statement  was  emphasized  by  Major 
Frank  B.  Gilbreth,  of  the  Engineer  Officers'  Reserve 
Corps,  who  described  how  the  soldiers  crippled  in  the 
war  are  provided  with  means  for  performing  useful  in- 
dustrial work  and  making  themselves  self-supporting. 
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Building  Permits  for  1917 

Seventeen  Per  Cent.  Drop  Accounted  for  by 

Lack  of  Munition  Factory  Construction, 

Prolongation  of  War  and  Excluded 

Government  Contracts 


FOR  the  year  just  closed,  the  value  of  building 
permits  issued  in  the  chief  cities  of  Canada 
shows  a  decline  from  the  value  of  those  taken 
out  in  1916.  From  the  information  collected  in 
53  towns  and  cities,  a  total  of  $35,019,318  was  reached 
in  1917,  as  compared  to  $42,642,324  in  the  previous  year. 
This  represents  a  decrease  of  17  per  cent.  To  illus- 
trate how  the  value  of  building  permits  has  fluctu- 
ated during  the  past  few  years,  the  accompanying 
curves  have  been  prepared,  indicating  the  variations 
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from  1908  to  1917  for  each  province  and  for  the  coun- 
try as  a  whole.  It  will  be  observed  that  the  total  of 
the  permits  issued  last  year  was  the  lowest  of  any 
year  recorded  in  the  chart,  even  below  the  record  of 
1915,  which  showed  a  very  marked  decline  owing  to 
the  war.  When  1916's  permits  reached  a  value  18  per 
cent,  in  excess  of  1915's,  it  was  felt  that  the  backbone 
of  the  slump  had  been  broken  and  that  perhaps  suc- 
ceeding years  would  witness  continued  improvement. 
The  decline  registered  during  1917,  however,  does  not 
entirely  support  this  hope.  However,  it  must  be  re- 
membered that  a  large  portion  of  war  building,  by 
which  is  meant  the  construction  of  munition  and  kin- 
dred shops,  has  now  ceased.  During  1916  there  was 
a  vast  development  in  this  regard,  but  the  needs  of 
the  situation  are  at  present  pretty  well  accommodated, 
so  that  munition  factory  erection  has  not  been  as  vig- 
orously continued,  though  during  the  past  year  there 
has  been  considerable  military  hospital  work ;  this, 
however,  being  a  government  development,  is  not 
shown  for  the  most  part  in  the  permits  list.  Many 
other  large  government  public  works,  involving  mil- 
lions of  dollars,  are  also  not  taken  into  consideration. 

Rural  Building  Not  Included 

The  permit  values  as  shown  in  the  table  and  curves 
are  not  entirely  satisfactory  guides,  either,  in  regard 
to  building  developments  that  have  taken  place  in  the 
rural  and  suburban  districts  outside  the  limits  of  the 
cities  listed.  Such  projects  as  the  flying  corns  camos, 
for  instance,  are  not  taken  into  consideration.  The 
comparatively  poor  showing  in  1917  can  be  further  ac- 
^  counted  for,  perhaps,  by  the  elimination  of  all  un- 
necessary building  as  the  war  continues.  The  prolong- 
ation of  the  struggle  has  meant  that  people  will  hold 
over  as  much  construction  work  as  possible  unless  it 
is  urgently  required  by  the  demands  of  war. 

Taking  the  permits  by  provinces,  all  the  provinces 
except  Saskatchewan  show  a  decrease.  The  latter,  on 
the  other  hand,  exhibits  an  increase  of  nearly  73  per 
cent.  The  percentage  drops  in  the  other  provinces 
vary  from  60  per  cent,  in  British  Columbia  to  only 
3.6  per  cent,  in  the  Maritime  Provinces.  As  observed 
in  the  curves,  the  Maritime  Provinces  are  consistent- 
ly steady  in  building  activities  without  extremely 
pronounced  peaks  or  valleys.  Ontario  still  maintains 
its  usual  lead,  the  value  of  permits  in  the  province 
for  1917  being  53  per  cent,  of  the  total  for  the  Domin- 
ion ;  in  other  words,  the  value  of  permits  in  Ontario 
exceeds  that  of  all  the  other  provinces  combined. 

The  following  table  gives  details  of  the  permits  in 
the  53  cities  and  towns  of  Canada  during  1916  and  1917. 

Comparative  Building  Permits  for  1917  and  1916 

Maritime  Provinces                   1916  1917  Change 

Halifax $1,326,339  $804,549  f  $431,780 

St.    John     464.350  531.3.50  *  66.900 

Sydney 138,105  416,900  *  388,795 

Quebec 

Maisonneuvc 180,345  993.780  *  813.435 

Montreal 5,334,184  4,387,638  t  946.546 

Oiitremont 453,038  173,385  t  379,653 

Quebec 3,913,157  3,459,386  t  453,771 

Three  Rivers 537,345  433,950  t  114,395 

Westmount 54,5,754  155.890  t  389,864 

Sherbrooke 435,000  166.000  f  359,000 

Ontario 

Brantford    383,677  387,195  *  4,518 

Brockville    170.430  67.383  t  103.138 

Chatham   .' 1,338.934  390.997  t  947,937 

Fort  William 414,035  658.365  *  344,340 

Gait 353,795  186,430  f  67,365 
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Guelph 155,222 

Hamilton     3,405,781 

Kingston 184,321 

Kitchener    324,838 

London 926,125 

North  Bay 15,870 

Ottawa 1,530,400 

Peterboro    127,975 

Port  Arthur 1,565,095 

Preston 36,850 

St.   Catharines    616,515 

St.  Thomas 141,165 

Stratford 190,619 

Sudbury 165,500 

Toronto 9,881,671 

Welland 202,587 

Windsor 1,508,330 

Woodstock 88,806 

Manitoba 

Brandon 246,748 

St.  Boniface 135,392 

Winnipeg 2,507,300 

Saskatchewan 

Moose  Jaw 318,945 

Prince  Albert 66,330 

Regina 222,075 

Saskatoon 146,150 

Yorkton 35,675 

Alberta 

Calgary 663,500 

Edmonton 213,940 

Lethbridge 84,122 

Medicine  Hat 410,000 

Red   Deer 29,180 

British  Columbia 

Nanaimo 14,606 

New  Westminster  ....  85,307 

Prince    Rupert    28,300 

South  Vancouver  ....  98,602 

Vancouver 2,412,889 

Vernon 17,880 

Victoria 170,265 

*  Increase,     f  Decrease. 


111,435 

t 

43,787 

2,733,865 

* 

328,084 

150,705 

t 

33,616 

205,352 

t 

119,486 

837,890 

t 

88,235 

22,000 

* 

6,130 

1,041,017 

t 

489,383 

953,383 

*. 

835,408 

1,345,174 

t 

219,921 

25,000 

t 

11,850 

448,003 

t 

168,512 

75,925 

t 

65,240 

216,278 

* 

25,659 

140,565 

t 

24,935 

7,163,556 

t 

2,718,115 

241,334 

* 

38,747 

1,163,375 

t 

344,955 

91,730 

* 

2,924 

180,338 

t 

66,410 

2,212,450 

t 

294,850 

295,460 

t 

23,485 

4,000 

t 

63.330 

416,460 

^ 

194,385 

582,739 

* 

436,589 

63,445 

* 

27,770 

549,500 

t 

114,000 

359,800 

* 

145,860 

53,498 

t 

30,624 

102,455 

t 

307,545 

24,674 

« 

10,068 

81,515 

t 

3,792 

99,000 

♦ 

70,700 

b'efrnh 


768,255     t  1,644,634 

9,370     t  8,510 

147,875     t        22,390 


Large  School  in  St.  John,  N.B. 

St.  Vincent's  High  School,  One  of  the  City's 

Finest  Institutions— Details  of  Plan 

and  Construction 

THE  St.  Vincent's  Girls'  High  School  is  the  latest 
addition  to  the  group  of  church  buildings  of  the 
cathedral  parish  in  the  city  of  St.  John,  N.B. 
Other  buildings  in  this  group  are  the  Cathedral 
of  the  Immaculate  Conception,  Bishop's  Palace,  Home 
of  the  Good  Shepherd,  St.  Vincent's  Convent  and 
School,  infirmary,  St.  Vincent's  Chapel,  maternity  hos- 
pital, infants'  home.  Catholic  Girls'  Guild,  and  the 
Young  Men's  Catholic  Institute. 

From  the  standpoint  of  design  and  accommodation 
the  St.  Vincent's  High  School  is  worthy  of  note,  being 
unsurpassed  in  this  respect  by  any  other  school  build- 
ing in  the  city.  In  addition  to  the  regular  school 
equipment,  an  auditorium,  with  a  seating  capacity  of 
over  800,  has  been  provided ;  also  a  well-equipped  gym- 
nasium and  a  swimming  pool,  25  x  50  ft.  The  tank  is 
of  white  hexagonal  tile,  and  the  floors  of  the  tank-room 
are  of  similar  material,  while  the  wall  panels  and  show- 
ers are  of  Tenessee  marble.  Dressing,  dry,  and  locker 
rooms,  with  individual  steel  lockers,  are  also  provided. 
A  special  heating  plant  is  used  for  heating  the  water 
in  the  tank. 

The  high  school  building  is  125  x  140  ft.  over  all, 
and  faces  south  on  Clif?  Street.  The  original  design 
called  for  fireproof  construction,  with  steel  frame  and 


Second  floor  view. 

concrete  floors  throughout,  but  the  enormous  increase 
in  the  cost  of  labor  and  materials  made  it  advisable  to 
abandon  this,  and  the  steel  frame  was  redesigned  and 
much  of  the  concrete  floor  replaced  with  wood  con- 
struction, thus  rendering  the  structure  only  semi-fire- 
proof. No  special  methods  were  employed  in  the  con- 
struction. Most  of  the  material  for  the  masonry  work 
was  hoisted  in  barrows  on  a  platform  elevator  of  stan- 
dard design,  while  the  steel  was  set  with  a  pole  derrick 
and  the  stone  with  two  stiff-leg  derricks. 

The  gymnasium  floor  over  the  auditorium  is  car- 
ried on  heavy  steel  plate  girders,  and  the  roof  over  the 
gymnasium  is  supported  by  steel  trusses,  leaving  all 
floors  clear  of  posts. 

The  building  consists  of  a  basement  and  three  stor- 
eys, the  general  layout  being  as  follows:  Basement — 
Swimming  pool,  dressing,  locker,  shower,  and  dry- 
rooms,  apparatus  room,  chemical  laboratory,  furnace 
room,  and  fuel  storage.  Ground  floor — .Xuditorium, 
four  class  rooms,  teachers'  room,  office.  First  floor — 
Gymnasium,  four  class  rooms,  teachers'  room,  sewing 
room,  library.  Second  floor — Four  class  rooms,  do- 
mestic science  laboratory.  Lavatory  and  toilet  accom- 
modation is  provided  on  every  floor. 

The  walls  of  the  building  are  of  cream  tapestry 
brick,  laid  in  black  mortar,  with  raked  joints,  and  the 
basement  exterior  is  of  rock  faced  grey  granite,  with 
tooled  base  course  and  trim.     The  front  entrance  and 


Construction  proceeding  on  Cliff  Street  front. 
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steps  are  also  of  tooled  grey  granite  and  are  of  very 
massive  and  pleasing  design. 

All  interior  partitions  are  of  brick  to  afford  protec- 
tion against  rapid  spread  of  fire,  and  tower  fire  escapes 
of  special  design  are  provided  on  the  exterior. 

The  windows  are  large,  to  give  a  maximum  of  light 
and  ventilation,  and,  in  addition,  there  is  an  elaborate 
system  of  ventilating  flues  serving  every  room.  A  per- 
manent vacuum  cleaning  plant  is  one  of  the  features  of 
the  equipment. 

Y.  M.  C.  I.  Building 

Another  recent  addition  to  the  same  group  of 
buildings  is  the  Young  Men's  Catholic  Institute.  This 
building  is  faced  with  cream  tapestry  brick,  laid  up 
with  black  mortar  and  raked  joints,  the  same  as  the 
high  school  building.  Features  worthy  of  note  in  the 
equipment  are  a  30  x  40  ft.  tile  swimming  pool,  show- 
ers, a  large  gymnasium,  four  bowling  alleys,  billiard, 
reading  and  recreation  rooms,  library,  and  a  large  audi- 
torium. 

The  St.  Vincent's  High  School  was  designed  by  C. 
W.  West,  architect  and  engineer,  of  St.  John,  N.B. 
The  contractors  for  this  building  and  also  the  Y.M.C.I. 
were  John  Flood  &  Son,  of  St.  John. 


Letters  to  the  Editor 


Toronto  Builders'   Exchange  Annual 
Meeting 

THE  annual  meeting  of  the  Toronto  Builders' 
Exchange  was  held  on  Monday,  the  21st  inst., 
when  the  following  were  elected  directors  for 
1918:  W.  E.  Dillon,  president;  S.  R.  Hughes, 
past-president;  Walter  Davidson,  vice-president;  A.  D. 
Grant,  first  vice-president ;  John  Aldridge,  treasurer ; 
Geo.  Oakley,  Chas.  Bulley,  Wm.  Clark,  Jr.,  E.  Gear- 
ing, James  Munro,  Geo.  Gander.  Messrs.  Arthur  N. 
Dancy  and  John  Barnes  were  appointed  auditors.  The 
secretary  is  Mr.  D.  J.  Davidge. 

The  general  business  of  the  exchange  was  trans- 
:  acted  afterwards.     One  point  of  importance  taken  up 
was  the  selecting  of  new  quarters,  the  Goodyear  Com- 
pany, owing  to  the  growth  of  their  business,  having 
requested  a  large  portion  of  the  flat  held  by  the  Ex- 
change.    A  committee  was  appointed  to  procure  new 
premises,  and  the  choice  was  for  a  portion  of  the  third 
storey  of  the  building  on  the  southwest  corner  of  Ade- 
laide and  Victoria  streets.     This  being  a  central  loca- 
tion, it  was  felt  that  it  would  be  more  convenient  for 
[the  members.    Although  business  was  rather  quiet,  the 
[members  were  optimistic  in  their  views  of  the  future. 
i  Different    unions    having    made    demands    for    higher 
iwages,  committees  of  both  parties  were  working  to 
isettle  these  questions.     The  Compensation  Act  and 
rLien  Law  were  criticized  and  the  members  felt  that 
[both  had  room  for  improvement. 

Mr.  Geo.  McSweeney,  the  late  secretary,  has  joined 
the  R.  N.  F.  Corps,  and  was  presented  with  a  steamer 
trunk,  club  bag  and  purse  of  money,  the  members  wish- 
ing him  the  best  of  luck  and  safe  return. 

The  membership  committee,  comprising  Messrs. 
James  Munro,  C.  T.  Penn,  W.  J.  Nicholson,  R.  Falk- 
iner,  A.  D.  Grant,  H.  Feather,  J.  Scott,  and  H.  Jen- 
nings, are  making  plans  to  start  a  membership  cam- 
paign. 


I 


A  Toronto  committee  is  taking  steps  to  organize  a 
Canadian  housing  conference  in  Toronto  in  the  spring 
of  1918. 


Use  of  Wire   Mesh  in   Hollow  Tile 
Construction 

Editor  Contract  Record : 

Referring  to  an  article  appearing  in  your  issue  of 
iVovember  28,  1917,  page  983,  we  desire  to  advise  you 
that  your  source  of  information  is  in  error  regarding 
the  use  of  wire  mesh  in  conjunction  with  end  or  verti- 
cal construction  hollow  building  tile. 

To  the  best  of  our  knowledge,  no  hollow  tile  manu- 
facturers are  in  any  way  in  sympathy  with  the  use  of 
wire  mesh,  as  it  offers  no  structural  advantages,  and  is 
distinctly  a  means  of  increasing  the  cost  of  erection. 

Hollow  tile  of  the  vertical  cell  type,  when  correctly 
designed  and  manufactured,  is  possessed  of  sturdy 
shells  that  permit  of  easy  "buttering."  Skilled  brick- 
layers experience  no  difficulty  in  applying  the  mortar. 
The  amount  of  mortar  that  falls  in  the  cells  is  dis- 
tinctly negligible,  and  in  any  other  masonry  construc- 
tion falls  on  the  ground.  In  the  former  instance  the 
insulating  value  of  the  air  cells  is  not  injured. 

It  is  our  opinion  that  wire  mesh  used  in  the  mortar 
joints,  as  the  article  suggests,  would  soon  rust  out, 
thereby  losing  any  theoretical  value  it  is  supposed  to 
possess,  and  this  rusting  process  would  very  likely 
stain  the  interior  plaster  which  is  applied  directly  to 
the  tile. 

Yours  very  truly. 
National  Fire  Proofing  Company  of  Canada,  Ltd., 
M.  F.  Gibson,  General  Manager. 


Credit  for  Design  of  Quebec  Bridge 
Erection  Equipment 

Editor,  Contract  Record  : 

In  your  issue  of  January  9  I  notice  an  article  writ- 
ten by  Mr.  A.  J.  Meyers,  a  member  of  the  staff  of  the 
board_  of  engineers,  describing  the  erection  traveller 
used  in  connection  with  the  erection  of  the  Quebec 
Bridge,  but  note  with  regret  that  credit  was  not  given 
to  the  St.  Lawrence  Bridge  Company,  who  originated 
and  developed  the  design  for  this  very  important  piece 
of  erection  equipment. 

[  would  like  to  take  this  opportunity  of  stating  that 
the  plans  for  the  superstructure  and  the  entire '^plant 
and  equipment  used  in  connection  with  the  erection  of 
the  bridge  were  worked  out  in  the  offices  of  the  St. 
Lawrence  Bridge  Company,  who,  according  to  the 
terms  of  the  contract,  were  entirely  responsible  for  its 
successful  completion,  and  great  credit  is  due  their 
engineers  for  the  work  they  have  done  in  this  respect, 
since  they  had  little  or  no  precedent  to  guide  them. 
Yours  very  truly, 

C.  N.  Monsarrat, 
Chairman  and  Chief  Engineer, 
Board  of  Engineers,  Quebec  Bridge. 


Mr.  Wm.  D.  Uhler,  President  of  the  American  A.S- 
sociation  of  State  Highway  Ofificials,  one  of  the  best 
known  roadway  engineers  in  the  United  States,  has 
been  commissioned  as  a  major  in  the  Ordnance  Re- 
serve of  the  United  States  army. 
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Canadian   Society   of   Civil  Engineers  Holds 
Momentous  Annual  Meeting 

Broadened  Scope  Under  Change  of  Name,    Recognition  of    Valor    of 
Members  in  the  War,  and  Discussion  of  Fuel  Situation  are  Features 


Two    features    stood    out    in    the    proceedings    of    the 
annual  meeting  of  the  Canadian  Society  of  Civil  En- 
gineers (or,  to  give  it  the  new  name,  The  linginecr- 
ing  Institute  of  Canada),  held  on  January  21-33,  at 
the  society's  rooms,  Montreal — the  unveiling  of  the  honor  roll 
of   the   members   who   have  joined   overseas   forces   and   the 
paper  on  "The  Fuels  of  Canada,"  by  Mr.  15,  F.  HaaneL 

The  unveiling  of  the  roll,  placed  in  the  lobby  of  the 
building,  was  a  very  impressive  ceremony,  performed  in  the 
presence  of  a  large  number  of  members,  many  of  whom 
have  relations  at  the  front  and  some  of  whom  have  lost  their 
sons.  It  was,  appropriately,  a  very  quiet  function,  the 
speeches  being  in  a  key  befitting  the  occasion. 

The  paper  on  fuel,  full  of  interesting  data,  was  followed 
by  a  discussion  emphasizing  the  serious  situation  and  the 
need  of  engineers  taking  a  strong  stand  in  getting  action 
with  a  view  to  the  devel6p,ment  of  our  natural  resources, 
now  to  a  certain  extent  dormant. 

It  was  apparent  from  the  general  proceedings  that  the 
society  intends  to  take  more  energetic  action  to  increase  its 
scope.  The  report  on  society  affairs  and  the  revised  by-laws 
are  steps  in  this  direction.  The  council  have  set  themselves 
to  rectify  certain  matters  which  admittedly  retarded  pro- 
gress and  caused  dissatisfaction  and  to  obtain  closer  co-oper- 
ation between  the  members. 

The  speech  of  Mr.  H.  H.  Vaughan,  the  new  president, 
was  an  emphatic  endorsement  of  the  new  order  of  things, 
designed  to  embrace  all  branches  of  the  engineering  profes- 
sion, not  recognizing  sectional  qualifications  and  placing  all 
engineers  on  an  equality.  Mr.  Vaughan,  hov^ever,  makes  an 
appeal  to  the  members  to  do  their  part  in  this  work;  the 
revised  by-laws  are  but  a  means  to  an  end,  and  the  president 
asks  for  assistance  in  backing  up  the  efforts  of  the  council. 
The  annual  meeting  passed  off  very  smoothly,  and  was  not- 
able for  an  absence  of  that  criticism  wliicli  characterized  some 
previous  gatherings. 

President  Devoting  Energies  to  Recruiting 

The  first  day's  sessions  were,  as  usual,  confined  to  purely 
business  matters,  reports  of  committees  and  of  the  branches, 
with  discussions.  Col.  C.  N.  Monsarrat  presided,  in  the  ab- 
sence of  Col.  J.  S.  Dennis,  the  president,  who  wrote  from 
Chicago  explaining  why  he  could  not  be  present.  The  letter, 
in  part,  was  as  follows: 

"For  something  over  six  months,  at  the  request  of  the 
Canadian  Government,  and  as  second  in  command  of  the 
British-Canadian  Recruiting  Mission  in  the  United  States,  I 
have  been  devoting  all  my  energies  to  the  matter  of  en- 
deavoring to  secure  recruits  in  the  United  States  for  our 
army.  Our  efforts  have  met  with  a  fair  measure  of  success, 
as  will  be  indicated  by  the  fact  that  up  to  date  we  have  sent 
to  Canada  something  over  16,000  men. 

"These  duties  have  been  such  that  it  has  been  impos- 
sible for  me  during  that  period,  as  your  president,  to  fulfil 
any  part  of  my  duties  in  connection  with  the  society's  affairs. 
In  the  early  part  of  the  year  I  tried  to  do  what  I  could  to 
assist  in  the  reorganization  of  the  society  so  that  its  affairs 
might  be  put  into  a  good  condition,  and  I  hope  that  you  will 
be  satisfied  with  the  work  then  initiated,  and  which  during 
the  latter  half  of  the  year  has  been  carrie.d  out  so  loyally  by 
the  members  of  the  council,  with  the  assistance  of  our  able 


secretary,  with   the  desired  effect  of  rehabilitating  the  affairs 
of  our  society  and  putting  them  in  good  standing. 

"My  personal  thanks  are  due  to  the  vice-presidents,  sec- 
retary, and  the  members  of  the  council  for  the  loyal  way  in 
which  they  have  carried  on  the  work  without  any  assistance 
from  me;  and,  while  it  was  hoped  during  the  year  that  when 
the  annual  meeting  was  held  I  would  have  been  able  to  pre- 
side, and  feel  that  you  appreciated  the  efforts  made  during 
the  year,  I  hope  that  those  in  attendance  will  realize  that 
only  the  importance  of  the  duties  that  I  am  performing  here 
has  deprived  me  of  that  pleasure,  and  will  feel  that  as  your 
|)resident  the  work  that  I  have  been  able  to  accomplish  in 
the  United  States  has  added  one  more  evidence,  if  any  were 
needed,  that  the  members  of  the  engineering  profession 
attached  to  our  society  have  been  doing  their  bit  to  help  Can- 
ada in  our  great  struggle. 

"I  especially  regret  that  I  will  not  be  present  at  the  un- 
veiling of  our  roll  of  honor  of  our  members  who  are  serving 
at  the  front.  I  feel  that  that  roll  can,  for  all  time,  be  pointed 
to  as  an  evidence  of  the  fact  that  the  C.S.C.E.  has  responded 
nobly  to  the  great  cause,  and  has  proved,  if  any  proof  were 
needed,  tliat  the  members  of  the  engineering  profession  are 
always  found  ip  the  front  rank  when  duty  calls." 

After  the  appointment  of  the  scrutineers  the  meeting 
proceeded  with  the  reports.  The  first  was  that  of  the  council. 
This  was  reproduced  practically  in  full  in  our  last  issue,  Jan- 
uary 2.'J.  On  the  motion  of  Mr.  W.  J.  Francis,  seconded  by 
Mr.  H.  R.  Safford,  the  report  of  council  was  received. 

The  council  reported  passing  a  resolution  recording  its 
sense  of  great  loss  by  the  death  of  Pl'ofessor  C.  H.  McLeod 
(for  25  years  secretary  of  the  society),  who  for  over  40 
years  was  personally  interested  in  the  engineering  education 
of  a  great  number  of  young  Canadians,  and  who  had  ever 
before  him  the  best  interests  of  the  engineering  profession  in 
Canada.  A  suitable  brass  tablet  to  the  memory  of  Professor 
McLcod  is  to  be  prepared. 

The  Finance  Report 

Mr.  R.  A.  Ross,  in  moving  the  adoption  of  the  finance 
report,  pointed  out  that,  in  spite  of  the  difficult  times,  they 
had  a  surplus.  He  also  referred  to  the  fact  that  although 
the  committee  had  been  active  in  collecting  arrears  of  over 
$6,000,  there  were  still  $20,000  outstanding.  The  greater  part 
of  this  amount  would  probably  have  to  be  wiped  off  the 
books,  as  they  would  do  well  if  they  collected  $5,000  or  $6,000 
of  this  amount.  The  arrears  were  not  caused  by  the  absence 
of  members  at  the  front,  but  was  money  that  it  was  almost 
impossible  to  collect.  If  the  society  had  received  the  contri- 
butions of  men  at  the  front  there  would  probably  be  an  addi- 
tional $10,000  on  the  right  side. 

The  Library  Committee's  Report 

The  Library  Committee,  in  its  report,  made  several  re- 
commendations, including  "that  an  effort  should  be  made  in 
case  the  society  decides  to  publish  a  monthly  magazine  to 
obtain,  either  by  ourselves  or  through  an  arrangement  with 
some  of  the  American  societies,  a  monthly  review  of  the 
articles  published  in  the  different  technical  periodicals." 

Mr.  M.  J.  Butler,  referring  to  this  recommendation, 
doubted  the  wisdom  of  the  society  running  the  risk  of  pub- 
lishing a  technical  magazine. 

Mr.   H.   H.   Vaughan   stated   that  the   Committee  on  So- 
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ciety  Affairs  had  gone  into  this  matter  very  thoroushly. 
The  most  fcasil)lc  plan  appeared  to  be  one  by  which  the 
society  could  make  arrangements  with  one  of  the  existing 
papers  to  publish  a  society  bulletin.  Nothing  had  been 
definitely  decided,  but  he  was  of  opinion  that  an  arrange- 
ment of  the  kind  referred  to  would  give  what  was  required. 
The  matter  would  have  to  be  left  to  the  council,  who  would 
not  incur  any  great  expense.  He  believed  that  an  arrange- 
ment of  the  kind  he  spoke  of  would  be  of  financial  benefit  to 
the  society,  as  well  as  a  desiralile  thing. 

Mr.  Butler  was  against  establishing  a  paper  in  competi- 
tion with  existing  engineering  papers  which  might  hurt  them. 

Mr.  J.  White  agreed  with  Mr.  Butler,  and  was  absolutely 
opposed  to  any  action  likely  to  be  detrimental  to  existing 
journals.  They  must  be  careful  not  to  antagonize  any  engi- 
neering or  quasi-engineering  papers.  * 

Mr.  R.  A.  Ross  pointed  out  there  were  tliree  propositions 
to  be  considered — one  to  issue  a  bulletin;  another  was  to 
control  the  editorial  columns  of  an  existing  paper,  which 
would  bring  the  opposition  of  other  papers;  and.  if  the  society 
could  obtain  money,  to  publish  a  paper  of  their  own.  It  was, 
he  admitted,  a  big  "if."  The  publication  of  such  a  paper-- 
he  did  not  mean  by  this  to  put  in  the  money  of  the  society — 
would  provide  means  of  getting  in  touch  with  the  public,  a 
feature  which  was  now  lacking.  In  such  a  publication  they 
could  insert  articles  describing  the  really  great  things  done 
in  the  engineering  world,  and,  in  addition,  could  have  news 
of  the  society's  doings,  and  thus  bring  the  society  in  closer 
touch  with  their  own  members. 

Mr.  I'rancis  was  very  much  in  agreement  with  Mr. 
Vaughan.  A  committee  of  the  council  was  dealing  with  this 
matter,  as  they  fully  realized  the  need  of  some  means  of 
communication  between  the  members.  The  committee  were 
not  going  to  take  any  action  which  would  load  up  the  society 
with  expense;  there  was  a  way  out  of  this  question  at  a  less 
cost  than  establishing  a  new  paper,  and  he  felt  satisfied  the 
committee  would  bring  in  a  report  which  would  be  satisfac- 
tory. 

The  report  was  adopted. 

Reports  of  Bretnches 

This  was  followed  by  the  reading  of  the  reports  of  the 
various  branches  and  divisions.  Practically  all  showed  con- 
siderable activity,  notwithstanding  the  adverse  war  condi- 
tions. Several  of  them  referred  to  the  large  percentage  of 
members  overseas  and  to  the  severe  casualties.  In  the  West- 
ern reports  allusion  was  made  to  the  visits  of  the  president 
and  to  Mr.  Fraser  Keith,  the  secretary,  it  being  stated  that 
these  visits  proved  of  material  assistance  in  arousing  interest 
in  the  branches'  doings  and  in  increasing  the  general  spirit 
of  loyalty  to  the  society.  The  following  is  a  summary  of 
the  various  reports: 

Manitoba — Twelve  meetings  were  held  in  addition  to 
those  of  the  electrical  section.  The  branch  now  numbers  203 
members,  59  of  whom  are  on  active  service;  four  have  been 
killed. 

Toronto — Thirty-three  and  one-third  per  cent,  of  the 
members  are  overseas;  20  meetings  were  held,  in  addition  to 
eight  open  meetings.  Membership  totals  316.  The  society 
(luring  the  past  year  made  special  reports  on  roads,  pave- 
ments, and  sewage. 

Ottawa  —  Thirty-five  per  cent,  of  the  members  have 
joined  the  colors.  The  branch  has  a  surplus  of  $1,200.  The 
average  attendance  at  the  evening  meetings  was  100.  The 
report  added  that  the  visits  of  the  president  and  the  secre- 
tary were  very  helpful,  and  that  the  branch  had  decided  to 
issue  as  a  bulletin  for  general  distribution  Mr.  Keith's  paper 
on  "The  Awakening  Recognition  of  the  Engineer." 

Quebec — Six  meetings  were  held,  at  which  the  predoip- 
inant  subject  was  the  betterment  of  the  engineering  profes- 


sion. C"ontrilniti(jns  of  $201)  were  given  to  war  chariti'^s.  The 
branch  has  a  balance  of  $624. 

Victoria — Thirteen  meetings  were  held.  During  the  year 
the  society  interviewed  members  of  the  provincial  govern- 
ment regarding  the  aims  of  the  society,  but,  added  the  report, 
it  was  clear  that  a  great  deal  of  work  had  to  be  done  to  ac- 
quaint the  public  with  the  status  of  engineers.  Thirty-three 
members  have  gone  to  the  front,  this  being  40  per  cent,  of 
the  membership. 

Calgary — The  members  were  very  busy  during  the  year 
in  assisting  government  research  work.  An  engineering  sec- 
tion of  the  Board  of  Trade  had  been  organized,  consisting  of 
the  members  of  the  branch.  Questions  of  engineering  will 
be  referred  to  this  section  for  consideration.  There  are  66 
members. 

Saskatchewan — Report  showed  considerable  activity,  nine 
regular  meetings  being  held.  The  financial  position  im- 
proved and  the  membersliip  also  increased.  Mr.  Keith  added 
that  although  this  was  the  youngest  branch,  it  had  added  the 
largest  number  of  members  during  the  year. 

Edmonton — There  are  56  members,  of  which  21  are  on 
active  service.     The  account  showed  a  balance  sheet  of  $69. 

Alberta  Division  and  Vancouver  branch  also  sent  reports. 

It  was  agreed  that  in  future  the  branches  and  divisions 
sliould  submit  a  financial  statement  when  forwarding  the 
annual  reports. 

To  What  Extent  Should  C.S.C.E.  Prepare  Specifications? 

Mr.  M.  J.  Ihitler  moved  that  "it  is  the  opinion  of  the 
meeting  that  the  subject  of  special  committees  be  recon- 
sidered by  the  council,  and  that  hereafter  appointments  of 
such  committees  be  limited  to  such  subjects  as  defining  the 
quality  of  material  rather  than  the  wide  scope  heretofore 
embraced  in  such  committees." 

Mr.  Butler  expressed  the  view  that  in  drawing  up  special 
specifications  the  society  were  departing  from  general  prin- 
ciples adopted  l^y  engineering  societies.  Specifications  for 
the  use  of  materials  were  right,  but  he  objected  to  getting  up 
standard  specifications  which  might  be  used  by  non-technical 
members  of  town  councils.  Mr.  Saf^'ord  seconded  the  mo- 
tion. 

Mr.  John  Kennedy  drew  attention  to  the  work  of  the 
standardization  committees  of  the  Institution  of  Civil  Engi- 
neers and  to  their  efforts  to  secure  standardization  practi- 
cally throughout  the  world.  The  institute  had  placed  their 
committee  on  Canada  on  a  broader  basis  than,  say,  Australia, 
because  Canada  was  a  manufacturing  country.  The  British 
standards  were  different  from  those  of  the  United  States,  but 
it  was  expected  that  there  would  be  some  co-ordination  of 
British,  .American,  and  Canadian  standards.  The  matter  had 
been  brought  before  the  Canadian  Society  of  Civil  Engineers, 
the  Manufacturers'  .Association,  and  the  government. 

Mr.  Francis  thought  the  society  was  getting  on  danger- 
ous ground  in  writing  specifications  which  were  too  educa- 
tive in  character.  The  members  of  the  society  were  pre- 
sumed to  have  a  certain  amount  of  knowledge,  and  it  was 
not  the  business  of  the  council  to  issue  text-books  for  the 
use  of  members  of  town  councils.  The  society  was  going 
beyond  what  other  professional  associations  were  doing. 

Mr.  .A.  D.  Swan  supported  the  motion. 

Mr.  Vaughan  enquired  if  this  motion  was  aimed  at  the 
Bridge  Specifications  Committee.  The  more  publicity  given 
to  specifications  the  better,  and  it  was  very  difficult  to  draw 
the  line  between  specifications  which  referred  to  methods  of 
manufacture  and  those  relating  to  use. 

Mr.  Ross  urged  that  the  council  should  have  a  free  hand 
in  this  matter. 

Mr.    Butler   recognized     the     paramount     importance    of 
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world-wide  standardization,  and  he  supixirtcd  any  efforts  that 
the  society  might  make  in  the  direction  of  co-operating  with 
the  British  Institute. 

Mr.  Vaiiglian  expressed  himself  as  satisfied,  as  it  was 
understood  that  the  council  would  be  asked  to  continue  a 
bridge  specifications  committee. 

Mr.  White  moved  the  reception  of  the  report  of  the  Con- 
servation Committee,  and  announced  that  Mr.  Tyc  had  been 
appointed  to  succeed  Sir  Sanford  Fleming  as  the  permanent 
ri'iiresentativc  of  the  society  on  the  Conservation  Commis- 
>ii'ii.     The  report  is  published  on  page  82. 

Report  of  Roads  and  Pavements  Committee 

The  reception  of  the  Roads  and  Pavements  Clommittce 
report  was  moved  by  Mr.  G.  Hogarth. 

The  report  stated  that,  following  the  formation  of  the 
committee  in  1915,  the  opinion  of  the  members  was  sought, 
with  a  view  to  deciding  on  what  lines  information  was  most 
generally  required.  It  appeared  that  a  survey  of  the  methods 
and  costs  of  pavements  of  various  types  would  result  in  the 
securing  of  valuable  data,  and  that,  in  addition,  there  was  a 
need  for  reliable  specifications  for  the  materials  used  in  road 
and  pavement  construction. 

The  committee,  therefore,  proceeded  .to  work  on  two 
definite  lines — first,  the  collection  of  information  concerning 
the  construction  of  pavements,  with  a  view  to  correlating  it 
with  information  received  at  later  dates  indicating  the  success 
or  failure  of  different  methods  of  construction;  and,  secondly, 
the  compilation  of  specifications  for  road-building  materials. 

In  the  report  of  the  committee  presented  at  the  last  an- 
nual meeting  of  the  society  a  list  of  the  pavements  concern- 
ing which  information  had  been  received  was  given,  specifica- 
tions for  crushed  stone,  gravel,  and  sand  were  presented  for 
adoption  by  the  society,  and  a  progress  report  on  specifica- 
tions for  asphaltic  road  oils,  with  tentative  specifications, 
were  included. 

The  specifications  for  crushed  stone  and  gravel  have  been 
used  by  members  of  the  committee  and  others,  and  up  to  the 
present  no  suggestions  for  improvement  have  been  received. 
As  there  was  a  lack  of  uniformity  between  the  specifications  for 
concrete  sand  issued  by  the  Committee  on  Concrete  and  Re- 
inforced Concrete  and  those  issued  by  this  committee,  it  was 
suggested  that  the  two  cotiimittees  consider  the  matter  to- 
gether, with  a  view  to  obtaining  a  uniform  sand  specification. 
While  steps  in  this  direction  have  been  taken,  insufTicient 
progress  has  been  made  to  enable  the  committee  to  offer  a 
revised  specification.  It  is  anticipated  that  during  the  com- 
ing year  a  satisfactory  specification  for  concrete  sand  will  be 
evolved. 

Progress  is  being  made  in  the  preparation  of  further  spe- 
cifications for  materials,  but  they  are  not  sutViciently  ad- 
vanced to  submit  to  the  society.  The  attention  of  the  society 
should  be  drawn  to  the  fact  that  those  submitted  in  the  last 
annual  report  of  this  committee  were  of  the  nature  of  a  pro- 
gress report  only,  and  were  not  put  forward  for  use  by  the 
membership,  but  for  discussion  only. 

Progress  has  been  made  with  regard  to  the  collecting  of 
information  concerning  the  construction  of  pavements.  Dur- 
ing the  early  part  of  the  year  blank  forms  were  sent  to  the 
engineers  of  60  of  the  cities  and  large  towns  of  the  Dominion, 
with  a  request  that  pavements  constructed  under  their  super- 
vision be  reported  on.  The  number  of  reports  received,  in- 
cluding those  summarized  in  the  last  annual  report  of  the 
committee,  makes  a  total  of  122  pavements,  which  number 
will  be  increased  considerably  before  the  end  of  the  year. 
This  means  that  the  committee  has  under  observation, 
through  the  co-operation  of  the  municipal  engineers  through- 
out the  Dominion,  the  aforementioned  number  of  pavements. 
Mr.  Hogarth  pointed  out  that  it  was  desirable  to  continue 


certain  investigations,  and  the  council  was  therefore  asked  to 
continue  a  cctmmittee. 

The  Electro  Technical  Committee's  Report 
The  report  of  the  Electro  Technical  Committee  was  as 
follows: 

The  committee  begs  to  report  that  during  1917,  as  in  the 
two  years  previous,  the  committee's  activities  have,  of  course, 
been  considerably  curtailed,  though  the  central  office  in  Lon- 
don has  done  all  that  was  possible  under  the  circumstances  to 
keep  the  organization  together  and  to  forward  the  work. 

To  this  end,  and  because  of  the  importance  of  the  subject, 
a  conference  on  the  rating  of  electrical  machinery  was  held 
in  London  in  September,  the  meetings  being  attended  by  dele- 
gates from  the  Mritish  and  United  States  committees,  and  by 
M^.  A.  P.  Trotter,  consulting  engineer,  of  London,  who  very 
kindly  accepted  our  chairman's  invitation  to  represent  the 
Canadian  committee.  When  the  work  of  this  conference  is 
finished  and  all  details  settled,  another  great  step  will  have 
been  made  towards  world-wide  electrical  standardization,  with 
all  its  attendant  advantages.  For  instance,  to  mention  just 
one:  All  tenders,  whether  from  manufacturers  of  the  same  or 
different  nationalities,  will  then  be  comparable  on  a  uniform 
basis  as  to  performance  claims,  guarantees,  etc.,  a  condition 
that  has  not  always  obtained  in  the  past,  though  obviously 
most  desirable. 

The  committee  has  to  acknowledge,  with  thanks,  the  con- 
tinued financial  support  of  the  Dominion  Government, 
through  the  Department  of  Inland  Revenue,  whose  assistance 
is  much  appreciated  by  both  the  Canadian  members  and  the 
central  office  in  London. 

Finally,  we  have  pleasure  in  reporting  that  Prof.  Major 
L.  W.  Gill,  of  Kingston,  our  inember  overseas,  continues  to 
command  his  battery  somewhere  on  the  French  front. 

Steel  Bridge  Specifications 

In  moving  the  reception  of  the  report  on  Steel  Bridge 
Specifications,  Mr.  P.  B.  Motley  stated  that  the  committee 
had  held  eight  meetings,  in  addition  to  several  meetings  of 
sub-committees.  It  might  be  necessary  to  make  some  addi- 
tions to  the  specifications  of  fixed  steel  and  reinforced  con- 
crete bridges  so  as  to  bring  them  in  accordance  with  the  spe- 
cifications now  submitted.  These  latter  were  recommended 
to  the  various  municipalities  and  governments,  but  were  not 
to  take  the  place  of  engineers.  There  were,  no  doubt,  several 
controversial  points  in  the  specifications,  but  he  believed  that 
the  recommendations  embodied  the  most  recent  engineering 
practice.  The  committee  had  been  in  communication  with 
the  American  Railway  Engineering  Association,  with  a  view 
to  reciprocal  action.  Similar  action  might  be  extended  to 
other  committees  say,  for  instance,  that  on  cement. 

Mr.  R.  F.  Uniacke  seconded  the  motion,  which  was 
adopted. 

Publication  of  Suitable   Papers 

The  report  of  the  Education  and  Board  of  Examiners 
Committee  was  submitted  by  Prof.  H.  MacKay,  who  stated 
that  the  committee  were  endeavoring  to  keep  up  the  standard 
of  the  society,  and  turned  aside  men  whose  qualifications  did 
not  entitle  them  to  membership.  Occasionally  this  had  hap- 
pened to  men  with  considerable  experience  but  whose  know- 
ledge did  not  stand  the  test. 

The  report  of  the  Committee  on  Society  Affairs  (already 
given  in  the  Contract  Record)  was  received. 

Mr.  SafTord  drew  attention  to  the  fact  that  some  of  the 
branches  were  independently  publishing  their  transactions, 
and  suggested  that,  pending  the  determination  of  the  society's 
policy  regarding  the  bulletin,  the  branches  should  discontinue 
the  publishing  of  their  papers. 

Mr.  Ross  remarked  that  the  publication  of  such  papers 
would  be  unnecessary  under  the  proposed  new  arrangement. 
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TIr'  wliole  policy  would  l)o  oliaiiHcd.  and  no  action  should  yet 
1h-  taken  in  regard  to  the  l)ranclu'S. 

Mr.  SafTord  only  desired  to  secure  co-ordination  and  save 
funds  for  the  general  hulletin. 

Mr.  Francis  said  that  tlie  revised  by-laws  changed  the 
policy  of  the  society.  Montreal  would  in  future  become  a 
branch.  Under  the  new  arrangement,  any  paper,  from  what- 
ever branch  of  the  society,  would  be  considered,  on  its  merits, 
with  a  view  to  publication. 

Reinforced  Concrete  Report 

The  report  of  the  Committee  on  Reinforced  Concrete 
led  to  some  discussion.     It  was  as  follows: 

When  this  committee  was  appointed  by  the  council  no 
instructions  were  given  as  to  the  line  of  work  to  be  done  by 
the  committee;  therefore,  in  the  absence  of  anything  definite 
along  this  line,  they  thought  that  a  comparison  of  existing 
specifications,  with  report  thereon,  would  be  most  beneficial 
to  the  society. 

In  the  United  States  a  joint  committee,  consisting  of 
representatives  of  the  American  Society  of  Civil  Engineers, 
the  Society  for  Testing  Materials,  tlie  American  Railway  Engi- 
neering Association,  the  United  States  Government,  the  Port- 
land Cement  Association,  the  Concrete  Institute,  the  Institute 
of  Architects,  and  other  affiliated  organizations,  was  formed 
in  1904,  and  have  recently  prepared  and  recommended  a  stan- 
dard specification  for  cement,  which  has  been  adopted  by  the 
said  societies. 

These  specil'ications,  together  with  the  Ijritish  standard 
specifications  prepared  by  the  Engineering  Standards  Com- 
mittee, supported  by  the  Institute  of  Civil  Engineers,  the  In- 
stitution of  Mechanical  Engineers,  the  Institution  of  Naval 
Architects,  the  Iron  and  Steel  Institute,  and  the  Institution  of 
Electrical  Engineers,  and  other  eminent  engineers  in  Europe, 
were  compared  and  analyzed. 

Your  committee  realizing  that  it  is  desirable  to  have  as 
uniform  a  specification  as  possible,  compared  the  present 
Canadian  specifications  with  the  new  American  specification 
and  the  British  specification,  and  decided  that  certain  features 
in  both  specifications  did  not  appear  suitable  to  Canadian  con- 
ditions. 

Your  committee  recommends  that  the  magnesia  content 
shoidd  not  exceed  4  per  cent. — at  least,  until  such  time  as 
more  information  may  be  had  as  to  the  results  obtained  by 
the  use  of  a  greater  amount  of  magnesia. 

Neat  Tests  Should   Remain 

In  the  American  specifications  the  test  for  tensile 
strength  with  briquettes  of  neat  cement  has  been  omitted. 
Your  committee  feel  that  this  test  should  remain,  omitting 
the  34-hour  test  and  reducing  the  7-day  and  28-day  require- 
ments to  450  pounds  and  .580  pounds  respectively,  thus  reduc- 
ing the  tendency  of  manufacturers  to  produce  cement  giving  a 
high  tensile  value  on  the  shorter  test,  to  the  detriment  of  the 
longer  one.  The  committee  considers,  however,  that  more 
reliance  may  be  placed  on  the  results  obtained  from  the 
cement  and  sand  tests. 

The  Canadian  cement  manufacturers  have  objected  to 
increasing  the  weight  of  cement  in  each  sack  to  94  pounds. 
Your  committee  accordingly  gave  this  matter  mature  consid- 
eration, and  decided  to  recommend  that  the  weight  of  94 
pounds  per  sack,  as  formerly  recommended,  should  be  adhered' 
to. 

Enquiries  were  made  of  many  of  the  various  works  de- 
partments of  cities  and  government  departments  in  Canada  to 
ascertain  what  specifications  were  used  and  to  obtain  sug- 
gestions as  to  desirable  amendments.  Replies  indicate  that  the 
Canadian  society  specification  was  used  in  most  cases,  but 
nearly  all  seemed  to  be  waiting  the  results  of  the  work  of 
the  joint  committee,  above  mentioned.  Since  the  American 
specification    has    been    pul)!ished    numerous    communications 


have  been  received  from  works  departments,  railway  com- 
panies, and  others,  that  tliey  concur  with  the  findings  of  that 
committee. 

Your  committee,  therefore,  respectfully  recommend  the 
adoption  of  the  specification  as  prepared  by  the  joint  com- 
mittee aforesaid,  subject  to  the  alterations  and  additions  as 
Iierein  set  forth. 

Mr.  A.  D.  Swan  remarked  that  the  American  specifica- 
tions were  higher  in  the  matter  of  magnesia  when  compared 
with  the  British  specifications. 

Mr.  J.  A.  Jamieson  did  not  agree  with  some  of  the  com- 
mittee's recommendations,  and  enquired  on  what  basis  these 
were  made.  I'ersonally  he  was  of  opinion  that  they  were 
yet  far  from  obtaining  a  perfect  cement. 

Mr.  Ross  said  that  this  was  another  instance  of  the  im- 
portance of  securing  universal  standardization. 

Mr.  Swan  replied  that  the  recommendation  of  the  com- 
mittee was  based  on  the  reports  of  110  engineers  in  .'America. 

Mr.  A.  Crumpton  said  that  the  American  society  con- 
ducted experiments  from  1912  to  1916,  and  the  result  was  a 
conclusion  that  magnesia  with  a  greater  percentage  of  5 
produced  just  as  good  results  as  it  did  with  4  per  cent. 

Professor  E.  Brown  remarked  that  since  the  time  the 
American  society  had  changed  its  specifications  municipal 
engineers  had  been  anxious  to  conform  with  that  standard. 
The  recommendation  was  in  order  to  accord  with  the  Ameri- 
can standard.  The  American  society  had  entirely  abolished 
the  neat  cement  tests. 

Mr.  Swan  said  that  it  was  questionable  whether  we 
should  follow  the  British  or  American  standards  or  adopt 
one  which  was  suitable  for  Canada. 

Mr.  Jamieson  was  in  favor  of  specifications  which  met 
ouj-  own  requirements.  He  pointed  out,  however,  that  our 
material  and  metljods  of  manufacture  were  the  same  as  in 
the  States,  while  there  was  a  great  deal  of  difference  as 
compared  with  British  practice. 

The  report  was  received  and  referred  back  to  the  council. 

Sewage  Disposal 

Prof.  P.  Gillespie  read  the  report  of  the  Committee  (To- 
ronto branch)  on  Sewage  Disposal,  as  follows: 

The  committee  appointed  by  the  Toronto  branch  re 
sewage  disposal  has  held  five  meetings  i  since  September  last, 
at  which  many  questions  connected  with  sewage  disposal 
were  discussed  and  considered,  and  at  a  final  meeting  held 
on  Januarj'  14  it  was  decided  to  submit  the  following  recom- 
mendations to  the  branch  for  submission  to  the  parent 
society: 

1.  That  the  provincial  public  health  acts  of  the  diflferent 
provinces  should  provide  that  two  or  more  members  of  each 
provincial  board  of  health  shall  be  engineers  and  corporate 
members  of  the  Canadian  Society  of  Civil  Engineers. 

2.  That  the  provincial  public  health  acts  should  provide 
that  all  reports,  plans,  etc.,  respecting  schemes  for  sanitation 
and  sewage  disposal  required  to  be  filed  by  provincial  author- 
ities shall  be  prepared,  si.gned,  and  submitted  by  an  engineer, 
a  corporate  member  of  the  Canadian  Society  of  Civil  Engi- 
neers. 

:',.  That  Dominion  legislation  sliould  be  enacted  respect- 
ing the  pollution  of  international  and  inter-provincial  waters. 
and  that  provincial  legislation  in  the  different  provinces  re- 
specting stream  pollution  lie  made  uniform  as  far  as  prac- 
ticable. 

4.  That  the  public  health  acts  of  each  province  should  give 
to  the  provincial  boards  of  health  some  measure  of  control 
over  the  operation  of  municipal  water  purification  plants  and 
sewage  disposal  works. 

5.  That  all  provincial  public  Iieallli  acts  should  stipulate 
that  no  municipality  can  submit  to  the  votes  of  the  electors 
any  by-law  providing  for  the  raising  of  money  for  the  con- 
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sUuction,  alteration,  or  extension  of  any  waterworks  system 
or  water  puril'ication  works,  or  of  any  sewerage  system  or 
sewage  disposal  works  without  having  had  the  approval  of 
the  provincial  board  of  health,  based  on  plans,  reports,  and 
designs  submitted  by  engineers. 

6.  That  the  keeping  of  accurate  and  up-to-date  records 
of  all  extensions  and  services  added  to  sewer  and  waterworks 
systems  should  be  required  of  «Tiunicipalities  by  the  provin- 
cial board  of  health.  Where  municipalities  have  no  system 
of  their  own  for  keeping  such  records,  the  adoption  of  a 
method  by  the  provincial  board  might  be  insisted  upon. 

7.  That  where  provincial  boards  of  health  maintain 
laboratories  for  the  investigation  of  problems  in  pul)lic  sani- 
tation, such  laboratories  might,  under  reasonable  conditions, 
and  with  much  advantage  to  the  country,  the  engineering 
profession,  and  the  boards  themselves,  be  placed  at  the  dis- 
posal of.  this  society,  and,  through  it,  of  its  members  who 
have  problem's  in  municipal  sanitation  for  which  they  desire 
solutions. 

The  committee  proposed  to  submit  recommendations  re- 
specting rules  and  regulations  covering  the  filing  of  plans, 
reports,  etc.,  respecting  waterworks  systems  and  sewerage 
systems,  (1)  existing  systems,  (2)  projected  systems,  and 
(3)  extensions  to  works,  but  we  found  the  time  too  limited 
for  proper  discussion  of  these  important  matters.  We  would, 
however,  recommend  that  this  committee  be  continued,  and 
that  the  scope  be  broadened  to  more  clearly  include  water 
supply  and  water  purification,  and  problems  of  interest  to 
sanitary  engineers. 

Prof.  Gillespie  asked  the  co-operation  of  the  society  in 
obtaining  the  reforms  outlined  in  the  report.  The  Toronto 
branch  had  interviewed  the  Provincial  Secretary  on  the  sub- 
ject. . 

Mr.  A  Surveyer  referred  to  a  deputation  from  the  society 
which  had  waited  on  the  Quebec  Board  of  Health  and  the 
good  reception  they  received.  The  Public  Health  Committee 
of  the  society  was  of  opinion  that  such  questions  should  be 
left  to  each  provincial  division  to  be  dealt  with,  so  that  the 
division  could  look  after  its  own  legislation. 

The  report  of  the  committee  was  received  and  referred 
back  to  the  council. 

The  Czowski  Medal 

The  secretary  announced  that  the  Gzowski  medal  had 
been  unanimously  awarded  to  Mr.  Tye  for  his  paper  on 
"Canada's  Railway  Problem  and  Its  Solution."  The  students' 
prize  had  been  awarded  to  Mr.  W.  R.  Way,  Montreal,  for  his 
l)aper  on  "Insulated  Power  Cables." 

There  was  a  very  large  gathering  on  Tuesday  morning 
to  hear  a  paper  by  Mr.  B.  F.  Haanel,  chief  of  division  of  fuels 
and  testing.  Department  of  Mines,  Ottawa,  on  "The  Fuels  of 
Canada."  Mr.  A.  St.  Laurent,  Assistant  Deputy  Minister, 
Department  of  Public  Works,  Ottawa,  presided. 

The  Society's  Honor  Roll 

The  unveiling  of  the  roll  of  honor  in  the  afternoon  was 
the  most  impressive  function  which  has  occurred  in  the  his- 
tory of  the  society.  Before  assembling  in  the  lobby  of  the 
building,  Mr.  A.  St.  Laurent,  the  chairman,  remarked  that  no 
doubt  many  members  had  relatives  at  the  front,  and  he  wa? 
proud  of  the  fact  that  his  son  had  volunteered  to  go  overseas. 
Victory  and  a  permanent  peace  were  the  aims  of  those  who 
were  fighting  and  of  those  at  home  who  were  working  in  the 
great  cause;  and  the  name  of  the  society  would  be  well  to  the 
fore  on  the  national  honor  roll. 

Lieut. -Col.  S.  H.  Hill,  representing  Major-General  E.  W. 
Wilson,  unveiled  the  honor  roll,  which  was  covered  by  the 
Union  Jack.  Addressing  a  large  gathering  of  members,  he 
recalled  the  fact  that  the  roll  contained  863  names,  to  which 
another  100  ought  to  be  added,  as  the  society  was  unable  to 
locate  300  members,  half  of  whom   were  no  doubt  overseas. 


Fifty-eight  members  had  died  in  action,  and  0.1  had  been  de- 
corated, including  Corporal  L.  P.  LeCointe,  who  had  been 
awarded  the  Croix  de  Guerre,  with  a  star,  who  was  wounded, 
discharged,  and  was  then  present.  Past  President  Colonel 
Anderson  had  three  sons,  all  of  whom  had  received  the  D.  S. 
O.;  Past  President  G.  H.  Duggan  had  had  two  sons  killed  in 
action;  and  Past  President  Sir  John  Kennedy  had  lost  his 
son  facing  the  foe.  The  society  had  a  glorious  record,  de- 
clared Colonel  Flill,  who  then  related  some  of  his  experiences 
of  the  fine  work  done  by  the  engineers  at  the  front. 

Sir  John  Kennedy  was  asked  to  say  a  few  words,  but  he 
was  overcome  with  emotion,  and  declared  he  could  not  say 
anything. 

General  Sir  A.  Bertram,  in  the  course  of  a  brief  address, 
said  they  were  met  there  as  engineers,  on  a  historic  occasion, 
to  pay  a  tribute  of  respect  and  to  offer  a  few  words  of  silent 
prayer  for  the  gallant  men  who  had  volunteered  and  paid  their 
sacrifices  that  the  county  and  Empire  might  be  free.  They 
had  lost  many  of  their  most  promising  young  men,  men  who 
but  for  the  war  might  have  become  prominent  in  their  pro- 
fession. "We  cannot  all  follow  their  example,  but  it  is  for  us. 
as  engineers,  to  do  our  share  at  home,  and  lead  the  way  in 
developing  onr  natural  resources,  improving  our  water-powers 
and  railways,  and  in  other  ways  ensuring  that  this  Dominion 
shall  become  the  great  nation  they  have  fought,  and  are  fight- 
ing, to  make  it.  To  do  this  we  must  make  our  country  strong 
and  wealthy.  The  jealousies  created  by  this  war  will  not  die 
out  for  years  to  come,  and  we  all  must  do  our  share  in  this 
campaign  of  preparedness  at  home.  It  is  for  those  of  our  pro- 
fession to  carry  on  the  work  with  one  idea  in  mind — God  bless 
our  men  and  God  bless  our  country. 

Greetings  from  American  Society 

Captain  Duchastel  read  the  following  message  from  Mr. 
Charles  W.  Hunt,  secretary  of  the  American  Society  of  Civil 
Engineers: 

"Past  President  George  H.  Pegram  directs  me  to  say 
that,  being  unable  to  be  present  on  the  occasion  of  the  unveil- 
ing of  your  honor  roll  to-morrow,  he  has  used  his  utmost 
endeavors  to  secure  the  attendance  of  a  representative 
speaker  to  express  the  sentiments  of  your  American  brothers. 
Every  suitable  officer  has  been  desirous  of  undertaking  the 
mission,  but  finds  it  impossible,  due  to  important  engage- 
ments which  cannot  be  broken  on  short  notice.  It  is  unfor- 
tunate that  our  sentiments  of  appreciation  of  the  glorious  part 
the  members  of  your  society  have  taken  in  the  world-struggle 
for  right  cannot  be  expressed  in  person. 

"We  greet  you  in  the  name  of  our  entire  lucnibership,  in- 
cluding 1,000  volunteer  officers  in  uniform.  We  are  with  you 
in  war  until  complete  victory  is  achieved,  and  are  looking  for- 
ward to  much  closer  union  with  our  Canadian  brethren  after 
that  time." 

Mr.  Vaughan,  in  moving  ,i  v^.ic  .li  thanks  to  those  who 
had  taken  part  in  the  ceremony,  said  that,  while  they  felt  the 
greatest  regret  at  the  loss  of  so  many  members  who  had 
passed  away,  they  could  not  but  be  proud  of  the  fine  record 
of  the  society  in  this  war. 

The  National  Anthem  concluded  the  ceremony. 

Have  Won  Honors 

The  following  is  a  list  of  the  members  of  the  society  who 
have  won  honors  in  the  war: 

Capt.  Robert  Bickerdike,  D.S.O.;  Capt.  John  R.  Cosgrovc. 
Military  Cross;  Lieut.-Col.  F.  A.  Creighton,  Cross  of  Legion 
of  Honor  (France);  Lieut.  J.  R.  Grant,  Military  Cross:  Lieut.- 
Col.  C.  L.  S.  Hertzberg,  Military  Cross;  Lieut.-Col.  J.  A.  Hes- 
keth.  D.S.O.;  Lieut.-Col.  H.  J.  Lamb.  D.S.O.;  Lieut.-Col.  A. 
G.  T.  Lefevre,  D.S.O.;  Col.  A.  C.  Macdonald,  D.S.O.;  Lieut.- 
Col.  J.  A.  MacPhail,  D..S.O.;  Capt.  H.  F.  Meurling,  Military 
Cross;  First  Staff  Officer  C.  H.  Mitchell.  D.S.O.:   Lieut. -Col. 
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C.    W.   p.   Ramsay,   C.M.G.;    Col.    Karl   Weatherbe,    Military 
Cross;  Lieut. -Col.  F.  A.  Wilkin,  Military  Cross. 

Associate  members — Major  J.  C.  Ball,  D.S.O.;  Major  H. 
L.  Bodwell,  D.S.O.;  Major  J.  A.  Delancey,  Military  Cross; 
Lieut.  H.  G.  Dimsdale,  Military  Cross;  Lieut.-Col.  A.  E. 
Dubuc,  C.M.G.;  Capt.  E.  P.  Fetherstonhaugh,  Military  Cross; 
E.  H.  Harrison,  Military  Cross;  Capt.  H.  F.  Hertzbcrg,  Mili- 
tary Cross;  Lieut.-Col.  H.  T.  Hughes,  D.S.O.,  C.M.G.;  Major 
T.  C.  Irving,  Jr.,  D.S.O.;  Adjutant  J.  C.  Kemp,  Military  Cross, 
D.S.O.;  Lieut.  L.  B.  Kingston,  Military  Cross;  Lieut.  L.  W. 
Klinger,  Military  Cross;  Brigadier-General  R.  G.  E.  Leckie, 
C.M.G. ;  Corporal  P.  L.  P.  LeCointe,  Croix  de  Guerre;  Capt. 
H.  C.  Lott,  Military  Cross;  Major  J.  A.  MacKenzie,  D.C.M.; 
Flight-Commander  G.  G.  MacLennan.  Croix  de  Guerre; 
.  Major  G.  W.  MacLeod,  D.S.O.;  Lieut.-Col.  G.  E.  McCuaig. 
D.S.O.;  Capt.  A.  P.  Miller,  Military  Cross  and  Bar;  Flight- 
Lieut.  R.  H.  Mulock,  D.S.O.;  Lieut.  A.  C.  Oxley,  D.C.M.; 
Major  K.  M.  Perry,  DS.O.;  Capt.  A.  B.  Ritchie.  Military 
Cross;  Lieut.  R.  Sohier,  Croix  de  Guerre;  Major  A.  S.  J. 
Taunton,  D.S.O.;  Major  H.  L.  Trotter.  D.S.O. 

Juniors — Lieut.  G.  F.  Anderson.  Military  Cross;  Lieut.  C. 
S.  de  Gruchy,  Military  Cross;  Lieut.  D.  S.  Ellis,  Military 
Cross;  Sergt.-Major  C.  B.  Ferris,  Croix  de  Guerre;  Captain 
R.  J.  Junkin,  Military  Cross;  Lieut.  G.  E.  LaMothe,  Military 
Cross;  Major  H.  A.  Lefebvre,  Military  Cross;  Lieut.  K.  R. 
MacKinnon,  Military  Cross;  Lieut.-Col.  H.  F.  McDonald,  D. 
S.O.;  Major  A.  B.  McEwen  D.S.O. ;  Lieut.  R.  W.  Powell,  Mili- 
tary Cross  and  Bar;  Lieut.  J.  H.  Ramsay,  Military  Cross; 
Capt.  R.  A.  Spencer,  Military  Cross  and  Bar;  Lieut.  F.  H. 
Tingley,  Military  Cross;  Lieut.  G.  R.  Turner,  Military  Cross. 

Students — ^Lieut.  J.  A.  Creasor,  Military  Cross;  Lieut.  J. 
S.  Galbraith,  Military  Cross;  Lieut.  G.  A.  Johnson,  Military 
Cross;  Lieut.  A.  U.  Meikle,  Military  Cross;  Lieut.  W.  C. 
Merston  (Meyerstein),  D.C.M.  and  Military  Cross;  Lieut.  C. 
N.  Mitchell.  Jr.,  Military  Cross;  Lieut.  H.  R.  Urie.  Military 
Cross. 

Favors  Change  in  Name 

The  first  business  on  Wednesday  was  the  rejKjrt  of  the 
scrutineers.  The  secretary  announced  that  the  voting  on  the 
revised  by-laws  resulted:  For,  427;  against,  13.  The  altera- 
tion in  the  name  of  the  society  to  the  Engineering  Institute 
of  Canada  was  approved  by  490  votes  to  109. 

The  following  are  the  new  oiificers:  President.  Mr.  H.  H. 
Vaughan;  vice-presidents,  Mr.  H.  E.  T.  Haultain,  professor  of 
mining.  University  of  Toronto;  Mr.  R.  F.  Hayward,  chief  en- 
gineer and  manager  of  the  Western  Canada  Power  Company, 
Vancouver.  Council:  District  No.  1 — Mr.  E.  Brown,  professor 
of  applied  meclianics  and  liydraulics,  McGiU  University, 
Montreal,  and  Mr.  J.  M.  Koljertson.  consulting  engineer, 
Montreal.  District  No.  2 — Mr.  D.  H.  McDougall,  general 
manager  Dominion  Iron  and  Steel  Company,  Ltd.,  Sydney, 
N.S.  District  No.  3 — Mr.  Noel  E.  Brooks,  maintenance  of 
way  engineer,  C.P.R..  Sherbrooke,  P.Q.  District  No.  4 — Mr. 
John  Murphy,  electrical  engineer  of  the  Department  of  Rail- 
ways and  Canals,  Ottawa.  District  No.  5 — Mr.  P.  Gillespie, 
professor  of  applied  mechanics.  University  of  Toronto.  Dis- 
trict No.  6 — Mr.  L.  A.  Thornton,  commissioner  of  public 
utilities,  Regina.  District  No.  6 — Mr.  E.  G.  Matheson.  pro- 
fessor at  McGill  University  College,  Vancouver. 

The  New  President's  Address 
Mr.  Vaughan,  on  taking  the  chair  as  new  president,  ex- 
pressed his  sincere  appreciation  of  the  honor,  especially  as  he 
was  following  so  many  splendid  engineers.  During  the  last 
two  years  he  had  been  a  member  of  the  Committee  on  Society 
Affairs,  and  although  he  had  not  done  a  great  deal  of  work  on 
that  committee,  he  was  thoroughly  in  accord  witli  their  re- 
commendations. He  was  now  one  of  those  who  would  have 
to  put  these  recommendations  into  effect.  World  conditions 
were  disturbed,  and  the  occupations  of  many  members  had, 


in  consequence,  been  changed.  He  believed,  however,  that 
this  was  a  period  favorable  to  the  inauguration  of  the  new 
arrangement^  of  the  society.  If  they  put  their  house  in  order 
during  this  time  of  disturbance  the  society  would  reap  the 
benefit  when  normal  times  returned.  The  council  could  only 
be  the  guiding  hand.  The  new  by-laws,  of  themselves,  could 
not  change  the  society,  but  the  spirit  of  those  by-laws  and 
the  alteration  in  the  name  of  the  society  should  effect  a 
change  in  the  society.  They  could  see  the  possibility  of  a 
broad  association  of  engineers,  taking  in  every  branch  of  the 
profession  on  an  equality.  Through  the  branches  and  pro- 
vincial associations  the  members  could  represent  their  views 
to  the  federal  and  provincial  governments.  The  council  de- 
sired to  secure  every  engineer  who  was  eligible,  no  matter  to 
what  section  of  the  profession  he  belonged,  and  the  co-opera- 
tion of  members  was  desired  to  this  end.  Every  distinction 
of  rank  as  between  all  branches  of  the  profession  was  done 
away  with,  and  he  appealed  to  the  members  to  make  the 
Engineering  Institute  of  Canada  a  marked  success. 

Mr.  J.  White  having  announced  his  intention  of  resigning 
as  a  member  of  the  council.  Mr.  A.  F.  Macallum  suggested 
that  the  council  might  take  action  in  the  direction  of  retain- 
ing Mr.  White  on  the  council.    This  was  left  to  the  council. 

It  was  decided  to  send  a  message  of  greeting  to  Mr.  G. 
Mountain,  of  Ottawa. 

A  Branch  in  the  Maritime  Provinces 

Mr.  K.  H.  Smith,  of  Halifax,  brought  up  the  subject  of 
establishing  a  branch  in  the  Maritime  Provinces.  Person- 
ally, he  regretted  that  during  the  disaster  in  Halifax  there 
was  no  engineering  organization  to  take  any  responsible 
share  in  the  work.  He  suggested  that  members  might  be 
secured  from  the  Halifax  University  and  also  from  the  Nova 
Scotia  Engineering  Society  ,a  local  organization.  He  also 
pointed  out  that  the  Maritime  Provinces  were  largely  in 
touch  with  the  New  England  States,  and  the  establishment 
of  a  branch  of  the  society  might  do  something  in  the  direc- 
tion of  promoting  a  more  national  Canadian  spirit.  Mr.  Smith 
stated  that  his  information  was  that  the  members  of  the 
society  in  the  Maritime  Provinces  complained  of  a  lack  of 
cooperation  on  the  part  of  the  society.  The  time  was  oppor- 
tune for  starting  a  branch  there,  and,  if  possible,  amalgamat- 
ing with  the  local  organization.  He  read  a  letter  addressed 
to  the  secretary  of  the  society  and  signed  by  certain  engi- 
neers, suggesting  a  visit  of  the  president  and  secretary,  with 
a  view  to  negotiations  for  this  amalgamation. 

Messrs.  Holgate  and  Ross  approved  of  the  council  taking 
up  the  question,  the  former  saying  that  the  apparent  lack  of 
interest  complained  of  might  be  due  to  geographical  condi- 
tions. 

On  the  motion  of  Mr.  Francis,  the  council  will  be  asked 
to  consider  the  subject  of  a  badge  for  the  society.  He  ex- 
hibited a  proposed  design,  with  the  beaver  as  the  predomin- 
ant figure. 

Mr.  F.  A.  Dallyn,  engineer  of  the  Ontario  Board  of 
Health,  offered  the  members  of  the  society,  on  behalf  of  his 
board,  the  use  of  a  sewerage  laboratory  in  Toronto,  either  for 
research  work  or  for  working  out  any  problems.  He  stated 
that  the  laboratory  had,  through  its  use  by  the  University  of 
Toronto,  proved  of  great  value  in  educating  Canadians  in  this 
special  branch,  and  also  of  value  to  municipal  engineers  in 
working  out  problems. 

Messrs.  Holgate,  Gillespie,  and  Macallum  spoke  in  ap- 
preciation of  this  offer,  which  will  be  considered  by  the 
council. 

.A^  vote  of  thanks  to  the  council  and  officers  concluded 
the  proceedings. 

On  the  evening  of  January  31  the  members  dined  to- 
gL-thcr  at  the  University  Club  and  afterwards  held  a  smoking 
concert  at  the  society's  rpoms. 
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General    Review   of  Conservation   Work   in 

Canada  During  1917 

Report  of  Committee  on  Conservation  of  C.  S.  C.  E.  Recognizes  That 
Inefficient  Methods  Are   Making   Serious   Inroads   on  Our   Resources 


Stiiiuilatcd  Ijy  the  wur  and  conditions  created  tlicrc'l)y, 
Canadians  are  to-day  recognizing  in  greater  measure  than 
liitherto  that  our  resources  are  not  as  wc  so  frequently  desig- 
nate them — "illimitable"  or  "inexhaustible."  On  the  contrary, 
our  wastefulness,  our  ^carelessness,  and  our  inefficient  meth- 
ods have,  in  some  instances,  made  such  inroads  upon  them 
tliat  all  but  the  ignorant  and  unobserving  can  see  that  noth- 
ing 1)ut  the  practice  of  economic  and  efficient  methods  will 
permit  us  to  hand  down  to  our  posterity  an  inheritance  that 
will  suffice  for  their  needs. 

Although  the  war  has  already  exceeded  the  expectations 
of  practically  all  the  prophets,  its  termination  will  come, 
soon  or  late.  We  will  then  be  face  to  face  with  unique  con- 
ditions, with  problems  that  the  world  has  never,  hitherto, 
been  confronted  with,  and  problems  on  such  a  gigantic  scale 
that  the  wisest  among  us  may  well  hesitate  to  undertake 
their  solution.  The  problems  must  be  solved,  and  will  be 
solved,  but  not  by  any  universal  remedy,  for  there  is  no 
great  panacea  for  such  questions,  any  more  than  there  is  for 
all  the  ills  to  which  man  is  subject.  It  behoves  us.  therefore, 
to  set  our  house  in  order;  each  of  our  members  should  en- 
deavor to  contril)ute  his  mite  toward  the  alleviation  of  post- 
war conditions  and  towards  increased  efficiency. 

One  of  the  outstanding  achievements  of  the  year,  and  one 
that  will  go  far  toward  promoting  economy  and  efficiency,  is 
the  elimination  of  the  curse  of  patronage  in  the  matter  of 
appointments  by  the  Dominion  Government. 

Respecting  our  principal  natural  resources  a  brief  survey 
of  the  accomplishments  of  the  past  year  will  sufticc. 

Water-Powers 

The  preliminary  survey  of  the  water-powers  of  Canada 
by  tlic  Commission  of  Conservation  has  been  completed,  and 
the  last  of  the  three  volumes  forming  this  series  will  be  pub- 
lished shortly.  The  development  of  hydro-electric  power  in 
Canada,  particularly  in  Ontario,  has  been  phenomenal.  At 
the  present  time  the  Hydro-Electric  Commission  of  Ontario 
is  deli'vering  296,000  h.p..  and  still  is  short  70,000  h.p.  There 
is  also  a  shortage  of  power  in  Eastern  Ontario,  though  up- 
wards of  60,000  h.p.  is  being  exported  from  the  Cedars  Rapids 
plant  to  Northern  New  York  State.  The  Cedars  power  is 
used  by  the  Aluminum  Company  of  America  in  their  Mas- 
sena  plant  and  in  municipalities  in  the  vicinity  of  Masscna. 

Eight  years  ago  the  Commission  of  Conservation  actively 
opposed  the  granting  to  private  interests  of  the  privilege  of 
developing  power  at  the  Long  Sault  Rapids  of  the  St.  Law- 
rence. Recently  the  commission  has  also  opposed  an  appli- 
cation by  private  interests  for  permission  to  develop  the  Co- 
tcau  Rapids  power. 

In  his  annual  address  to  the  Commission  of  Conserva- 
tion, November  27,  1917,  Sir  Cliflford  Sifton  referred  to  the 
Niagara  Falls  situation,  where  we  are  exporting  12.5.000  h.p.. 
and  are  unable  to  take  it  away  from  the  manufacturing  and 
other  interests  in  the  United  States.  He  also  advocated  the 
development  of  the  St.  Lawrence  powers  "by  an  interna- 
tional commission,  under  which  the  greatest  and  l)est  use  of 
the  powers  will  be  made,  the  most  economical  development 
will  be  effected,  a  just  and  equitable  division  of  the  power 
will  take  place,  and  the  governments  concerned  will  be  able 
to  administer  the  power  as  the  Ontario  Hydro-Electric  CCni- 


mis.sion  administers  the  power  of  Niagara  for  the  benefit  of 
the  people  who  arc  directly  concerned  in  its  use." 

This  pronouncement  will  appeal  to  the  engineers  of  Can- 
ada as  a  progressive,  a  i-unstriu-tivf,  and  a  statesmanlike 
policy.  ' 

Sir  Clifford  al.'>ci  vmciii  a  seiilniuiil  tiial  will  liuubtless 
receive  full  assent  and  hearty  api>roval  from  the  members  of 
our  society.     He  said: 

"VVc  are  still  largely  dominated  in  Canada  by  the  idea 
that  any  ordinary,  capable  amateur  can  do  the  work  which 
ought  to  be  done  by  a  trained  scientific  man;  and,  until  we 
eradicate  this  fallacy  thoroughly,  and.  in  its  place,  implant 
the  view  that  men  who  are  technically  trained  are  the  only 
men  competent  to  deal  with  technical  problems,  we  shall  not 
begin  to  attain  to  general  success  in  making  the  best  use  of 
the  materials  which  are  at  our  disposal." 

In  this  connection  an  estimate  of  the  power  available 
from  the  rapids  of  the  .St.  Lawrence  is  of  interest.  Mr.  A.  V. 
White,  consulting  engineer  to  the  Commission  of  Conserva- 
tion, estimates  that  the  total  maximum  low-water.  24-hour 
horse-power  is  2,V.)nflO()  h.p..  and  the  average  24-hour,  low- 
water  horse-power  is  2.150.000  h.p.  The  details  of  the  esti- 
mate are  given  in  the  below  table: 

Water-Power    on    the    St.    Lawrence    River§ 

.\v.  i-sl. 

Max.  head       Max.  est.  24  hr.  low 

available.       low  water  water  h.p. 

Site.                                                 Feet.              24  hr.  h.p.  fsay). 

1.  MorrisburR.Rapids   Plat    l.'i                  2W.ono  LWI.OOO 

2.  T.onR    Sault    Rapid    40                 ft'iO.iKiO  5".').0nn 

'.3.   foteau   Ka|)id    IT                  2(in.(lflO  250.0<K1 

•4.   Cedars   Rapid*    32                  .52.';,<M»0  .Vin.dOO 

T,.   Split   Rock  and  Cascades  Rapids...      IS                  2Kn.OOO  2.50,000 

0.   l.achinc  Rapid    :!0  450,000  375.000 

Total    2,395.000  2,150,000 

Sin  this  table  some  allowances  have  been  made  for  efficiency  and  other 
factors  in  order  to  have  the  estimates  fairly  representative  of  the  possible 
f'liantities  which  miglit  be  expected  under  representative  low-water  flow 
conditions. 

tUnder  development  for  about  one-third  of  the  low-water  flow  of  the 
river. 

•Consideration  would  be  given  to  the  possibility  of  combining  sites 
Xos.  3,  4,  and  5;  also  of  increasing  Xo.  0. 

Assuming  an  equal  divisitin  of  the  international  powers, 
1.0.5.5.000  h.p.  of  the  maximum  low-water  power  belongs  to 
Canada  and  440.000  to  the  United  States.  Tf  the  lower  figures 
for  the  average  estimated  power  are  accepted,  Canada  has 
1,712. 500  h.p.  and  the  United  States  :^:^7..500  h.p. 

On  the  other  hand,  if  we  use  the  experience  of  the  C)n- 
tario  Hydro-Electric  Commission  as  a  basis,  wc  get  a  diver- 
sity factor  of  30  per  cent.,  which  increases  Canada's  resources 
to  the  equivalent  of  2.541.500  h.p..  and  2.226.250  h.p.  for  maxi- 
mum and  average  low-water  power  respectively. 

.Mthough  the  above  figures  are  lower  than  those  ordin- 
arily quoted,  it  must  also  be  borne  in  mind  that  ice  conditions, 
the  excessive  cost  of  full  development,  and  other  factors  may 
decrease  them. 

The  approximate  maximum  generation  capacity  author- 
ized on  the  Canadian  side  at  Nia.gara  Falls.  Ont.,  i.s  :i88,.50O 
h.p..  and  on  the  United  States  side  26.5.000  h.p.  Total  at 
Niagara  Falls.  65:t,5O0  h.p.  Therefore,  the  St.  Lawrence  may 
yield  from  three  and  one-half  to  four  times  as  much  power  as 
the  total  now  authorized  at  Niagara. 

The  great  conservation  dam  at  La  Loutrc.  on  the  St. 
Maurice  River,  is  approaching  completion.     It  will  impound 
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the  third  largest  artificial  reservoir  in  the  world,  being  ex- 
ceeded only  by  the  Assuan  dam  on  the  Nile  and  Gatun  Lake 
on  the  Panama  Canal. 

The  St.  Francis  River  dam,  at  the  outlet  of  Lake  St. 
Francis,  Que.,  is  also  Hearing  completion.  The  La  Loutre 
and  St.  Francis  dams  are  being  constructed  by  the  Quebec 
Streams  Commission.  The  low-water  flow  of  the  St.  Maurice 
will  be  doubled  and  the  minimum  potential  horse-power  will 
be  increased  by  550,000  h.p.  The  minimum  low-water  flow  of 
the  St.  Francis  will  be  increased  from  100  c.f.s.  to  600  c.f.s. 

Forests 

The  past  year  has  seen  important  advances  in  forest  fire 
prevention.  In  Quebec  the  Lower  Ottawa  F'orest  Protec- 
tive Association  has  more  than  doubled  the  area  it  previously 
protected,  and  two  new  associations — the  Laurentian  and  the 
Southern  St.  Lawrence — have  been  formed.  The  area  now 
under  co-operative  fire  protection  in  Quebec  aggregates 
45,000,000  acres. 

In  Ontario  the  provincial  government  has  taken  up  fire 
protection  on  an  extensive  scale.  In  1917  lookout  towers, 
connected  by  telephone  lines,  were  constructed;  power  boats, 
equipped  with  fire  pumps  were  operated  on  the  larger  lakes, 
and  over  1,000  fire  rangers  were  employed. 

The  investigation  by  the  Commission  of  Conservation  of 
the  situation  respecting  our  pulpwood  lands  has  disclosed  the 
necessity  for  radical  action  if  this  very  important  resource  is 
to  yield — as  it  should  yield — forest  crops  in  perpetuity.  As 
with  most  other  resources,  we  have  accepted  at,  or  near, 
their  face  value  the  statement  of  lumbermen  and  others  re- 
specting the  length  of  time  required  to  produce  a  new  crop. 
This  statement  has  usually  been  that  a  new  crop,  equivalent 
to  the  first,  could  be  taken  oflf  every  twenty  years.  The  in- 
vestigations in  the  valley  of  the  St.  Maurice  River,  Quebec, 
demonstrate  that,  on  the  cut-over  lands  in  that  district,  and 
under  existing  conditions,  the  limit-holder  would  have  to 
wait  fifty  years,  and  then  his  crop  would,  probably,  be  less 
than  three  cords  per  acre,  as  compared  with  five  cords  per 
acre  in  the  virgin  forests  of  the  same  region.  Dr.  C.  D. 
Howe,  the  investigator  for  the  commission,  sums  up  the 
situation  as  follows: 

"The  United  States  is  thoroughly  scared  over  its  declin- 
ing pulpwood  supply.  We  are  so  ignorant  of  our  own  sup- 
plies that  we  do  not  know  whether  to  be  scared  or  not." 

Provincial  Survey 

The  Commission  of  Conservation  has  completed  the  in- 
ventory of  the  forest  resources  of  British  Columbia  and 
Saskatchewan,  and  has  commenced  the  survey  of  Ontario's 
forest  wealth.  Alberta  and  Manitoba  have  been  fairly  well 
covered  by  the  Forestry  Branch  of  the  Department  of  the 
Interior.  The  Provincial  Government  of  Nova  Scotia  has 
inventoried  its  forests,  and  the  New  Brunswick  Government 
is  surveying  the  forest  resources,  of  that  province.  In  Quebec, 
as  already  stated,  the  provincial  government  has  made  a  be- 
ginning, and  the  Commission  of  Conservation  is  co-operat- 
ing in  the  examination  of  the  Quebec  pulpwood  area,  which, 
at  the  present  time,  is  the  most  important  in  Canada.  Quebec 
supplies  more  than  one-half  of  the  pulpwood  produced  in  the 
Dominion  and  contains  one-half  of  the  pulp  mills  in  Canada. 

The  white  pine  blister  rust  threatens  with  total  destruc- 
tion the  white  pine,  the  most  valuable  forest  tree  in  Canada. 
This  fungus  lives  alternately  on  the  white  pine  and  on  the 
currant  or  gooseberry,  both  wild  and  cultivated.  If  either 
host  be  wanting  it  cannot  exist.  It,  therefore,  becomes  a 
question  which  is  more  valuable — the  white  pine  or  the  cur- 
rant and  gooseberry.  In  Quebec  the  disease  has  been  dis- 
covered in  five  counties,  and  in  Ontario  in  an  area  extending 
from  the  Niagara  District  on  the  west  to  Peterboro  County 
on  the  east.  The  white  pine  of  Canada  has  been  valued  at 
$300,000,000,  and  its  destruction  would  be  a  national  calamity. 


Lands 

The  most  important  development  in  this  connection  has 
been  the  work  in  Dundas  County,  Ont.,  which  was  selected 
by  the  Commission  of  Conservation  as  an  illustration  county, 
wherein  the  betterment  of  agricultural  conditions  could  be 
demonstrated.  The  initial  step  was  the  collection  of  full  data 
respecting  the  farms  and  farm  population  of  the  county.  In- 
formation respecting  every  phase  of  life  on  the  farm,  even  to 
the  nature  and  extent  of  education  possessed  by  the  farm 
residents,  was  obtained.  The  data  thus  obtained  point  to 
agricultural  education  and  co-operation  as  the  prime  necessi- 
ties if  the  agricultural  population  of  the  older  provinces  is  to 
be  kept  on  the  farm. 

Minerals 

The  most  outstanding  features  respecting  our  minerals 
are  the  stimulation  owing  to  the  demands  for  war  purposes 
and  the  acute  fuel  situation  now  existing  in  certain  areas  in 
Canada. 

As  one  result  of  the  war,  we  will  have  two  of  the  largest 
nickel  refineries  in  the  world — one  at  Port  Colborne,  Ont., 
and  the  other  near  Sudbury,  Ont.  These  plants  will  have 
initial  capacities  of  15,000,000  and  20,000,000  pounds  of  nickel 
respectively,  and  the  Port  Colborne  plant  will  have  an  ulti- 
mate capacity  of  60,000,000  pounds. 

In  Western  Canada  there  is  a  deplorable  waste  of  coal  in 
connection  with  mining  operations.  In  many  instances  the 
operator  leaves  in  the  mine  pillars  that  are  too  small  to  carry 
tlic  superincumbent  strata,  and  crushing  occurs.  The  so- 
called  "gophering"  is  also  carried  on  in  some  areas.  A  drift 
is  driven  in  a  few  hundred  feet  and  abandoned;  another  drift 
is  driven,  say.  500  feet  from  the  first,  and,  in  turn,  is  also 
abandoned.  This  operation  may  be  repeated  many  times.  As 
a  result  of  such  operations,  the  coal,  in  many  instances,  is 
rendered  irrecoverable  except  by  a  shaft  from  the  surface; 
but,  on  the  other  hand,  the  cost  of  sinking  the  shaft  is  often 
prohibitive.  The  so-called  Frank  Mine  is  an  example  of 
wasteful  methods.  Of  6,000,000  tons  of  coal  in  this  mine  only 
24  per  cent,  was  mined;  76  per  cent,  was  lost. 

Another  example  of  wasteful  methods  is  the  coking  of 
coal.  At  present  there  are  in  Canada  approximately  1,700 
beehive  ovens,  with  an  annual  production  of  443,460  tons,  and 
910  by-product  ovens,  with  a  production  of  1,005,322  tons. 
The  beehive  ovens,  in  converting  the  coal  into  coke,  waste 
all  the  valuable  by-products.  The  derivatives  of  these  by- 
products include  a  whole  series  of  valuable  substances,  such 
as  coal  gas  for  heating  and  lighting,  aniline  oil,  whence  the 
aniline  dyes  are  obtained;  benzol,  toluol,  and  other  raw  ma- 
terials for  high  explosives,  etc. 

Fire  Waste 

The  fire  waste  in  Canada  can  only  be  described  as  appall- 
ing. Our  per  capita  loss  is  greater  than  that  of  any  other 
country  in  the  world.  In  1912-15  it  was  $2.96  per  head,  as 
compared  with  $3.26  in  the  United  States  and  71  cents  for  the 
whole  of  Europe.  Since  Confederation,  Canada  has  suffered 
a  direct  loss  from  fires,  other  than  forest  fires,  of  $350,000,000. 
Adding  the  cost  of  fire  protection  and  insurance  premiums 
pain  in  excess  of  indemnities,  gives  a  total  of  $700,000,000, 
which  is  equivalent  to  our  gross  national  debt  prior  to  the 
war  and  more  than  double  our  net  debt  at  same  date.  Be- 
tween August,  1914,  and  December,  1916,  the  fire  loss  in  the 
United  Kingdom,  exclusive  of  fires  caused  by  the  enemy,  was 
$41,000,395,  only  four-fifths  of  our  loss,  $52,027,000,  although 
our  population  is  only  about  one-sixth  that  of  the  British 
Isles. 

Fisheries 

Tlie  year  li)17  should  have  been  a  so-called  "big  year"  for 
sockeye  salmon  on  the  Fraser  River.  Unfortunately,  there 
was  an  immense  rock-.slide  from  the  Canadian  Northern 
grade  in   1912,   which   converted  a   very  swift  current  into   a 
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fall  that  the  salmon  could  not  ascend  the  following  yc-ar.  As 
IDKi  was  a  "big"  year,  this  barrier  prevented  enormous  num- 
bers of  salmon  ascending  the  Fraser  to  spawn.  The  fish 
struggled  till  exhausted  and  then  died,  vast  numbers  being 
found  on  the  bars  of  the  Frascr,  between  Yale  and  Agassiz. 

The  results  are  little  short  oY  a  calamity.  Not  only  was 
the  run  of  1917 — which  should  have  been  a  big  year — nearly 
destroyed,  but  the  disastrous  effect  will  be  repeated  upon  the 
run  of  1921  and  of  succeeding  "big"  years,  unless  the  govern- 
ments of  Canada  and  the  United  States  take  united  and  dras- 
tic action  to  restore  this  valuable  lishery. 

The  loss  in  1017  to  the  fishermen  of  British  Columbia  was 
upwards  of  $8,000,000,  and  to  the  fishermen  of  the  State  of 
Washington  $]9,.500,0OO,  or  a  total  loss  of  $27,500,000.  In  1913 
the  British  Columbia  pack  of  sockeye  was  719,796  cases;  in 
1917  it  was  only  32,146  cases.  In  1913  the  State  of  Washing- 
ton pack  was  1,673,099  cases,  as  compared  with  only  84,637  in 
1917.  In  other  words,  the  1917  pack,  instead  of  being  approxi- 
mately the  .same,  was  only  one-twentieth  of  the  1913  pack. 

Game 

In  1916  Great  Britain  and  the  United  States  concluded  a 
treaty  providing  for  the  protection  of  migratory  game  and 
insectivorous  birds.  In  1917  the  Parliament  of  Canada  passed 
enabling  legislation  to  give  effect  to  the  treaty.  Parliament 
also  passed  a  new  Northwest  game  act,  providing  for  the 
protection  of  game  in  the  Northwest  Territories. 

This  legislation  will  protect  a  large  portion  of  our  wild 
lite  which  was  threatened  with  extinction  in  the  case  of  some 
species  and  the  excessive  depletion  of  others. 

Additional  Data 

In  addition  to  the  data  incorporated  in  the  general  report 
of  the  committee,  thf  following  members  have  made  special 
recommendations : 

Mr.  E.  T.  P.  Shewen  writes: 

"For  nearly  a  quarter  of  a  century  I  have  been  endeavor- 
ing to  awaken  attention  to  the  importance  of  commencing  on 
an  adequate  scale  the  distillation  of  domestic  coal,  and  that  is 
still  my  theme. 

"One  ton  of  ordinary  coal  produces  10,000  cubic  feet  illu- 
minating gas,  Yi  ton  coke  (according  to  Dr.  Haanel,  more), 
12  gallons  coal  tar,  ammoniacal  water;  and,  on  being  dis- 
tilled, the  tar  yields  1^  gallons  light  oil,  from  which  are  made 
aniline  dyes,  chemicals,  etc.,  3  gallons  creosote,  6  to  8  gallons 
of  pitch  (the  residue). 

"Dr.  Haanel,  in  'Products  and  By-Products  of  Coal,' 
rather  discourages  the  further  treatment  of  the  light  oils  in 
saying  that  the  market  for  dyes  is  small,  while  he  appears  to 
throw  some  doubt  upon  the  profitable  recovery  in  Canada  of 
the  by-products  of  coal  in  general. 

"But  the  manufacture  of  dyes  and  chemicals  from  the 
light  oils  might  be  carried  on  here  just  as  well  as  it  has  been 
done  in  Germany,  provided  the  urgency  of  the  undertaking  is 
recognized,  and  Canadians  are  sent  to  England  or  Scotland 
to  receive  the  necessary  special  training  in  the  chemistry  of 
coal  and  the  practical  method  of  managing  the  manufacture 
of  the  by-products,  as  far  as  it  is  carried  on  in  Britain. 

"I  have  recently  pointed  this  out  to  the  Industrial  Com- 
mission, of  which  Sir  George  Foster  is  the  head,  in  response 
to  their  circular  sent  to  departmental  officers. 

"At  the  same  time,  I  suggested  that  the  utilization  of  the 
light  oils  might  be  left  in  abeyance  for  the  present,  until 
these  men  had  received  the  required  training;  and  that,  inean- 
while,  the  distillation  of  tar  in  Canada  might  proceed  for  the 
sake  of  the  creosote  and  pitch.  Of  course,  the  coking  of  the 
coal  would  be  a  condition  precedent. 

"We  need  creosote  in  quantities  for  treating  the  timber 
from  which  so  many  of  the  public  works  ai^  built,  in  order  to 
preserve  everywhere  that  material  from  decay  above  water, 
j»n(}  01)  thv  coasts  from  the  teredo  and  limmoria  below  water- 


level.  The  United  .States  does  not  produce  sufficient  creosote 
for  home  consumption,  and  we  cannot  obtain  any  from  that 
quarter.  In  fact,  a  good  deal  of  London  oil  is  imported,  or 
was  imported  until  lately,  to  ,\nierica. 

"F'or  shipbuilding,  for  roofing,  and  for  many  other  pur- 
poses pitch  is  in  demand. 

"Where  steam  is  used  coke  is  in  demand  as  fuel.  Perhaps 
if  put  to  it,  sanitary  engineers  might  devise  a  fireplate  and 
furnace  that  would  render  coke  as  satisfactory  as  coal  for 
house  use. 

".'Xs  a  strict  matter  of  conservation,  I  do  not  think  that 
coal  in  the  natural  state,  being  the  most  valuable  raw  material 
we  possess,  should  be  consumed  as  fuel;  but  should  only  be 
burnt  in  order  to  save  the  by-products,  the  coke  being  used 
for  fuel  in  place  of  coal." 

Mr.  William  McXab  suggested  that: 

"One  feature  of  our  report  might  be  the  consideration  of 
the  specific  interest  to  railways  involved  in  their  relation  to 
the  several  important  conservation  projects,  ascertaining 
what  has  been  done  by  them  up  to  the  present  time  in  regard 
thereto,  and  then  particularize  and  recommend  on  policies 
economical  for  them  to  follow.  I  submit  this  as  a  sugges- 
tion." 

Town  Planning  in  Ontario 

Mr.  W.  H.  Breithaupt  reported  as  follows: 

"There  is  to  report  this  year,  aS  to  town  planning,  that 
the  Ontario  Government  enacted  at  its  last  session  a  town 
planning  law,  entitled  'An  Act  Respecting  Surveys  and  Plans 
of  Land  in  or  Near  Urban  Municipalities,'  which  is  a  begin- 
ning in  the  right  direction. 

"This  act  provides  for  street  planning,  new  extensions, 
or  widening;  for  bringing  adjacent  territory  under  urban 
authority,  and  for  a  central  provincial  authority,  the  existing 
Railway  and  Municipal  Board.  The  local  authority  is  either 
the  municipal  council  or  the  town  planning  commission.  Ap- 
pointment of  a  commission  is  optional  with  the  council,  but 
once  appointed  the  commission  is  the  local  authority.  The 
commission  consists  of  the  head  of  the  municipality  and  six 
ratepayers,  the  term  of  office  being  three  years.  Members  of 
tlie  first  commission  are  appointed  for  one.  two,  and  three 
years  respectively.  With  only  two  new  appointees  each  year, 
the  commission  is  a  continuing  body. 

"While  a  commission  appointed  under  this  act  has  con- 
siderable scope  for  beneficial  work,  it  is  felt  that  provision  for 
carrying  out  plans,  and  especially  provision  for  adjustments 
in  land  condemnations  and  sundry  other  powers,  would 
greatly  add  to  its  capacity  for  general  benefit. 

"Only  one  commission,  that  of  the  city  of  Kitchener,  has 
so  far  been  appointed  under  the  act.  The  Kitchener  commis- 
sion has  regular  monthly  sessions,  and  has  made  a  fair  be- 
ginning in  the  work  of  opening  closed-off  areas  in  the  older 
parts  of  the  city  and  in  projecting  long-needed  connecting 
streets." 

Mr.  C.  R.  Coutlee  wrote: 

"It  only  remains  to  repeat  former  suggestions  respecting 
forest  protection  and  the  prohibition  of  placing  settlers  on 
granite  soils. 

"A  desirable  matter  is  also  the  handing  over  of  provincial 
interests  on  rivers  of  20,000  square  miles  drainage  areas  and 
sufficient  flow  to  the  federal  government.  This  is  with  a  view 
to  ideal  development  of  water-power  at  public  expense." 

In  accordance  with  the  resolution  of  January  23  last,  the 
Committee  on  Conservation  was  reduced  by  council  from  22 
members  to  11— W.  H.  Breithaupt  J.  B.  Challies.  C.  R.  Cout- 
lee. C.  E.  W.  Dodwell,  Licut.-Col.  R.  W.  Leonard,  R.  McColl, 
William  McNab,  Licut.-Col.  C.  H.  Mitchell,  P.  M.  Sauder,  E. 
T.  P.  Shewen,  James  White  (chairman). 

Some  debate  as  to  whether  the  council  should  be  asked 
to  continue  a  committee  followed,  and  it  was  decided  to  re- 
quest the  appointment  of  a  committee. 
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Fuel  Requirements  and  Resources  of  Canada 

Mr.  B.  F.  Haanel's   Paper    Before    Canadian  Society  of  Civil  En- 
gineers Gives  Practical  Data  on  a  Question  of  Timely  Importance 


If  the  violent  rupture  of  tlie  peaceful  conditions  existing 
some  four  years  ago  had  not  occurred,  it  is  very  doubtful 
whether  the  subject  of  fuels  would  attract  any  special  atten- 
tion to-day,  unless,  perhaps,  a  discussion  of  such  a  subject 
disclosed  new  fields  for  profitable  exploitation.  To-day,  how- 
ever, the  attention  of  the  people  of  this  country  is  forcibly 
centered  on  this  very  subject,  because  we  are  realizing,  per- 
haps for  the  first  time,  our  dependence,  to  so  large  an  extent, 
on  the  United  States  for  this  essential  commodity;  and, 
further,  are  beginning  to  understand  that  our  supply  of  fuels 
from  that  country  may  be  cut  ofif  at  any  time. 

In  the  past,  and  up  to  the  present,  we  have  been  depend- 
ing largely  on  fuels  mined  and  prepared  for  the  market  by 
labor  over  which  we  have  absolutely  no  control.  As  a  conse- 
quence, we  are  at  the  mercy  of  foreign  strikes  and  industrial 
disorganization,  and  either  one  or  both  of  these  are  liable  to 
occur. 

A  strike  of  coal  miners,  or  a  railroad  strike,  in  the  United 
States  would  aflfect  Canada  more  seriously  in  certain  respects 
than  the  States,  since  in  Canada  we  would  not  have  the  ad- 
vantage of  accumulated  reserves  which  the  United  States 
would  be  certain  to  have  in  normal  times. 

But  there  is  even  a  more  important  factor  which  we 
must  consider,  viz.,  the  necessity  which  may  occur  for  the 
United  States  to  keep  her  fuels  within  her  own  country.  Such 
a  situation  may  not  arise  for  some  time,  but  the  indications 
are  that  we  may  have  to  meet  such  an  emergency  in  the  near 
future. 

Canada  to-day  is  facing  a  fuel  situation  of  great  gravity; 
a  situation  which  has  not  been  created  by  any  special  condi- 
tions in  this  country,  but  by  those  obtaining  in  the  neighbor- 
ing country.  The  United  States  is  suffering  from  a  shortage 
of  fuels  as  a  result  of  the  withdrawal  of  skilled  labor  from 
the  coal  mines. to  other  occupations,  and,  perhaps  more 
directly,  to  the  abnormal  demand  on  the  transportation  facili- 
ties of  that  country  for  the  carrying  of  material  directly  con- 
nected with  the  conduct  of  the  war. 

We  are  not  wholly  dependent  on  the  United  States  for 
our  fuel  supply,  but  we  are  dependent  to  the  extent  of  55  per 
cent,  of  our  total  coal  requirements  and  98^  per  cent,  of  our 
crude  and  refined  oil  products.  Large  and  important  sections 
of  Canada,  moreover,  are  almost  wholly  dependent  on  im- 
ported coal  for  house-heating  purposes.  This  is  a  matter  for 
grave  reflection,  since  in  a  country  such  as  ours,  where  arti- 
ficial heat  must  be  supplied  during  eight  months  of  the  year 
for  the  sole  purpose  of  maintaining  life,  a  continuous  and 
dependable  supply  of  fuel  is  absolutely  essential. 

The  fuel  situation  existing  in  Canada  to-day  is  due  to  the 
ease  with  which  fuels  of  all  kinds,  suitable  for  every  require- 
ment, were  imported  from  the  United  States,  and  to  the 
apathy  displayed  towards  the  exploitation  of  certain  of  our 
own  fuel  resources  by  the  public  at  large. 

We  have  not  exploited  our  fuel  resources,  with  the  ex- 
ception of  wood,  on  an  extravagant  scale;  but,  on  the  con- 
trary, we  have  been  culpably  neglectful  of  these  vast  sores  of 
energy,  in  so  far  as  we  have  failed  to  provide  for  the  future 
by  learning  how  to  use  our  low-grade  fuels,  on  which  at  no 
distant  time  we  shall  have  to  depend.  The  result  of  this 
neglect  to  improve  our  position  and  render  ourselves  inde- 
pendent, as  far  as  possible,  will  be  great  suffering  to  the 
people  of  Canada,  in  the  event  of  a  stoppage  of  fuel  supplies 
from  the  United  States,  if  we  do  not,  at  once,  take  steps  to 


render  our  own  fuel  resources  available  for  our  own  needs. 

The  present  unsatisfactory — indeed,  alarming — situation 
can  only  be  improved  by  a  determined  and  energetic  exploita- 
tion and  utilization  of  our  own  vast  fuel  resources. 

I  am  prepared  to  show  that  Canada  does  possess  abun- 
dant supplies  of  fuels,  favorably  situated,  and  that  these  can 
be  exploited  in  such  a  manner  as  to  render  her  much  less 
dependent  on,  if  not  entirely  independent  of,  foreign  sources 
for  her  fuel  supply. 

Before  enquiring  into  our  fuel  possibilities  it  is  necessary 
to  state  and  analyze  our  annual  fuel  requirements. 

Canada's  Fuel  Requirements 

The  total  fuel  requirements  of  this  country  during  the 
year  1916  amounted  to  nearly  30,000,000  tons  of  coal,  299,426,- 
121  imperial  gallons  of  crude  and  refined  oil  products,  and 
firewood  valued  approximately  at  $60,000,000. 

The  railways  burned  9,000,000  tons  of  bituminous  coal; 
7,000,000  tons  were  probably  required  for  the  purpose  of  gen- 
erating power,  and  a  large  quantity  was  used  for  making  re- 
tort or  town  gas,  heating  large  buildings,  and  the  manufac- 
ture of  coke.  Over  4,000.000  tons  of  anthracite  were  burned 
in  domestic  and  other  heating  plants,  and,  to  some  extent, 
were  used  for  industrial  purposes.  In  normal  times  practi- 
cally the  entire  imports  of  anthracite  coal  are  used  for  heating 
purposes. 

Compared  with  her  annual  requirements,  Canada's  pro- 
duction of  fuels  for  the  same  period  amounted  to  14,483,395 
tons  of  bituminous  coal,  of  which  2,135,359  tons  were  ex- 
ported; 6,934,288  imperial  gallons  of  crude  oil,  and  wood  fuel 
to  the  value  of  $60,000,000.  To  meet  otir  own  needs,  therefore, 
it  was  necessary  to  import  17,580,603  tons  of  coal  and  292,- 
426,121  imperial  gallons  of  crude  and  refined  oil  products. 

Of  this  quantity  of  oil  approximately  50,000,000  gallons 
were  used  on  the  railroads,  30,000,000  gallons  for  steamships, 
and  the  remainder,  210,000,000  gallons,  was  used  for  lighting 
and  heating,  in  the  form  of  kerosene  and,  to  a  large  extent, 
in  the  form  of  gasoline,  for  power  purposes. 

This  is  a  general  statement  of  the  extent  of  our  depend- 
ency on  the  United  States  for  these  essential  commodities. 

An  analysis  of  our  fuel  resources,  their  location  and  ex- 
tent, will  reveal  the  reason  for  the  necessity  of  these  exces- 
sive imports. 

The  Fuel  Resources  of  Canada 

The  fuel  resources  of  Canada  exist  in  the  vast  coal  fields 
of  the  extreme  eastern  and  western  portions  of  Canada;  the 
lignite  fields  of  the  Western  provinces;  the  natural  gas  fields 
of  Western  Canada  and  the  Province  of  Ontario;  the  petro- 
leum fields  of  Ontario;  the  oil  shales  of  New  Brunswick, 
Nova  Scotia,  and  elsewhere;  the  standing  forests,  and,  last, 
but  not  by  any  means  the  least  important,  the  great  areas  of 
peat  bogs.  This  is  a  truly  formidable  array  of  resources. 
Now,  let  us  enquire  into  their  extent,  quality,  and  location, 
since  these  are  the  most  important  factors  concerning  their 
exploitation. 

The  following  is  an  estimate  of  the  actual  coal  reserves 
of  Canada,  based  on  actual  thickness  and  known  extent.  The 
location  and  approximate  classification  of  the  coals  are  also 
designated: 

Nova  Scotia — 2,137,000,000  tons  of  iiituminous  coal  and 
50,000,000  tons  of  cannel  coal. 

Saskatchewan— 2,413,000,000  tons  of  lignite. 

Alberta — 383,500,000,000  tons  of  lignitic  or  sub-bituminous 
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coal,  1,1'J7,000,000  tuns  ol  luw  carbon  bitumiiious  coal,  ^^,^)^^t'}.- 
000,000  tons  of  anthracite  and  bituminous  coal,  669,000,000 
tons  of  scnii-anthracite  coal. 

British  t'olunibia — 23,65:1,000,000  tons  of  semi-anthracite 
and  bituminous  coal.  118,000,000  tons  of  low  carbon  bitumin- 
ous coal,  and  60,000,000  tons  of  lignite. 

In  addition  to  these  admittedly  great  coal  reserves,  we 
have  in  this  country  37,000  square  miles  covered  with  peat 
bogs.  The  total  estimated  tonnage  of  fuel  represented  in 
this  area  is  28,000,000,000  tons  of  25  per  cent,  moisture  peat 
fuel,  equivalent,  on  the  basis  of  actual  heating  value,  to  about 
16,000,000,000  tons  of  good  coal.  Of  this  total  area,  however, 
only  a  portion  is  favorably  situated  with  respect  to  economic 
development.  Twelve  thousand  square  miles  of  peat  bogs 
are  distributed  throughout  the  central  provinces — Manitoba, 
Ontario,  Quebec,  and  New  Brunswick — and  the  estimated 
tonnage  of  peat  in  this  area  is  16,000,000,000  tons,  equivalent, 
on  the  basis  of  actual  heating  value,  to  '.),000,000,000  tons  of 
coal. 

No  estimate  can  be  made  of  the  forests  of  Canada  which 
are  available  for  firewood,  and  natural  gas  has  a  special  value 
only  in  those  districts  which  can  be  economically  served  with 
this  fuel.  Natural  gas  is  of  great  value  when  it  can  be  ob- 
tained in  large  quantities  in  well-populated  and  industrial 
communities,  but  it  possesses  the  disadvantage  of  being  an 
uncertain  source  of  heat. 

Of  petroleum  all  that  1  sliall  say,  at  the  present  time,  is 
tliat  Canada  is  manafestly  not  a  petroleum-producing  country. 

The  principal  fuel  resources,  then,  which  we  have  to  con- 
sider are  the  bituminous  and  anthracite  coal,  the  lignites,  and 
peat.  Oil  slialcs  and  other  sources  of  oils  will  be  considered 
later. 

The  statement  of  the  distribution  of  our  fuel  resources 
disc'i'^ses  the  fact  that  the  true  coals  are  situated  in  the  ex- 
tfenie  east  and  west,  and  the  western  part  of  Alberta;  the 
lignite  coals  are  situated  in  the  Provinces  of  Alberta  and 
Saskai(hewa;  .  but  lying  between  the  limits  of  these  deposits 
is  a  great  stretch  of  territory  devoid  of  coal  measure  of  eco- 
nomic value.  The  12,000  square  miles  of  peat  bogs  are  situ- 
ated in  this  area. 

Natural  Divisions  of  Country  and  Their  Coal  Resources 

The  country  naturally  lends  itself  to  a  division  into  tour 
parts  or  districts,  and  each  district  has  an  abundance  of  fuel 
peculiar  to  its  own  area.  The  first  district  embraces  that  por- 
tion of  Western  Canada  which  can  be  economically  supplied 
with  bituminous  and  anthracite  coals;  the  second  district, 
that  area  which  can  be  supplied  with  lignite;  the  fourth  area, 
that  portion  of  Canada  which  can  enjoy  the  full  advantages 
of  Nova  Scotia  coal.  The  third  district  cannot  be  economi- 
cally supplied  with  any  of  the  above  coals.  This  area  must 
either  render  itself  independent  of  foreign  fuel  sources  by 
developing  and  utilizing  its  excellent  peat  bogs  or  remain,  to 
a  large  extent,  dependent  on  the  United  States.  A  large  por- 
tion of  the  Province  of  Ontario  is  principally  aflfected  in  this 
manner. 

To  supply  certain  of  these  areas  with  fuel  of  the  desired 
quantity  and  of  a  quality  suitable  for  various  purposes  con- 
stitutes a  problem  which  must  be  satisfactorily  solved  before 
we  can  improve  our  fuel  situation. 

The  bituminous  coals  of  Canada  are  similar  to  those  of 
the  United  States,  and  include  large  quantities  of  excellent 
coking  coal.  Their  utilization  for  general  industrial  purposes 
presents  no  difficulties  whatever,  but  for  domestic  purposes 
bituminous  coal,  in  its  raw  state,  is  far  inferior  to  anthracite, 
which  is  the  fuel  almost  entirely  used  for  this  purpose  in 
Canada.  A  most  excellent  fuel,  practically  the  equal  of  an- 
thracite, can,  however,  be  produced  from  bituminous  coal  by 
a  special  process,  consisting  of  carbonization  at  low  tempera- 
ture and  briquetting.    This  process  is  in  actual  operation  to- 


ilay,  luniing  out  l)riquettes  of  this  description,  entirely  satis- 
factory for  domestic  purposes. 

With  lignite  and  peat,  however,  the  situation  is  totally 
different.  In  their  raw  state,  peat  and  a  large  portion  of  the 
lignite  are  not  suitable  for  use.  These  fuels  must  be  sub- 
mitted to  some  preliminary  treatment  lufr.r.-  they  can  be 
utilized  for  general  fuel  purposes. 

When  the  peat  deposits  of  the  cenirai  jirovuices  and  the 
lignites  of  Saskatchewan  and  Alberta  are  rendered  into  forms 
convenient  and  suitable  for  domestic  and  industrial  purposes, 
the  fuel  situation,  so  far  as  Canada  is  concerned,  will  have 
l)een  greatly  improved. 

Before  treating  these  two  fuels  in  detail  it  is  necessary 
to  draw  your  attention  to  the  fact  that  the  transcontinental 
railways  traversing  the  Western  provinces  are  prohibited  by 
an  order  of  the  Railway  Commission  from  burning  lignite  in 
the  locomotives  during  the  summer  months.  These  railways, 
on  their  westbound  trips,  are  consequently  compelled  to  burn 
imported  coal  to  that  point  in  the  Western  coal  fields  where 
they  can  again  replenish  their  tenders  with  native  bitumin- 
ous coal.  The  same  thing  takes  place  on  that  portion  of  the 
castbound  trip  traversing  the  Province  of  (3atario. 

Apart  from  this  order  issued  by  the  Railway  Commission, 
the  railways  would  much  prefer  to  haul  and  burn  imported 
coal,  inasmuch  as  lignites — at  least,  certain  of  them^are  not 
suitable  for  locomotive  use. 

The  railways  of  Ontario  also  are  entirely  dependent  of 
imported  coal. 

Preparation  of  Lignite  and  Peat  for  Economic  Utilization 

The  utilization  of  certain  of  the  lignites  for  some  pur- 
poses is  possible  without  any  subsequent  treatment.  With 
others,  however,  notably  those  of  Saskatchewan,  the  lignites 
as  mined  as  not  suitable  for  use.  This  is  due  to  the  physical 
and  chemical  properties  peculiar  to  this  type  of  fuel. 

Lignites  usually  contain  large  quantities  of  moisture, 
ranging  from  16  to  35  per  cent,  of  the  weight  of  the  fuel,  and 
the  evaporation  of  this  moisture,  whether  by  natural  or  arti- 
ficial agencies,  results  in  the  disintegration  of  the  fuel.  This 
disintegration,  however,  does  not  discontinue  when  the  eva- 
poration of  the  moisture  is  complete,  but  appears  to  go  on 
indefinitely. 

One  more  peculiarity  must  be  mentioned,  \iz..  liie  dan- 
gerous sparks  emitted  from  the  stacks  of  locomotives  when 
lignite  is  burned.  These  sparks,  when  they  emerge  from  the 
stack,  burn  with  a  small  flame,  and  this  flame  is  not  extin- 
guished by  its  passage  through  the  air,  as  is  the  case  with 
bituminous  coal  or  anthracite  coal  sparks,  but  continues  to 
burn  after  lighting  on  the  ground.  On  account  of  this  dan- 
gerous property,  lignites  cannot  be  safely  burned  in  locomo- 
tives. 

Lignite,  unlike  the  true  coals— bituminous  and  anthracite 
— lacks  definite  structure.  (This  term  is  employed  in  its 
physical  sense.)  To  this  may  be  attributed  the  reason  for  the 
dithculty  with  which  lignites  submit  to  mechanical  treatment. 

The  characteristics  of  lignites  must  be  altered  before 
they  can  be  converted  into  a  satisfactory  fuel.  Experiments 
on  a  commercial  scale  have  demonstrated  beyond  doubt  the 
fact  that  our  lignites  cannot  be  briquetted  in  the  raw  state 
with  or  without  the  addition  of  a  binder.  Briquettes  made  in 
this  manner  appear  on  casual  examination,  to  be  entirely 
satisfactory,  but  when  submitted  to  a  water  test,  or  when 
burned,  they  will  invariably  disintegrate. 

The  characteristics  of  a  lignite  are  changed  by  carbon- 
izing it  at  low  temperature.  During  this  process  the  moisture 
and  volatile  matter  are  completely  distilled  off  and  there  re- 
mains in  the  retort  a  residue  composed  of  practically  pure 
carbon.  This  residue  is  then  mixed  with  a  suitable  binder 
and  briquetted.  In  order  to  render  this  briquette  watcrproi'i 
a   second   heat    treatment,   or   baking,   is    necessary.     A    fuel 
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entirely  satisfactory  in  every  way — waterproot,  capable  of 
resisting  disintegration  when  exposed  to  the  weather,  stand- 
ing rough  handling  without  breaking,  not  emitting  flaming 
sparks,  and  capable  of  maintaining  its  physical  structure  or 
shape  under  the  action  of  h'eat  until  completely  consumed — 
has  been  produced  by  such  a  process.  In  order  to  demon- 
strate that  this  process  will  solve  the  problem  in  connection 
with  our  Western  lignites  it  is  advisable  to  erect  a  commer- 
cial plant  capable  of  producing  one  or  two  hundred  tons  of 
lignite  briquettes  per  day.  Such  a  plant  would  have  to  be 
equipped  in  such  a  manner  as  to  allow  of  a  certain  amount  of 
experimental  work  being  performed,  e.g.,  in  connection  with 
binders. 

I  am  of  the  opinion  that  it  would  require  only  a  compara- 
tively small  amount  of  money,  i.e.,  compared  with  the  im- 
mense value  which  the  solution  of  this  vitally  important 
problem  would  be  to  the  country,  to  successfully  demonstrate 
that  the  lignites  of  the  West  could,  by  means  of  such  a  pro- 
cess, be  converted  into  a  fuel  entirely  satisfactory  for  domes- 
tic and  industrial  purposes. 

The  establishment  of  briquetting  plants  at  strategic 
points  throughout  the  lignite  provinces  of  the  West  would 
very  greatly  help  in  reducing  our  dependency  for  fuels  on 
other  sources.  While  a  domestic  fuel  is,  of  course,  of  first 
importance,  lignite  briquetting  industries  would  prove  also  of 
great  value  to  the  railways  traversing  the  lignite  belts.  It 
would  even  be  within  the  realm  of  possibility  to  economically 
supply  at  least  a  portion  of  the  Province  of  Ontario  with  this 
class  of  fuel. 

The  only  remaining  low-grade  fuel  to  consider  is  peat. 

Peat  Fuel 

The  exploitation  of  our  peat  resources  for  the  manufac- 
ture of  a  fuel  does  not  involve  any  research  work  or  experi- 
mentation. An  economic  process  for  the  manufacture  of  raw 
peat  into  an  excellent  fuel  suitable  for  domestic  and,  to  some 
extent,  industrial  purposes,  is  in  use  to-day,  and  has  been 
employed  for  many  years  in  the  peat-using  countries  of 
Europe.  There  is  a  flourishing  and  extensive  peat  industry 
in  several  of  the  European  countries,  but  in  Canada,  a  coun- 
try possessed  of  magnificent  peat  resources,  and  dependent 
to  so  large  an  extent  on  foreign  supplies  of  coal,  no  peat 
industry  exists.  This  deplorable  state  of  affairs  is  due  to 
misdirected  energy  in  connection  with  the  many  attempts 
made  to  manufacture  a  fuel  from  peat  and  to  a  general  lack 
of  interest  towards  anything  connected  with  "peat"  by  the 
influential  men  of  Canada. 

Whether  or  not  a  particular  natural  substance  shall  be 
exploited  has  usually  been  decided  from  a  "profit"  point  of 
view.  Peat,  not  holding  out  great  prospects  for  fabulous  pro- 
fits, failed  to  attract  the  attention  of  the  large  capitalists  and 
industrial  men.  The  creation  of  a  peat  industry  was,  there- 
fore, left  to  the  mercy  of  a  few  earnest  and  honest  men  with 
insulficient  capital  to  prosecute  an  undertaking  of  this  kind 
to  a  successful  issue,  and  to  a  few  fakirs  and  otherwise  un- 
scrupulous promoters,  whose  sole  aim  and  purpose  was  "to 
get  away  with  the  money"  before  being  discovered.  Without 
going  into  detail,  it  will  suffice  to  say  that  several  attempts 
have  been  made,  and  as  many  failures,  with  loss  of  capital 
involved,  have  been  recorded;  but  the  larger  portion  of  the 
capital  lost  could  have  been  saved  and  a  flourishing  peat  in- 
dustry long  ago  established  if  the  promoters  had  been  advised 
by  accredited  engineers  who  understood  their  business.  In- 
stead, however,  of  profiting  by  the  experience  of  European 
investigators — gained  at  great  expense — money  was  expended 
in  developing  and  trying  out  ideas  which  had  long  before 
been  discarded  as  impracticable,  and,  in  many  cases,  impos- 
sible, by  the  investigators  and  engineers  of  the  peat-using 
countries  of  Europe.  Not  until  the  results  of  the  investiga- 
tions conducted  by  the  Mines  Branch  of  tlie  Department  of 


Mines  conccrriing  the  economic  methods  employed  for  the 
manufacture  of  peat  fuel  in  European  countries  were  placed 
at  the  disposal  of  the  public  were  men  with  impractical  ideas 
dissuaded  from  interesting  people  in  their  schemes.  Men  of 
this  description  are  still  found  going  from  place  to  place  in  a 
vain  endeavor  to  interest  capital,  but  they  are  rapidly  disap- 
pearii'ig. 

Not  until  the  utilization  of  a  natural  substance  is  forced 
liy  absolute  necessity  will  the  most  sincere  and  earnest  efforts 
be  put  forth  to  successfully  and  economically,  convert  it  into 
a  usable  product.  It  appears  to  me  that  the  time  is  at  hand 
when  necessity  will  decide  that  we  Canadians  utilize  our  peat 
resources,  and  in  the  most  efficient  manner. 

Peat,  in  its  natural  state,  is  generally  associated  with 
about  nine  times  its  weight  of  water.  It  is,  therefore,  evi- 
dent that  1,800  pounds  of  water  must  be  removed  in  order  to 
recover  300  pounds  of  solid  matter.  Moreover,  this  solid  mat- 
ter not  only  represents  the  combustible  substance,  but  also 
the  ash  and  mineral  matter  which  is  associated  with  peat. 

The  separation  of  this  large  quantity  of  water  and  the 
handling  of  so  large  a  quantity  of  raw  peat  substance,  in  order 
to  obtain  a  comparatively  small  quantity  of  combustible 
matter,  represent  the  difficulties  with  which  we  are  con- 
fronted when  an  attempt  is  made  to  manufacture  peat  into 
a  fuel,  on  a  commercial  basis,  and  in  a  thoroughly  economic 
manner. 

The  only  economic  process  in  existence  to-day  is  that 
which  employs  the  forces  of  Nature — the  sun  and  the  wind — 
for  the  removal  of  the  moisture.  The  process  employing  these 
forces  is  called  the  "wet  process,"  and  the  product  obtained 
is  termed  "machine  peat."  This  is  the  process  which  the 
Mines  Branch,  Department  of  Mines,  demonstrated  at  the 
government  peat  plant  at  Alfred,  Ont. 

We  not  only  have  the  process  for  manufacturing  peat 
fuel,  but  also  sufiicient  detailed  information  concerning  peat 
bogs  of  immediate  importance  to  make  a  good  start  in  the 
formation  of  a  peat  industry. 

During  the  period  covering  the  past  ten  years  the  Mines 
Branch  has  completely  investigated  and  mapped  58  Canadian 
bogs,  all  of  which  are  situated  conveniently  with  respect  to 
inhabited  and  industrial  communities,  and  also  well  situated 
with  respect  to  railway  and  other  transportation  facilities. 
The  investigations  are  conducted  with  a  view  to  determining 
the  principal  and  controlling  characteristics  of  a  bog,  viz.,  its 
area,  depth,  quality  at  different  depths,  quantity  in  tons,  and, 
in  general,  its  suitability  for  any  particular  purpose.  The 
area  examined  in  detail  comprises  170,000  acres,  and  repre- 
sents a  quantity  of  standard  peat  fuel,  i.e.,  fuel  containing  25 
per  cent,  moisture,  estimated  at  130,000,000  tons.  Seven  bogs 
conveniently  .situated  with  respect  to  Toronto  could  supply 
that  city  with  3(). 500,000  tons  of  fuel,  and  seven  bogs  in  easy 
reach  of  Montreal  could  supply  33,500,000  tons  of  fuel.  Ex- 
cellent bogs  are,  likewise,  conveniently  situated  with  respect 
to  thickly  inhabited  communities  in  Nova  Scotia,  New  Bruns- 
wick, and  other  parts  of  Canada.  This  completes  our  in- 
ventory of  the  solid  fuels.  In  regard  to  oil  we  are  not  so 
favorably  situated. 

Economic  Utilization  of  Our  Fuels 

I  desire  now  to  deal  with  the  methods  to  be  employed 
for  the  utilization  of  fuels  in  general,  in  order  to  convert  the 
maximum  of  their  heat  energy  into  usable  forms  of  energy, 
and  to  recover  the  maximum  of  the  valuable  chemical  com- 
pounds which  can  be  obtained  from  the  solid  fuels. 

All  of  the  solid  fuels  contain  the  element  nitrogen,  some 
to  a  very  large  extent,  and  this  is  the  basic  element  of  a  most 
important  chemical  compound — ammonium  sulphate.  In  nor- 
mal times  this  substance  is  used  very  extensively  for  agri- 
cultural purposes,  in  order  t'o  restore  to  the  exhausted  wheat 
fields    and    other    agricultural    lands    the    essential    nitrogen 
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which  has  been  removed,  almost  to  exhaustion  in  certain  in- 
stances, by  the  repeated  raising  of  the  same  crops. 

The  necessity  for  employing  such  a  fertilizer  on  our 
Western  wheat  fields  may  not  be  apparent  to  everyone,  be- 
cause of  the  large  increase  in  our  wheat  production  from 
year  to  year.  This  is  directly  due  to  the  large  crops  realized 
from  the  new,  virgin  fields  which  are  put  under  cultivation 
each  year.  The  average  yield  per  acre  of  the  older  wheat 
fields,  however,  is  rapidly  decreasing,  and  if  their  production 
is  to  be  maintained  or  increased,  an  artificial  fertilizer  will 
have  to  be  employed. 

This  fertilizer  is.  liowever,  in  great  demand  in  otlier 
countries,  and  its  recovery  in  Canada  and  sale  to  other  coun- 
tries would,  in  many  cases,  prove  to  be  a  profitable  venture. 

The  solid  fuels  are  burned  on  a  large  and  continually 
increasing  scale  for  the  production  of  power,  town  or  retort 
gas,  for  the  manufacture  of  metallurgical  coke,  and  for  gen- 
eral heating  purposes. 

By-Product  Coke  Ovens  Receiving  Greater  Use 

The  employment  of  the  by-product  recovery  coke  oven 
for  the  manufacture  of  metallurgical  coke  is  taking  place  on 
a  large  and  rapidly  increasing  scale  in  the  United  States,  and 
Canada  is  now  employing  such  ovens  to  a  considerable  ex- 
tent. The  manufacture  of  coke  in  by-product  ovens  is 
attended  with  the  recovery  of  ammonia  and  the  oils  previ- 
ously referred  to.  The  entire  quantity  of  coal  used  for  coke 
and  gas-making  should  be  utilized  according  to  this  method. 

Tower,  other  than  hydro-electric,  can  be  produced  from 
the  solid  fuels  in  two  principal  ways — through  the  media  of, 
first,  the  steam  generator  and  steam  engine;  second,  the  gas 
producer  and  gas  engine. 

When  the  energy  of  coal  is  converted  into  useful  work 
by  the  first  method  all  valuable  by-products  are  forever  lost. 
When  the  second  method  is  employed,  and  the  producer  is 
of  the  by-product-recovery  type,  it  is  possible  to  realize  a 
maximum  recovery  of  the  nitrogen  content  of  the  fuel.  The 
thermal  efficiency  obtainable  with  the  latter  is  also  consider- 
ably higher  than  can  be  realized  with  the  steam  power  plant. 

The  producer  gas  by-product  recovery  plant  is  eminently 
suitable  for  the  production  of  a  power  and  industrial  gas,  and 
the  field  of  its  application  might  be  extended  to  include  the 
supply  of  gas  for  certain  domestic  purposes,  e.g.,  general 
heating.  Such  a  gas  possesses  the  advantage  of  low  cost,  in- 
as  much  as  the  plant  can  be  situated  at  or  near  the  source  of 
fuel.  Moreover,  the  cost  of  operating  the  plant  can  be  appre- 
ciably reduce'd  through  the  sale  of  the  by-products,  and  this 
results  in  a  further  reduction  of  the  cost  of  the  gas  per  1,000 
cubic  feet,  if  the  production  of  gas  is  the  main  purpose. 

We,  however,  possess  sources  of  fuels  especially  high  in 
nitrogen,  viz..  the  peat  bogs.  The  average  nitrogen  content 
of  all  the  peat  bogs  so  far  examined  is  high,  but  there  are  a 
few  notable  peat  bogs  of  large  extent,  containing  fuel  of  ex- 
cellent quality,  in  which  the  nitrogen  content  is  very  high. 
The  fuel  of  such  bogs  should  unquestionably  be  utilized  in 
by-product  recovery  producer  gas  plants,  for  the  production 
of  power  or  a  power,  industrial,  and  domestic  gas.  The  bogs 
referred  to  and  described  in  detail  in  Mines  Branch  Report 
299  are  favorably  situated  with  regard  to  populated  communi- 
ties and  industrial  centres. 

Some  of  our  fuels  are  especially  valuable  for  purposes 
for  which  no  other  fuel  can  be  substituted.  This  is  especially 
the  case  in  the  coking  variety  of  bituminous  coals,  and  these 
fuels,  at  the  present  time,  are  being  used  indiscriminately  for 
all  purposes,  notwithstanding  the  fact  that  the  coking  coals 
arc  invaluable  for  many  metallurgical  purposes  and  cannot 
l)e  replaced,  by  any  means  known  to-day,  with  non-coking 
coal.  A  coking  coal  should,  therefore,  never  be  used  for  any 
purpose  for  which  a  non-coking'coal  will  be  entirely  suitable. 
The  quantity  of  coke  produced  in  Canada  to-day  is  small. 


and  the  necessity  for  conserving  this  class  of  coal  may  not 
be  apparent.  The  great  demand,  however,  for  metallurgical 
coke  in  the  United  States  and  the  probable  depletion  in  the 
not  far  distant  future  of  the  supplies  of  this  fuel  in  that  coun- 
try will,  in  time,  make  our  deposits  of  coking  coal  of  special 
value.  When  that  time  arrives,  we  shall  have  an  excellent 
commodity  for  purposes  of  barter,  if  we  now  take  steps  to 
conserve  our  supplies. 

The  problems  associated  with  the  distribution  of  fuel  to 
the  various  parts  of  Canada  ate  somewhat  complicated,  owing 
to  the  distribution  of  its  population.  In  order  to  supply  heat 
and  power  in  the  most  economical  manner  and  at  the  lowest 
cost  to  a  population  so  widely  scattered  the  most  rigid  econo- 
my must  be  installed.  The  added  cost  to  a  fuel  consequent 
on  large  rail  haulage  and  local  distribution  can  be  very 
materially  reduced  by  centralizing  heating  and  power  plants. 

The  populated  sections  of  the  country  should  be  carefully 
studied  with  a  view  to  its  logical  division  into  sections,  each 
of  which  could  be  economically  supplied  with  heat  and  power 
by  one  central  heating  or  power  plant.  If  this  were  carefully 
followed  out,  very  marked  economy  would  result  in  both  the 
use  of  the  fuel  and  its  cost  to  consumer.  The  difficulties 
entailed  in  the  distribution  of  the  required  fuel  for  such  com- 
miinities  would,  at  the  same  time,  be  very  largely  overcome. 

Many  of  our  industrial  plants  have  been  located  without 
any  regard  to  the  source  of  power  or  fuel  on  which  they 
depend.  Such  industries,  wherever  it  is  possible  to  do  so, 
should  be  moved  to  a  locality  which  can  be  economically 
served  with  hydro-electric  energy  or  electric  energy  gener- 
ated in  a  large  central  plant,  and  industrial  sites  in  general 
should  be  set  aside  for  the  location  of  all  future  industries. 

Must  Practise  Conservation 

It  is  evident  that  our  fuels  cannot  be  used  indiscrimin- 
ately and  without  the  exercise  of  some  degree  of  intelligence. 
We  must  not  only  meet  all  our  own  fuel  requiremnts  and 
place  the  people' of  this  country  in  such  a  position  that  they 
will  not  need  to  worry  about  a  possible  coal  famine,  but  we 
must,  at  the  same  time,  utilize  our  fuels  in  the  most  advan- 
tageous and  economic  manner.  Great  as  our  fuel  sources 
are.  we  must  practise  conservation.  Only  Wy  doing  this  do 
nations  become  strong  and  powerful. 

The  fuel  situation  of  Canada,  as  I  view  it,  is  not  a  gloomy 
or  discouraging  one.  for  we  are  endowed  with  fuel  deposits 
on  a  magnificent  scale.  All  that  is  necessary  now  is  that 
their  proper  exploitation  and  economic  use  be  assured. 

It  will,  therefore,  be  the  duty  of  the  engineering  societies 
represented  by  your  society  and  others  to  produce  the  neces- 
sary and  unremitting  pressure  upon  the  proper  authorities  to 
give  effect  to  your  recommendations  for  the  betterment  of 
our  fuel  situation,  so  that  Canada  may  be,  for  years  to  come, 
relieved  from  the  ever-recurring  anxiety  of  where  the  next 
year's  fuel  supply  is  to  come  from. 

You  can  readily  understand  that  the  task  before  you,  as 
engineers,  is  a  difficult  one,  but  one  of  the  greatest  possible 
importance,  for  the  habitability  of  certain  now  populated 
sections  of  Canada  depend  upon  the  success  of  your  efforts. 

Discussion 

The  paper  was  followed  by  a  very  spirited  discussion, 
which  was  particularly  timely  in  view  of  the  general  fuel 
situation  on  the  continent. 

Mr.  A.  H.  Harkness  thought  the  paper  was  an  admirable 
one.  He  recalled  the  use  of  peat  briquettes  in  locomotives 
and  its  great  utility  in  the  locomotives  of  those  days.  The 
question  of  by-products  was  very  pressing,  and  he  strongly 
advocated  the  installation  of  necessary  power  plants  at  the 
source  of  fuel. 

Mr.  R.  A.  Ross  reminded  the  members  of  the  world-wide 
scarcity  of  fuel,  and  said  that  generally  the  public  did  not 
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realize  how  civilization  depended  upon  energy.  Only  10  per 
cent,  of  the  coal  u.sed  in  the  United  State.s  and  i:>  per  cent, 
in  Canada  was  for  domestic  purposes,  and  the  rest  was  for 
power  production.  We  ought  to  very  seriously  consider 
Canadian  resources  of  energy,  not  only  from  coal,  but  also 
from  water-powers.  Mr.  Ross  then  outlined,  on  a  map.  the 
resources  of  power,  geographically  considered,  and  also  the 
points  of  distribution.  Apart  from  districts  in  the  West 
served  by  the  West  and  districts  in  the  East  served  by  the 
East,  there  was  an  area  of  1,500  miles  dependent  upon  United 
States  coal.  His  own  idea  was  that  each  area  ought  to  be 
considered  by  itself,  having  regard  to  the  supplies  of  power, 
either  in  the  form  of  coal  or  of  water-power,  or  in  combina- 
tion. It  was  a  question  of  engineering.  Up  to  the  present 
the  way  in  which  matters  had  been  dealt  with  resulted  in 
simple  chaos;  it  was  a  mere  patchwork.  The  Dominion  Gov- 
ernment had  alienated  water-powers  and  coal  fields,  and  the 
provincial  governments  had  done  the  same.  The  various 
governments  had  a  mass  of  information  on  this  subject,  em- 
balmed in  green  covers  and  put  on  the  shelves.  It  was  up  to 
the  society  to  help  the  government  in  the  matter  and  also  to 
help   themselves. 

Utilizing  Western  Lignite  Resources 

Mr.  Ross  then  referred  to  the  efforts  of  the  Advisory 
Council  for  Scientific  and  Industrial  Research  in  the  direction 
of  utilizing  the  lignite  resources  of  Saskatchewan.  The 
proposal  was  for  the  federal  government  to  instal  a  plant 
with  a  view  to  converting  lignite  into  briquettes  on  a  com- 
mercial basis  for  domestic  fuel;  but  so  far  the  government 
had  not  done  anything  in  the  way  of  financial  assistance.  In 
this  connection  he  drew  attention  to  Mr.  Haanel's  address, 
in  whicli  the  engineering  societies  were  advised  to  bring  un- 
remitting pressure  on  the  proper  authorities.  There  was,  in- 
deed, urgent  necessity  for  action  to  stir  up  the  authorities. 
How  could  it  be  done?  He  suggested  the  appointment  of  a 
ministry  of  power  and  fuels,  who  could  take  up  the  problem, 
having  the  necessary  administrative  and  executive  powers, 
or  the  situation  might  be  dealt  with  by  a  combined  commis- 
sion of  the  federal  and  provincial  governments.  But  the 
society  should  get  action,  as  the  time  was  now  ripe  for  it. 

Mr.  Francis  moved,  and  Mr.  E.  Marceau  seconded, 
"that  this  meeting  recommends  to  the  council  the  appoint- 
ment of  a  committee  to  make  representations  to  the  govern- 
ment regarding  the  advantages  and  benefits  of  a  proper  and 
systematic  development  of  our  fuel  resources  in  conjunction 
with  the  development  of  new  water-powers,  to  the  end  that 
the  most  advantageous  combined  use  may  be  made  of  these 
natural  resources  of  Canada." 

Mr.  J.  B.  Challies  related  the  steps  taken  by  the  Do- 
minion Government  which  resulted  in  the  map  used  by  Mr. 
Ross  being  prepared.  The  water-power  situation,  he  was 
afraid,  was  not  properly  appreciated  by  members  of  the 
society.  The  federal  government  controlled  the  water-pow- 
ers in  the  West,  while  the  provincial  governments  controlled 
those  in  the  East,  and  the  former  had  now  under  considera- 
tion the  question  of  co-ordinating  the  various  powers  and 
placing  under  one  head  various  administrative  organizations. 

Col.  W.  P.  Anderson  observed  that  the  question  was 
really  financial,  while  the  subject  of  distribution  of  fuel  must 
not  be  overlooked. 

Mr.  White  prophesied  that  unless  the  war  were  speedily 
ended  the  fuel  position  in  Canada  next  winter  would  be  very 
grave.  He  told  of  the  steps  taken  by  the  Conservation  Com- 
mission to  obtain  in  Ontario  an  ample  supply  of  wood  for 
next  year. 

General  Sir  A.  Bertram  spoke  of  the  difficulty  of  getting 
government  officials  to  move  in  the  matter,  and  Mr.  W.  J. 
Dick  gave  details  of  the  location  of  fuel  in  Canada,  and  also 
referred  to  the  use  of  peat  and  powdered  coal. 


Keplyin.g  to  a  suggestion  liy  Mr.  Kerry,  that  the  com- 
mittee should  conline  its  work  to  the  teclinical  side,  Mr.  Ross 
declared  that  the  conimittce  should  deal  witli  tlie  question  in 
a  broad  spirit. 

The  discussion  was  continued  in  the  afternoon  \>y  Mr. 
Vaughan,  who  was  of  opinion  that  no  good  could  be  accom- 
plished unless  the  committee  made  definite  proposals  to  the 
government.  He  was  sceptical  as  to  whether  business  men 
would  take  up  the  development  of  lignite  on  results  based  on 
a  government  experimental  plant.  If  the  government  under- 
took the  control  of  the  business  it  would  be  a  reversal  of  the 
general  policy  of  allowing  private  enterprise  to  exploit  such 
resources. 

Mr..  Ross  was  not  satisfied  with  the  fuel  position  to-day, 
and  he  was  afraid  it  would  liecome  worse,  forcing  the  govern- 
ment to  action.  It  was  not  possible  to  get  private  interests  to 
put  money  into,  say,  a  lignite  industry  while  it  was  in  the 
laljoratory  stage.  He  did  ask  for  the  backing  of  the  technical 
men  of  Canada  in  order  to  tackle  this  question. 

Mr.  Francis  remarked  that  the  appointment  of  the  com- 
mittee was  to  study  the  subject,  which  was  really  one  of  engi- 
neering. It  was  a  question  of  economics,  and  economics  were 
part  of  engineering  practice. 

Mr.  Jamieson  and  Mr,  Motley  also  spoke,  the  latter  relat- 
ing his  experience  of  heating  his  home  with  electricity. 

The  motion  was  carried. 


Manufacture  of  Steel  from  Sudbury  Ores 
Reported  to  G.  S.  G.  E. 

Lieut.-Col.  R.  W.  Leonard  read  a  report  descriptive  of 
some  tests  carried  out  at  the  plant  of  the  Canada  Cement 
Company,  Montreal,  on  a  process  for  making  steel  direct  fron 
Sudbury  ores.  Col.  Leonard  also  described  the  process  of 
making  the  steel  (in  which  the  Nickel-Copper  Steel  Corpora- 
tion is  interested),  and  stated  that  a  high-grade  alloy  steel 
was  being  made  from  ores  containing  iron,  nickel,  and  copper. 
The  report  claimed  certain  advantages  for  the  steel,  one 
being  that  it  was  practically  entirely  made  from  Canadian 
materials.  It  had  passed  certain  British  Government  tests, 
and  was  also  being  used  commercially  to  a  limited  degree. 


Officers  of  Quebec  Association  of  Architects 

The  Province  of  Quebec  Association  of  Architects 
held  their  annual  meeting  at  Quebec  on  January  19th, 
when  the  following  officers  were  elected :  President, 
Mr.  J.  A.  Monette;  first  vice-president,  Mr.  J.  A.  Le- 
Bon ;  second  vice-president,  Mr.  D.  Norman  McVicar ; 
secretary,  Mr.  J.  Emile  Vanier;  treasurer,  Mr.  D.  M. 
Miller.  The  following  members  of  the  Council  were 
also  elected  for  the  present  year:  Messrs.  U.  J.  Asse- 
lin,  A.  Beaugrand-Champagne,  Herbert  Raine,  G.  R. 
Macdonald,  and  L.  A.  Auger.  The  reports  of  the  Coun- 
cil and  of  the  treasurer  were  read  and  approved. 

A  special  committee  was  appointed  to  meet  a  dele- 
gation from  the  Board  of  Control,  of  Montreal,  to  dis- 
cuss, at  the  request  of  the  latter  body,  various  matters 
of  mutual  interest.  A  special  delegation  was  also  ap- 
pointed to  interview  the  city  of  Montreal  Legislative 
Committee,  with  a  view  to  passing  and  putting  into 
force  the  draft  of  the  new  building  by-laws  which  has 
been  for  a  long  period  in  abeyance. 


The  regular  meeting  of  the  Manitoba  branch  of 
the  Canadian  Society  of  Civil  Engineers  was  held  in 
the  engineering  building  of  the  University  of  Manitoba 
on  January  21.  An  interesting  paper  was  read  bv 
Mr.  J.  F.  Greene  on  the  durability  of  concrete  in 
prairie  soils. 
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Rattler  Tests  for  Shallow  Paving  Brick 

What  Allowance  Must  Be  Made   in   Rattler  Requirements 
To     Correctly     Gauge     Quality     of     Three-Inch     Blocks? 


IT  is  very  iniijorlaiil  to  have  a  detinite,  universally 
accepted  nietliod  of  testing  any  paving  material. 
I'aving  engineers  in  their  specifications  call  for  a 
certain  grade  oi  material — one  designed  to  with- 
stand expected  conditions  of  traffic  and  loading — and 
it  is  necessary  that  they  have  some  standard  method  of 
determining  if  they  are  obtaining  what  they  call  for 
and  that  fcjr  which  the  taxpayers  sjjcnd  their  money. 
In  a  pai)er  presented  before  the  American  Association 
for  the  Advancement  of  Science,  William  C.  I'erkins, 
chief  engineer  of  the  Dunn  Wire-Cut  Lug  Brick  Gom- 
l>any,  discu.sses  the  rattler  test  as  applied  to  paving 
i)rick,  with  particular  reference  to  the  needs  of  some 
adjustment  of  the  test  regulations  as  to  apply  more 
correctly  to  3  in.  brick.    The  paper  follows : 

Many  methods  have  been  devised  for  the  testing  of 
paving  brick.-  Tests  formerly  em])loyed,  as,  for  in- 
stance, for  specific  gravity,  crushing  strength,  percent- 
age of  absorption,  etc.,  have  been  practically  aban- 
doned. 

The  main  test  now  is  for  abrasion  and  impact,  and 
it  is  generally  called  the  "rattler"  test.  This  exceeds 
in  importance  all  other  tests  combined ;  in  fact,  if  a 
paving  brick  passes  a  satisfactory  rattler  test,  it  should 
be  able  to  pass  any  and  all  of  the  other  tests. 

The  present  standard  rattler  is  a  development  of  the 
old  foundry  rattler,  and  in  the  old  days  the  bricks  and 
scrap  iron  were  tumbled  in  a  revoKing  barrel,  such  as 
is  found  in  many  foundries,  and  thus,  in  a  crude  way, 
was  obtained  a  comparison  of  different  makes  of  pav- 
ing brick. 

Standardized  Rattler 

The  first  attempt  to  standardize  the  rattler  was 
made  by  Professor  Ira  C.  Baker,  about  1890.  Later 
Professor  Edward  Orton,  Jr.,  in  conjunction  with  the 
National  Brick  Manufacturers'  Association,  made  a 
series  of  experiments,  and,  as  the  result  of  these  experi- 
ments, a  standard  method  of  testing  paving  brick  by 
the  rattler  was  adopted  in  1897.  This  was  only  a  be- 
ginning, and  further  experiments  were  made  by  Pro- 
fessor Talbot  of  the  University  of  Illinois,  principally 
along  the  lines  of  the  composition  and  shape  of  the 
abrasive  charge.  In  1901  the  National  Brick  Manu- 
facturers' Association  recommended  the  adoption  of  a 
standard  rattler,  using  an  abrasive  charge  of  300 
pounds  of  ordinary  machinery  cast  iron.  This  charge 
consisted  of  225  pounds  of  1^  inch  cubes,  with  square 
corners  and  edges,  each  weighing  about  seven-eighths 
of  a  pound,  and  75  pounds  of  rectangular  prisms,  2yi 
inches  S(|uare  by  4^  inches  long,  with  their  edges 
rounded,  weighing  about  7^  pounds  each.  A  standard 
method  of  making  the  test  and  standard  methods  of 
calculating  the  results  and  making  the  records  were 
devised,  and  this  rattler  was  generally  adopted  by  pav- 
ing engineers. 

While  this  rattler  gave  fairly  good  results,  it  was 
observed  that  its  efficiency  was  impaired  and  variable 
results  were  caused  by  .seemingly  unimportant  details, 
such  as  the  condition  and  stiffness  of  the  staves  of  the 
barrel,  the  chemical  composition  of  the  cast  iron  of  the 
abrasive  charge,  the  number  of  times  the  rattle  was 


used  without  changing  the  staves  or  the  abrasive 
charge,  the  number  of  rotations  of  the  rattler,  and  the 
method  of  driving  it,  etc.  l^fifcjrts  were  made  to  cor- 
rect these  variations,  and  in  1910-11  the  National  Pav- 
ing Brick  Manufacturers'  Association  and  Professor 
Edward  Orton,  Jr.,  made  another  extended  series  of 
tests  and  devised  .specifications,  which  gave  in  much 
detail  the  method  of  construction  of  the  rattler,  the 
method  of  driving  it,  the  shape,  size,  weight,  and  chem- 
ical ctJUiposition  of  the  abrasive  charge,  the  manner  of 
operating  the  test,  etc.,  and  in  1915  these  specifications 
were  adopted  by  the  American  Society  of  Testing  Ma- 
terials, and  they  have  been  widely  used  by  engineers 
as  the  standard  method  of  testing  paving  brick. 

Abrasive  Charge  Comprises  Cast  Iron  Spheres 

These  specifications  made  sc\eral  radical  changes 
from  the  old  rattler,  notably  in  the  abrasive  charge. 
The  shape  of  the  charge  was  changed  from  cubes  and 
])risms  to  cast  iron  spheres  of  two  sizes,  of  which  the 
collective  weight  was  specified  as  300  pounds.  This 
charge  was  to  be  made  up  oi  ten  cast  iron  spheres  3;V4 
inches  in  diameter  and  weighing  about  7^^  pounds 
each,  and  from  245  to  260  small  spheres  \J4  inches  in 
diameter  and  weighing  about  0.95  pounds  each.  The 
chemical  composition  of  the  cast  iron  in  these  spheres 
was  also  defined  within  certain  limits. 

Paving  bricks  of  the  same  burn  tested  with  spheres 
in  the  new  rattler  show  a  differential  of  about  4  per 
cent,  over  the  test  in  the  old  rattler  in  which  cubes 
were  used.  In  other  words,  the  new  rattler  with 
spheres  is  more  severe  (but  at  the  same  time  more  uni- 
form) than  the  old  rattler  with  cubes.  Paving  engi- 
neers should  remember  this  in  designating  their  per- 
missible limit  of  loss.  Specifications  which  under  the 
old  rattler  called  for  an  18  per  cent,  brick  should  now 
call  for  a  22  per  cent,  brick  if  tested  on  the  new  rattler. 

Ten  Bricks  in  Charge 

The  specifications  for  the  brick  charge  call  for  ten 
bricks  of  the  so-called  "block-size,"  and  also  state  that 
when  bricks  of  larger  or  smaller  sizes  than  the  dimen- 
sion given  for  "blocks"  are  to  be  tested,  the  same  num- 
ber of  bricks  per  charge  should  be  used,  but  allowance 
for  the  difference  in  size  should  be  made  in  setting  the 
limits  for  the  rattler  loss. 

The  first  paving  bricks  made  were  of  the  common 
brick  size,  2j/2  inches  wide,  Syi  inches  long,  and  4 
inches  in  depth.  Later  these  dimensions  were  in- 
creased to  the  "block  size,"  but  no  standard  block  size 
was  adopted— the  dimensions  falling  between  8  and  9 
inches  in  length,  3  and  3}i  inches  in  width  and  3^4  and 
4J4  inches  in  depth.  Paving  engineers  asked  for  a 
standard  size,  but  the  manufacturers  claimed  that  it 
was  impossible  to  standardize  a  paving  brick.  How- 
ever, their  claim  has  been  disproved,  and  the  manufac- 
turers are  now  making  brick  of  a  standard  size,  3y2 
inches  wide  excluding  lugs.  Syi  inches  long,  and  4 
inches  in  depth,  and  laying  in  the  pavement  40  bricks 
to  the  square  yard.  The  American  Society  of  Munici- 
pal Improvements,'  at  their  meeting  in  1916,  eliminated 
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the  brick  size  ftDni  their  speoific«iitions  and  changed  the 
word  "block"  to  "brick,"  calling  for  a  standard  paving 
brick  Syi  inches  in  width,  4  inches  in  depth,  and  8)-2 
inches  in  length,  with  certain  small  variations  from 
these  dimensions. 

Three-Inch  Bricks  Now  Used 

Since  the  use  of  monolithic  and  cement-sand  bed 
construction  there  has  been  a  demand  from  the  engi- 
neers for  a  brick  3  inches  in  depth,  but  of  the  same 
surface  measurement  as  the  standard  brick.  It  is 
claimed  that  a  brick  3  inches  in  depth,  laid  in  a  cement- 
sand  bed  or  directly  in  the  green  concrete,  will  give  a 
stronger  pavement  than  a  brick  4  inches  in  depth  laid 
on  the  plain  sand  cushion. 

i\Iany  articles  on  this  subject  lia\e  ajjpeared  in  the 
engineering  pajjers,  and  there  is  no  question  but  that  a 
brick  3  inches  in  depth  is  both  economical  and  durable, 
and  manufacturers  of  paving  brick  are  ready  to  meet 
the  demand  for  a  brick  of  this  depth  where  such  is 
specified. 

Now,  the  problem  is,  what  allowance  or  differential 
shall  be  given  to  a  brick  3  inches  in  depth?  The  speci- 
fications for  the  rattler  test  distinctly  state  that  some 
allowance  must  be  given  when  bricks  of  other  dimen- 
sion than  the  standard  are  tested.  Several  authorities 
have  given  an  arbitrary  allowance;  others  have  tested 
12  and  13  bricks,  but  as  yet  no  standard  allowance  has 
been  determined.  The  practical  testing  of  3-inch  brick 
gives  no  authentic  data.  Some  3-inch  bricks  have  test- 
ed as  well  as  the  4-inch  brick  of  the  same  make,  and 
others  have  run  poorer.  There  is  no  doubt  that  the 
liability  of  a  3-inch  brick  breaking  in  the  rattler  is 
greater  than  that  of  the  4-inch  brick,  and  when  this 
happens  of  course  there  are  more  edges  under  abra- 
sion. 

Two  Factors  Control  Result 

In  the  testing  of  brick  in  the  rattler  the  two  essen- 
tials in  determining  the  result  of  the  test  are  the 
weight  of  the  brick  and  the  number  of  lineal  inches  of 
edges  which  are  under  abrasion,  as  the  loss  in  the  rat- 
tler is  mainly  due  to  the  edges  being  worn  or  broken 
off.  This  loss  varies  with  the  form  of  the  edge  or  cor- 
ner of  the  brick.  If  a  brick  has  square  edges  it  will 
lose  more  in  the  rattler  than  one  having  rounded  edges. 
This  variation  is  especially  true  during  the  first  600 
revolutions  of  the  rattler.  Some  paving  engineers  re- 
cognize this  variation,  and  allow  a  diiiferential  of  from 
1  to  2  per  cent,  in  testing  a  standard  wire-cut  lug  brick. 

A  standard  4-inch  brick  (3^  in.  x  8^  in.  x  4  in.) 
has  64  lineal  inches  of  edges,  while  a  standard  3-inch 
brick  (3J^  in.  x  Syi  in.  x  3  in.)  has  60  lineal  inches  of 
edge,  or  6%  per  cent.  less.  Upon  an  examination  of 
the  bats  of  3-inch  and  4-inch  brick  after  they  have  been 
rattled  the  centre  one  inch  of  the  4-inch  bat  shows 
very  little  loss  except  at  the  edges.  In  other  words, 
the  bats  shows  that  the  3-inch  and  4-inch  brick  will 
lose  very  nearly  the  same  weight  of  material,  the  3-inch 
brick  possibly  losing  6j4  per  cent,  less  material,  on 
account  of  the  abrasion  on  the  edges  of  the  middle  inch 
of  the  4-inch  brick.  Therefore,  in  comparing  the  two 
bricks  we  will  not  consider  the  square  inches  of  sur- 
face under  abrasion,  as  undoubtedly  there  is  very  little 
variation  in  loss  due  to  surface  abrasion. 

Therefore,  the  two  determining  factors  in  the  rat- 
tler test  are  the  weight  of  the  brick  and  the  number  of 
lineal  inches  under  abrasion. 

Permissible  Loss  in  3-inch  Brick 

Let  us  assume  that  the  specifications  call  for  a  22 
per  cent,  loss  for  a  4-inch  brick.    Then  our  factors  are : 


(a)  Ten  4-in.  bricks  weigh  100  pounds  and  having  640 
lineal  inches  of  edges;  (b)  ten  3-in.  bricks  weigh  75 
pounds  and  having  600  lineal  inches  of  edges. 

By  compound  proportion,  remembering  that  the 
heavier  the  brick  the  better  the  test,  and  the  more 
lineal  inches  of  edges  the  poorer  the  test,  we  have: 

75   :  100      ..  23  ■  X 
G40   :  600 

Solving  this  proportion,  we  find  X  equals  27^/^  per 
cent.,  which  would  be  the  theoretical  permissible  loss 
of  a  3-inch  brick  under  a  22  per  cent,  specification  for  a 
4-inch  brick. 

This  can  be  checked  by  putting  in  the  rattler  100 
pounds  of  3-inch  bricks  and  eliminating  the  weight 
factor,  thus:  (a)  Ten  4-in.  bricks  weighing  100  pounds 
and  having  640  lineal  inches  of  edges;  (b)  thirteen  and 
one-third  3-in.  bricks  weighing  100  pounds  and  hav- 
ing 800  lineal  inches  of  edges.  The  proiposition  would 
then  be : 

600   :  800   ::  23   :  X 

Solving  for  X,  we  find  27^4  per  cent,  the  same  as  in 
the  first  proposition. 

The  City  of  Baltimore  has  used  a  considerable  num- 
ber of  3-inch  brick,  and  below  is  submitted  a  report 
made  by  Frank  A.  Duncan,  principal  assistant  engi- 
neer to  Major  R.  Keith  Compton,  chairman  of  the 
Paving  Commission : 

"I  beg  to  submit  herewith  my  investigation  as  to 
the  allowance  that  should  be  made  in  testing  the  pav- 
ing bricks  3  inches  in  depth     .     .     . : 

"In  order  to  determine  this,  I  took  a  standard 

brick,  which  is  3j/2  inches  wide,  4  inches  deep,  and  8J/2 
inches  long,  getting  its  cubical  contents  and  its  weight, 
and  then  selecting  a  tested brick  showing  a  uni- 
form loss,  and  which  I  found  to  be  18  per  cent.  My 
idea  was  to  determine  the  loss  of  the  one-inch  in 
depth  which  is  eHminated  when  we  test  a  3-inch  brick. 
This  1-inch  strip  must  be  considered  as  coming  out  of 
the  centre  of  the  4-inch  brick.  This  is  so  because  the 
wearing  on  the  corners  and  edges  are  similar  in  a  4- 
incli  and  3-inch  brick.  I  found  that  the  loss  of  the  1- 
inch  strip  when  tested  in  the  4-inch  brick  was  7.3  per 
cent,  of  its  own  volume.  The  total  brick  is  represented 
as  100  per  cent,  and  the  1-inch  strip  as  25  per  cent,  of 
the  total  volume  of  the  brick.  Therefore,  a  loss  of  7.3 
per  cent,  on  25  per  cent,  of  the  brick  is  equal  to  a  pro- 
portionate loss  of  1.8  per  cent,  on  100  per  cent.,  or  the 
brick  itself;  and  the  total  loss  on  the  brick  being  18 
per  cent.,  1.8  per  cent,  would  be  10  per  cent,  of  the 
total  loss.  In  other  words,  the  1-inch  strip  would  lose 
10  per  cent,  of  the  total  loss  of  the  whole  brick." 

This  investigation  considers  the  surface  abrasion 
on  the  middle  inch,  as  well  as  the  abrasion  of  the  edges, 
and  Mr.  Duncan  states  in  this  instance  it  was  10  per 
cent,  of  the  total  loss.  This  is  an  inviting  field  for 
further  investigation. 

Specify  Loss  in  Pounds 

Let  us  assume  that  ten  4-inch  brick  lose  22  pounds 
in  weight  when  rattled,  and  if  they  weigh  100  pounds, 
this  would  be  a  22  per  cent.  loss.  Now,  if  the  middle 
inch  loses  10  per  cent,  of  the  total  loss,  then,  theoreti- 
cally, ten  3-inch  bricks  should  lose  19.8  pounds  in 
weight  when  rattled ;  but  as  these  brick  only  weigh  75 
pounds,  this  would  mean  a  26.4  per  cent,  loss,  although 
in  reality  they  lost  less  weight  of  material  than  did  the 
ten  4-inch  brick.  It  is,  therefore,  offered  for  the  con- 
sideration of  engineers  that,  instead  of  specifying  in 
"per  cent,  of  loss,"  they  specify  the  maximum  amount 
of  "loss  in  pounds"  which  ten  bricks  shall  lose  in  the 
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rattler.  This  would  eliminate  the  element  of  weij^ht. 
and  the  rattler  test  as  written  in  the  specifications 
would  apply  to  all  depths  of  standard  brick  (3j^  inches 
wide  X  RJ/i  inches  long),  no  matter  whether  the  bricks 
are  5  inches,  4  inches,  or  3  inches  in  depth. 

In  tlie  testing  of  brick  the  large  spheres  used  in  the 
al)rasive  charge  weigli  7j4  ])ounds  each,  and  are 
heavier  than  tlie  average  weight  of  the  individual  3- 
inch  brick.  When  the  rattler  was  originall}'  designed 
the  large  shots  were  supposed  to  imitate  the  impact 
due  to  horses  hoofs  and  the  bumping  of  wagon  wheels. 
Trafific  conditions  have  changed  to  some  degree,  and 
the  determination  of  impact  is  not  as  important  as 
formerly.  Some  engineers  l)elieve  that  the  use  of  large 
spheres  are  detrimental  in  the  rattler,  as  results  may 
])e  obtained  which  are  accidental ;  for  instance,  if  a 
brick  becomes  bridged  in  the  rattler  and  is  struck  in 
the  centre  with  a  large  shot,  the  brick  is  lial)le  to  break, 
although  there  maj'  be  no  structural  weakness.  Every 
broken  brick  adds  more  edges  under  abrasion  and 
causes  a  variation  in  the  test.  Would  we  not  obtain 
a  more  uniform  test  if  we  replaced  the  volume  of  large 
spheres  by  75  pounds  of  the  small  spheres,  thus  using 
the  same  weight  of  charges,  300  pounds,  for  testing, 
but  all  small  spheres? 

What  Size  of  Spheres? 

In  April,  1916,  the  Bureau  of  Tests  of  the  State 
Highway  Department  of  New  York  made  a  series  of 
tests  on  wire-cut  lug  brick,  using  the  (1)  standard 
charge,  (2)  using  300  pounds  of  small  shot  only,  and 
(3)  using  the  large  shot  only.  In  these  tests  the  bricks 
were  weighed  at  the  end  of  every  100  revolutions  and 
the  percentage  of  loss  calculated  and  these  results 
plotted  as  a  curve.  Upon  an  examination  of  these 
curves  the  curve  representing  the  percentage  of  loss 
due  to  the  charge  of  small  shot  is  much  more  uniform 
than  the  curves  representing  the  other  charges ;  thus 
showing  that  this  test  is  not  subject  to  the  accidental 
breaking  of  bricks  or  spalling  of  corners  incident  to 
tests  using  the  large  shot. 

At  the  present  time  the  Paving  Commission  of  the 
city  of  Baltimore,  when  they  test  their  3-inch  bricks, 
are  using  10  bricks,  replacing  the  weight  of  the  large 
spheres  by  small  ones,  and  bringing  the  abrasive 
charge  up  to  300  pounds,  and  allowing  an  additional 
loss  of  1  J/2  per  cent,  to  their  standard  loss  of  22  per 
cent,  for  4-inch  brick. 

It  has  been  suggested  that  in  testing  the  3-inch 
brick  the  large  spheres  be  reduced  in  size  so  as  to  be 
able  to  obtain  a  uniform  comparison  of  the  tests  be- 
tween 3-inch  and  4-inch  brick.  However,  I  personally 
beHeve  that  if  the  large  spheres  are  discarded  and 
only  a  charge  of  300  pounds  of  small  spheres  are  used, 
a  more  uniform  test  of  the  brick  will  be  obtained. 
Here,  again,  is  a  fertile  field  for  investigation  by  test- 
ing engineers. 

There  is  no  doubt  that  a  differential  must  be 
allowed  a  3-inch  brick  over  the  permissible  loss  in  per 
cent,  specified  for  a  4-inch  brick.  How  much  to  allow 
is  the  question.  Theory  shows  a  certain  allowance. 
Practical  tests  .show  a  variation.  Some  advise  the 
elimination  of  the  large  shot  and  a  figured  allowance. 
From  pre.sent  data,  why  not  specify  the  permissible 
maximum  loss  in  weight  of  abrased  material  or  com- 
promise on  a  differential  of  4  per  cent,  over  the  .speci- 
fied per  cent,  of  loss  of  a  4-inch  brick? 

The  Quebec  Board  of  Engineers  is  preparing  a 
monograph  on  the  Quebec  Bridge. 


Booklet  on  Pumps 

"I'umps  for  Any  Service"  is  the  title  of  an  84-page 
catalogue  just  issued  by  Darling  Brothers,  Ltd.,  engi- 
neers and  steam  specialties,  120  Prince  Street,  Mont- 
real. It  describes  in  detail,  both  in  illustrations  and 
text,  the  many  and  varied  lines  of  pumps  and  com- 
pressors manufactured  b)'  this  firm.  It  also  contains 
several  pages  dealing  with  important  information  for 
the  benefit  of  intending  purchasers  of  pumps. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


C;ity  EiiKineer  Parsons,  of  Peterboro,  Ont.,  has  drafted 
a  new  building  by-law,  and  a  committi-c  has  been  ajipointcd 
to  give  it  preliminary  consideration. 

The  new  Byron  Sanatorium,  near  London,  Ont.,  for  the 
care  of  returned  soldiers  affected  with  tubercil"-'';  "•■-  'c 
ccntly  opened  by  the  Duke  of  Devonshire. 

Last  year  there  were  1,900  summonses  issued  against 
motorists  for  speeding  on  the  Toronto-Hamilton  highway, 
with  the  result  that  fines  amounting  to  $6,000  were  collected. 

The  Water  Board  of  the  Greater  Winnipeg  Water  Dis- 
trict have  been  authorized  by  the  government  to  raise  the 
necessary  funds  for  the  carrying  on  of  the  aqueduct  work. 
through  the  issue  of  debentures. 

The  plant  of  the  Ontario  Brick  Company  at  Oakville  has 
recently  been  sold  by  the  liquidators.  The  purchaser  was 
Mr.  F.  W.  Palfield.  of  Montreal,  who  represents  Kastern 
interests,  and  the  price  paid  was  $250,000. 

A  concrete  roadway,  to  cost  in  the  neighborhood  of 
$27,000,  is  planned  by  farmers  living  on  the  Tecumseh  Road, 
Raleigh  Township,  Ont.  It  is  intended  to  construct  the  high- 
way from  the  limits  of  Chatham  to  a  distance  of  4}^  miles 
below  the  city. 

A  resolution  passed  by  the  Council  of  North  Vancouver. 
B.C.,  and  endorsed  by  the  Council  of  West  Vancouver,  re- 
quests the  government  to  give  every  assistance  to  shipbuild- 
ing and,  because  of  the  consequent  demand  for  steel,  to 
establish  a  steel  plant  in  the  Province  of  British  Columbia. 

Reports  from  Nelson,  B.C.,  state  that  the  Wanetta 
Power  Company's  big  water-power  plant  on  the  Pend  I'Orelle 
River,  south  of  Nelson,  is  nearing  completion.  Preliminary 
construction  work  has  been  in  progress  for  some  years, 
though  the  company  has  but  recently  been  incorporated,  with 
a  capital  of  $1,500,000.  Power  will  be  supplied  to  industries 
on  both  sides  of  the  international  border. 

The  average  daily  consumption  of  water  in  Kitchener, 
Ont.,  during  the  year  1917,  according  to  the  annual  report  of 
Superintendent  Hymen,  was  1.169,703  gallons,  or  59  gallons 
per  capita.  The  report  showed  that  352,221,000  gallons  of 
water  were  pumped  at  the  Kitchener  plant  and  73,720,675  gal- 
lons were  received  from  Waterloo.  The  total  cost  of  pump- 
ing was  $8,193.37,  of  which  $2,901.66  was  paid  to  Waterloo. 

Tlie  County  of  Wellington  and  Guclph  Suburban  Road 
Commission  has  been  organized  under  the  provisions  of  the 
Ontario  Highways  Act,  its  members  being  Warden  George 
H.  Dickson,  of  the  County  Council;  George  Penfold,  ap- 
pointed by  the  city,  and  John  L.  Carter,  formerly  reeve  of 
Guclph  Township  and  now  a  resident  of  Guelph.  The  com- 
mission has  designated  a  total  of  31  miles  on  various  roads 
leading  out  of  the  city  as  suburban  roads,  to  which  the  city 
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will  subscribe  30  per  cent,  of  tlie  necessary  expenditures.  A 
resolution  was  also  carried  requesting  the  County  of  Well- 
ington, at  the  January  session,  to  make  an  appropriation  of 
$100  per  mile  for  repair  work  during  1918. 

Kananaskis,  situated  about  20  miles  east  of  Banff,  Aha., 
in  the  foothills  of  the  Rockies,  will  probably  be  the  location 
of  the  new  Dominion  $400,000  tuberculosis  sanitarium,  ac- 
cording to  Premier  Stewart.  The  sanitarium  will  accommo- 
date 300  patients,  soldiers  to  be  given  the  preference.  The 
estimated  cost  is  $400,000,  of  which  the  province  has  under- 
taken to  pay  $200,000.  The  Dominion  authorities  are  ready 
to  proceed  with  the  erection  of  the  building  at  once,  and  ex- 
pect it  to  be  completed  by  next  fall.  It  will  be  built  on  the 
unit  system. 

A  deputation  from  Middlesex  County  recently  waited 
upon  Hon.  Finlay  Macdiarmid,  Minister  of  Public  Works  for 
Ontario,  to  obtain  approval  of  their  plans  for  a  good  roads 
system.  The  scheme  outlined  provides  for  the  construction 
of  good  roads  in  various  parts  of  the  county  to  link  up  the 
main  highways  and  complete  the  existing  system.  Tt  was 
requested  that  certain  roads  be  classed  as  provincial  county 
roads,  thus  entitling  the  county  to  the  60  per  cent,  govern- 
ment grant.  These  were  the  Longwood  Road,  running 
through  to  Chatham,  an  old  toll  road,  the  Sarnia  Gravel 
Road,  the  Proof  Line  Road,  the  Stratford  Road,  the  River 
Road,  and  a  large  section  of  the  Talbot  Road.  The  minister 
stated  that  an  engineer  would  be  sent  to  look  over  the  ground 
with  a  view  to  the  plans  being  approved. 

In  an  address  before  a  recent  meeting  of  the  Ontario 
Motor  League,  Hon.  Finlay  G.  Macdiarmid,  Provincial  Min- 
ister of  Public  Works,  dealt  with  the  importance  of  the  good 
roads  problem.  He  pointed  out  that,  while  millions  of  dol- 
lars had  been  spent  by  the  .government  in  assisting  the  rail- 
ways, the  roads  in  different  parts  of  the  province,  forming 
the  avenues  over  which  produce  must  travel  for  marketing, 
had  been  neglected  to  a  certain  extent.  The  good  roads 
system  would  ultimately  result  in  the  reduction  of  the  exist- 
ing prices  for  produce,  owing  to  the  increased  facility  of 
transportation  for  farmers.  The  minister  said  that  all  but 
three  counties  in  Ontario  had  endorsed  the  government  good 
roads  policy,  and  he  expected  these  counties  would  fall  in  line 
before  the  end  of  the  year. 

The  Nova  Scotia  Steel  and  Coal  Company  are  extending 
their  operations  at  Sydney  Mines,  both  in  the  production  of 
steel  and  coal.  They  have  just  touched  on  the  fringe  of  two 
square  miles  of  submarine  territory,  acquired  under  lease 
from  the  Dominion  Coal  Company  about  four  years  ago.  To 
reach  this  vast  coal  area  it  was  necessary  to  drive  a  new 
haulage  through  old  and  abandoned  workings  and  rctimber 
the  roadway  as  the  work  progressed,  over  a  distance  of  10,000 
feet.  Double  tracks  will  also  be  laid,  so  that  when  a  loaded 
train  is  ascending  another  train  of  empty  boxes  can  return 
to  the  working  face.  These  big  operations  will  be  in  full 
swing  when  the  shipping  season  opens.  Simultaneously 
work  is  progressing  on  the  construction  of  a  new  steel  bank- 
head  for  the  handling  of  the  product  as  taken  from  the  mine. 
At  the  steel  plant  a  new  250-ton  blast  furnace  has  recently 
been  completed.  The  first  step  in  the  installation  of  a  series 
of  waste  heat  boilers  was  also  imdertaken  last  year.  The 
boiler  now  working  under  this  process  is  supplied  by  the 
waste  gas  from  one  of  the  open  hearth  stacks,  and  it  has 
been  demonstrated  that  there  is  400  h.p.  available  from  this 
source  at  each  furnace.  The  coal  output  of  the  Sydney  Mines 
colleries  in  the  past  year  was  about  58.),000  tons,  and  the 
steel  plant  produced  86.300  tons  of  iron  and  128,300  tons  of 
steel.  There  was  also  a  coke  production  of  106.1.'>0.  There 
are  2,100  men  on  the  colliery  department  payroll  anil  1,400 
enijjloyed  at  the  steel  plant. 


Personals 

Captain  William  Abbott,  Montreal,  who  has  been  award- 
ed the  Military  Cross,  was,  prior  to  enlisting,  taking  a  course 
of  civil  engineering  at  McGill  University.  He  was  promoted 
on  the  field. 

Prof.  Ernest  Brown,  M.C.S.C.E.,  has  been  appointed  by 
the  Board  of  Government  of  McGill  University  a  member  of 
the  engineering  building  committee,  in  place  of  the  late  Pro- 
fessor MacLeod. 

Mr.  H.  B.  Pickering,  of  Seattle,  has  been  appointed  engi- 
neer of  construction  for  the  Foundation  Company,  and  will 
have  direct  charge  of  the  engineering  yards  now  established 
in  Victoria,  B.C.,  Tacoma,  and  Portland. 

Major  H.  F.  H.  Hertzberg,  M.C.,  who  has  recently  been 
mentioned  in  despatches  by  Sir  Douglas  Haig,  is  with  the 
Engineers,  and  is  a  1907  graduate  of  the  Faculty  of  Applied 
Science  and  Engineering  of  Toronto  University. 

Major  Gerald  Anglin,  M.C.,  of  Montreal,  has  been  award- 
ed a  bar  to  his  Military  Cross  for  bravery  at  the  Passchen- 
daele  fighting,  when  he  was  wounded  in  the  leg.  He  obtained 
the  Military  Cross  for  conspicuous  bravery  at  the  Sommc. 
Prior  to  enlisting.  Major  Anglin  was  connected  with  the  firm 
of  Anglins.  Ltd.,  contractors,  Montreal. 

Lieut.  E.  Victor  McKague,  of  Toronto,  has  been  awarded 
the  Military  Cross  for  distinguished  conduct  at  the  front. 
Lieut.  McKague,  who  is  a  graduate  of  the  Faculty  of  Applied 
Science  and  Engineering  of  the  University  of  Toronto,  was 
employed  with  the  Toronto  Harbor  Commission  prior  to  his 
enlistment.  He  is  24  years  of  age,  and  has  been  overseas 
about  two  years,  having  left  Canada  in  December,  1915,  with 
the  Divisional  Cyclists. 

Lieut.-Col.  C.  H.  Mitchell,  D.S.O.,  C.M.G.,  has  been 
decorated  with  the  Belgian  Croix  de  Guerre  by  King  Albert 
of  Belgium.  Col.  Mitchell,  who  is  a  member  of  the  firm  of  C. 
H.  &  P.  H.  Mitchell,  consulting  engineers,  Toronto,  and  well 
known  in  the  Canadian  engineering  field,  is  at  present  acting 
as  general  staff  officer  (Intelligence)  with  the  Second  British 
Army  on  the  Italian  front.  He  went  overseas  in  the  first 
contingent  with  the  Corps  of  Guides. 

Flight-Lieut.  E.  R.  Grange,  of  Toronto,  a  1915  graduate 
of  the  Faculty  of  Applied  Science  and  Engineering,  has  been 
promoted  to -flight-commander,  according  to  reports  recently 
received.  He  received  his  commission  in  the  Royal  Naval 
Air  Service  in  September.  1915,  and  since  then  has  been  men- 
tioned several  times  in  Sir  Douglas  Haig's  despatches,  and 
also  has  been  awarded  the  Croix  de  Guerre  and  tlie  D.S.O. 
He  is  a  son  of  Principal  E.  E.  \.  Grange,  of  the  Ontario 
Veterinary  College. 


Obituary 

Mr.  Alex.  G.  Cruickshank,  of  Owen  Sound,  Ont.,  who 
formerly  was  engaged  in  the  building  and  contracting  busi- 
ness in  that  city,  passed  away  recently,  following  a  com- 
paratively brief  illness  as  a  result  of  paralytic  strokes. 

Sir  Johrf  Wolfe  Barry,  the  well-known  engineer,  died  re- 
cently in  London,  England.  Sir  John  was  a  member  of  the 
Army  Railway  Council  and  consulting  engineer  to  many  rail- 
way and  public  works  corporations.  He  was  also  an  officer 
in  many  engineering  and  allied  societies.  He  was  born  in 
1836. 

Mr.  Thomas  Cote,  one  of  the  controllers  of  Montreal, 
who  had  supervision  of  public  works,  died  suddenly  on  Janu- 
ary 16.  He  was  a  very  strong  defender  of  the  much-discussed 
enlargement  of  the  aqueduct  with  the  proposed  hydro-electric 
development,  but  recently  favored  the  postponement  of  the 
project  on  financial  grounds.  Mr.  Cote  was  in  190:!  secretary 
of  the  International  Waterways  Commission. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Carleton  County,  Ont. 

I!y-!aw  is  bciiiK  prepared  for  the  con- 
struction of  roads,  costinj?  $20,()()(),  near 
Huntley  Township.  Road  superinten- 
dent, C.  F.  McClure. 

Goderich,  Ont. 

Town  Council  contemplate  road  im- 
provements. Mayor,  E.  R.  Wigle  plans 
to  get  estiniates  shortly. 

Louiseville,  Que. 

Town  Council  contemplate  construc- 
tion of  macadam  road.  Engineers,  Roy 
&  Toupin,  73  Notre  Dame  Street  East, 
Montreal. 

Montreal,  Que. 

City  Council  contemplate  widening 
Notre  Dame  E.  and  St.  Denis  Street. 
Engineer,  P.   Mercier. 

North  Vancouver,  B.C. 

City  Council  contemplate  construction 
of  a  number  of  sewers,  including  8th  and 
inth  Streets  from  Lonsdale  Ave.  to 
Ridgeway  Ave.     Engineer,  A.  R.  Clucas. 

Norwich,  Ont. 

Town  Council  contemplate  enlargmg 
pump  house  and  installing  additional 
pump  at  a  cost  of  $4,000.  Engineer,  F. 
J.  Ure,  C.E.,  Woodstock. 

Town  Council  intend  to  do  some  road 
work  during  the  summer.  Engineer,  F. 
J.  Ure,  C.E.,  Woodstock. 

Port  Colborne,  Ont. 

Town  Council  contemplate  the  erec- 
tion of  a  waterworks  pump  plant  and 
equipment.     Clerk,   A.   G.   Ross. 

Raleigh  Township,  Ont. 

Township  Council  contemplate  the  con- 
struction of  concrete  roadway  costing 
$7,000  on  Tecumseh  Road.  Clerk,  A.  E. 
Robinson,  Charing  Cross. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Alphonse  Gratton,  142  Fifth  Avenue, 
Maisonneuve,  has  the  general  contract 
for  sewerage  system  for  the  City  Coun- 
cil. 

West  Zorra  Township,  Ont. 

B.  Blair  Co..  Ltd..  Riddell  St..  have 
the  tile.  McKay  &  Armstrong,  Embro, 
the  hauling,  and  .\rthur  Walters,  R.  R. 
No.  2.  Embro.  the  construction  contract 
for  2,700  ft.  tile  drain  for  the  Township 
Council. 

Winnipeg,  Man. 

Thos.  Kelly  &  Sons,  504-.'>  Lindsay 
BIdg.,  have  the  contract  for  tunnel  for 
the  Greater  Winnipeg  Water  District, 
501  Tribune  Bldg. 


Railroads,  Bridges  and  Wharves 

Brantford  Township,  Ont. 

Tenders  will  likely  be  called  about  Feb- 
ruary 15  for  the  erection  of  two  $2,000 
reinforced  concrete  and  beam  bridges  for 
the  Township  Council. 

Christie  Township,  Ont. 

Township  Council  contemplate  the 
erection  of  a  bridge  over  the  Narrows. 
Clerk,  Wells  Thompson,  Orville. 

Fergus,  Ont. 

Town  Council  contemplate  either  re- 
building or  erecting  new  St.  David  Street 
bridge.     Reeve,  J.  C.  Templin. 

Kingston,  Ont. 

City  Council  contemplate  erection  of 
wharf  costing  $30,000.  Engineer,  R.  J. 
McLelland. 

Three  Rivers,  Que. 

The  Wayagamack  Pulp  and  Paper 
Company,  Ltd.,  Wayagamack  Island,  are 
having  plans  prepared  for  $90,000  wharf 
at  St.  Maurice  River  and  St.  Lawrence 
River.  Superintendent,  C.  R.  White- 
head. 

CONTRACTS  AWARDED 
Lauzon,  Que. 

Jos.  Gosselin.  St.  George  St.,  Levis,  has 
the  general  contract  for  dry  dock  sheds 
costing  $600,000  for  the  Davie  Shipbuild- 
ing &  Repairing"  Co.,  Ltd. 

St.  John,  N.B. 

Kane  &  Ring,  85]/^  Prince  William 
St.,  have  the  general  contract  for  repairs 
to  wharf  for  the  Department  of  Public 
W^orks,   Dominion   Government. 

Public  Buildings,  Churches 
and  Schools 

Belisle's  Mills,  Que. 

G.  R.  Richer,  Room  908,  New  Birks 
Bldg.,  10  Cathcart  Street,  Montreal,  has 
drawn  plans  for  $4,000  two-storey  frame 
presbytery  for  F.   Brosseau. 

Cobourg,  Ont.  ^ 

Tenders  will  be  received  by  the  secre- 
tary, H.  Boggs,  until  February  14  for  the 
erection  of  a  brick  addition  to  school, 
etc.,  for  the  Public  School  Board.  Plans 
at  office  of  secretary  and  architects, 
Chapman  &  McGiffin,  95  King  E.,  To- 
ronto. 

Forestburg,  Alta. 

Forestburg.  Grainland,  Prairie,  and 
Ruflf  School  Districts  plan  to  erect  a  con- 
solidated school.  Address  secretary, 
Forestburg. 

Halifax.  N.S. 

Tenders  being  received  until  February 
4,  addressed  to  Director  of  Contracts, 
Militia  Headquarters,  Ottawa,  for  the 
erection  of  military  huts  for  the  Depart- 
ment of  Militia,  Dominion  Government, 
Ottawa. 

Kanabaskis,  Alta. 

The  Dominion  and  Provincial  Govern- 


ments of  Alberta  contemplate  the  erec- 
tion of  a  $400,000  sanitarium. 

Kingston,  Ont. 

The  Queen's  University  contemplate 
the  erection  of  a  $100,000  women's  resi- 
dence.   Registrar,  G.  J.  Chown,  B.A. 

New  Glasgow,  N.S. 

Tenders  received  until  5  p.m.,  Febru- 
ary 31,  for  Trane  system  or  any  low  pres- 
sure steam  or  vacuum  system,  satisfac- 
tory to  the  School  Board,  for  the  old 
high  school.  Plans  ,etc.,  for  Trane  sys- 
tem with  the  secretary,  James  Roy. 

Ottawa,  Ont. 

Fireproof  doors,  auxiliary  fire  alarm 
system  and  chutes  will  be  installed  in 
$25,000  hospital  for  the  Grey  Nuns,  Wa- 
ter Street. 

RedcHff,  Alta. 

RcdclifT  Public  School  Board  contemp- 
lates the  erection  of  an  addition  to  school. 
Secretary,  W.   H.   Riddell. 

St.  Cyprien,  Que. 

New  tenders  will  be  called  in  March 
for  the  erection  of  a  $50,000  church  for 
the  parish.  Architect,  L.  .^uger,  39  St. 
Jean  St.,  Quebec. 

St.  Damase,  Que. 

Tenders  will  be  called  by  the  Curate. 
J.  E.  Lepage,  about  February  1  for  the 
erection  of  a  stone  and  steel  church  for 
the  Parish  Congregation. 

St.  Louis  de  Courville,  Que. 

Jos.  Gosselin.  55  St.  George  St..  Levis, 
general  contractor  for  church  for  the 
Parish,  is  receiving  tenders  for  hot  wa- 
ter heating  for  same. 

Verdun,  Que. 

Tenders  will  likelv  be  called  shortly  by 
architect,  J.  E.  A.  Benoit.  1200  Welling- 
ton Street,  for  the  erection  of  a  $75,000 
limestone,  steel  and  pressed  brick  exten- 
sion to  college  for  the  Roman  Catholic 
School   Commission. 

J.  E.  A.  Benoit.  1200  Wellington  St.. 
architect  for  $175,000  school  for  the  Ro- 
man Catholic  School  Commission,  ex- 
pects to  call  tenders  about  February  1 
for  the  erection  of  same. 

Warner,  Alta. 

School  District  contemplate  the  erec- 
tion of  a  consolidated  school.  Secretary. 
T.  A.  Spackman,  Wrentham. 

CONTRACTS  AWARDED 
Charlottetown,  P.E.L 

K.  H.  Ferguson  has  the  painting  con- 
tract for  nurses'  home  in  connection  with 
soldiers'  convalescent  home  for  the  Mil- 
itary Hospitals  Commission.  22  Vittoria 
Street,  Ottawa. 

Fredericton,  N.B. 

.\.  F.  Bctts.  315  Queen  Street,  has  the 
plumbing  and  heating,  and  Wm.  Minto. 
321  Queen  St..  the  electrical  work  for 
military   hospital    for   the   Military   Hos- 
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The  Gountry  Must  Gonserve  Technical 
Ability  to  Win  the  War 

TH  E  un-\visd<jni  of  allowing;  our  universities  to 
l)ecome  de])letecl  of  technical  students  can 
scarcely  be  better  demonstrated  than  by  a  cir- 
cumstance that  has  happened  within  the  last 
few  days.  A  large  munitions  organization  required  im- 
mediately some  thirty  young  inen  with  a  fair  amount 
of  chemical  knowledge,  industrial  chemistry  prefer- 
ably. Enquiry  at  one  of  our  largest  universities  dis- 
closed the  startling  fact  that  there  is  not  one  single 
fourth  year  student  in  attendance  in  this  de])artment, 
and  only  one  student  in  the  third  year. 

This  indicates,  of  course,  that  many  demands  have 
been  made  on  this  university  for  chemical  men,  and, 
of  course,  also,  many  of  those  who  have  gone  are  doing 
important  work  for  the  Empire  because  of  their  special 
training.     The   tragedy  of  the   situation,   however,   is 


that  a  considerable  percentage  of  these  trained  men, 
now  needed  so  urgently  for  special  work,  are  serving  in 
the  army  in  capacities  where  their  technical  training 
is  of  no  practical  value,  and,  still  more  tragic,  that  no 
effort  has  been  made  to  replenish  the  depleted  attend- 
ance, from  the  preparatory  schools  or  elsewhere. 

!)C  !|S  * 

It  is  not  a  mere  professional  interest  that  influences 
us  to  return  again  and  again  to  this  matter  in  our 
editorial  pages.  WU:  believe  it  is  a  question  of  national 
importance.  In  the  concrete  case  noted  above,  is  it 
not  self-evident  that  the  manufacture  of  exj^losives  is 
of  such  primary  importance  as  to  demand  considera- 
tion before  any  other  arm  of  the  war  service?  And 
this  condition  has  not  been  sprung  upon  us ;  it  has 
come  gradually  and  naturally  and  logically  and  for  this 
reason  could  have  been,  and  must  have  been,  foreseen 
by  those  in  authority. 

The  chemistry  department  of  this  university  is 
merely  typical.  The  attendance  in  the  applied  science 
dei)artment  in  the  same  institution  is  a  mere  sugges- 
tion of  former  days.  And  what  is  true  of  one  of  our 
universities  is  doubtless  true  of  all.  And  yet,  with 
this  shortage  of  technical  men  so  urgently  in  demand, 
there  are  students  to-day  devoting  their  time  to  the 
study  of  languages — live  and  dead — to  art,  to  literature, 
to  philosophy.  Of  course,  no  sane  man,  in  this  en- 
lightened age,  doubts  the  value  of  such  studies  in  our 
national  endeavor  to  devehjp  an  "all  round"  man,  but 
that  isn't  the  type  we  hapi)eii  to  want  at  the  moment 
— we  want  specialists.  Not  only  want  them,  but  must 
have  them  or  lose  the  fight.  This  is  no  time  for  a 
young  man  to  insist  on  following  his  natural  "bent." 
His  duty  is  to  shape  his  course  according  to  the  na- 
tion's need,  and  the  crying  need  now,  and  until  the 
war  ends,  is  "technical"  men. 


This  would  seem  to  point  the  first  step  then  to- 
wards filling  the  void  in  our  technical  departments — 
direct  everything  that  offers  for  university  training, 
men  and  women  alike,  into  the  course  that  will  best 
and  soonest  fit  them  for  war  work. 

The  second  source  of  supply  would  seem  to  be  our 
]jreparatory  schools,  where  many  young  men  are  spend- 
ing valuable  time  on  war-unessentials  and  where  many 
others  are  dro])ping  out  for  one  reason  and  another 
just  as  they  are  beginning  to  become  useful  assets  to 
the  nation,  yuite  a  number,  no  doubt,  fail  to  continue 
their  work  further  on  account  of  the  feeling  that  mil- 
itary demands  will  prevent  them  completing  their 
course.  However,  the  cause  is  of  less  importance  than 
the  efi'ect.  These  young  men  should  all  be  advanced 
into  technical  studies  as  rapidly  as  possible.  If  the 
urgency  of  the  situation  is  jjointed  out  most  of  them 
will  willingly  shape  their  course  accordingly,  but  if 
not,  pressure  could  easily  be  brought  to  bear  to  yield 
the  desired  results.  And  there  are  other  sources  of 
supply. 

*         *         * 

We  may  as  well  look  at  the  real  situation  as  it 
exists.  Germany,  as  the  most  highly  developed  na- 
tion in  the  world,  technically,  is,  so  far,  winning  the 
war  on  the  strength  of  this  fact.  Britain  and  her  al- 
lies are  going  to  thrash  (Germany  "scientifically"  or 
not  at  all.  With  these  facts  staring  us  in  the  face 
doesn't  it  seem  particularly  stupid  and  unbusinesslike 
that  we  are  taking  no  steps  out  of  the  ordinary  to 
supply  the  demand? 
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Bill  to  Control  Practice  of  Civil  Engineering 

MR.  Adrien  Beav.dry  has  introduced  into  the 
Quebec  Legislature  a  Bill  affecting  the  status 
of  civil  engineers  in  the  province.  The  Bill, 
which  it  may  be  stated,  is  not  in  any  way  pro- 
moted by  the  Canadian  Society  of  Civil  Engineers, 
provides  penalties  against  any  person  who,  not  being 
the  holder  of  a  civil  engineer's  diploma  obtained  under 
the  laws  of  the  province  of  Quebec,  practises  the  ])ro- 
fession  of  civil  engineer,  usurps  the  functions  of  the 
])rofession,  or  does  or  claims  to  do  any  act  connected 
therewith,  or  assumes  verbally  or  otherwise  the  title 
of  civil  engineer,  or  makes  use  of  any  abbreviation  of 
such  title,  or  of  any  name,  title  or  designation  which 
might  lead  to  the  belief  that  he  is  a  civil  engineer,  or 
a  member  of  the  Canadian  Society  of  Civil  Engineers 
or  advertises  himself  as  such  in  any  way  or  by  any 
means,  or  acts  in  such  manner  as  to  lead  to  the  belief 
that  he  is  authorized  to  fulfil  the  office  of,  or  to  act 
as  a  civil  engineer.  Such  person  shall  be  liable,  on 
summary  conviction,  to  a  fine  of  not  less  than  $100 
nor  more  than  $200,  or  in  default  of  payment  to  im- 
prisonment for  not  more  than  three  months  for  the 
first  offence,  and  to  a  fine  cf  not  less  than  $200  nor 
more  than  $500  or  imprisonment  for  not  more  than  six 
months,  for  any  subsequent  cffence. 


C.  S.  G.  E.  Elections  and  Transfers 

THE  following  have  been  elected  members,  asso- 
ciate members,  etc.,  of  the  Canadian  Society  of 
Civil  Engineers: — Member — Mr.  W.  Gore,  To- 
ronto, consulting  engineer  to  the  Ransome  ver- 
Mehr  Machinery  Co.,  of  London,  Eng.,  and  to  the  John 
verMehr  Engineering  Co.,  Toronto,  engaged  in  the 
development,  manufacture  and  installment  of  drifting 
sand  filters  as  exemplified  in  the  recent  installation  for 
the  city  of  Toronto. 

Associate  Members — Mr.  E.  E.  Cooke,  Victoria, 
B.  C,  in  1912-14  resident  engineer,  Vancouver  Island 
line,  C.  N.  P.  Railway;  Mx.  G.  M.  Hamilton,  7th  Field 
Co.,  Canadian  Engineers,  France,  subaltern  in  charge 
of  engineering  works,  and  previously  assistant  engi- 
neer in  charge  of  party  on  construction  surveys,  Wel- 
land  ship  canal ;  Mr.  J.  A.  Mendl,  Saint  Boniface.  Man., 
in  control  of  the  city  of  Boniface  construction  and 
maintenance;  Mr.  I).  Morris,  Victoria,  B.  C,  Imperial 
Munitions  Board,  shipbuilding  department,  Victoria; 
Mr.  T.  R.  H.  Murphy,  consulting  Engineer  for  Port 
Arthur  Pulp  and  Paper  Company;  Mr.  V.  A.  Newhall, 
divisional  hydrometric  engineer.  Department  of  In- 
terior, Calgary;  Mr.  E.  D.  Todd,  Victoria,  engineer 
of  streets,  city  of  Victoria,  in  charge  of  all  engineering 
work  connected  with  the  construction  of  roadways 
and  sidewalks  and  of  the  asphalt  plant ;  Mr.  J.  B.  Wil- 
kinson, Kingston,  Ont.,  Lieut,  in  72nd  (Queen's)  Bat- 
tery, and  previously  with  Dominion  Government  as 
assistant  on  Geological  Survey,  Topographical  Depart- 
ment. 

Transferred  from  Associate  Member  to  Member- 
Mr.  F.  G.  Goodspeed,  St.  John,  N.B..  district  engineer 
Dominion  Public  Works,  St.  John,  N.B. ;  Mr.  W.  H. 
Powell,  Vancouver,  field  instructor  and  lecturer  in 
geodetic  surveying  and  a.stronomy.  University  of  B.  C, 
and  in  charge  of  Dominion  Land  Surveyor's  examina- 
tions for  province  of  B.  C. ;  Captain  R.  H.  Winslow. 
on  active  service,  2nd  Canadian  Infantry  Brigade, 
headciuarters  France,  and  previously  engineer  in  charge 
of  Vancouver  Harbour  Commissioners. 


Transferred  from  Student  to  Junior — Mr.  F.  P. 
I;"!ett,  Chatham,  N.B.,  in  1914-16  Lieut.  No.  1  Tunnel- 
ling Co.,  Canadian  Engineers,  and  now  casualty, 
l)reviously  with  the  I'ublic  Works  Department,  Chat- 
ham. 


Quebec's  Road  Building  Plans 

THE   Quebec   Government  has  a  moderate   road 
building  plan  for  the  present  year.     .According 
to  a  correspondent,  the  Montreal-Quebec  high- 
way will  be  completed  this  spring,  though  there 
remains  little  to  be  done,  practically  the  linking  up  of 
the  road  at  Batiscan  by  a  bridge,  instead  of  the  ferry 
now  used. 

The  Road  Department  is  prejjaring  to  build  its  St. 
Lambert-Levis  road,  and  when  this  is  completed,  par- 
alleling the  Montreal-Quebec  road  on  the  north  side 
of  the  river,  the  counties  south  of  the  river  will  have 
three  highways,  forming  a  huge  arc,  the  ends  touch- 
ing i)oints  in  the  United  States.  There  is  a  proposi- 
tion for  another  road  on  the  south  shore  running  from 
St.  Lambert,  through  Sherbrooke  and  into  the  States. 
On  the  south  shore  also  surveys  have  been  made 
for  a  road  from  Levis  down  to  Fraserville.  in  Temis- 
couata  County,  and  there  is  the  project  for  a  high- 
way from  Beauce  Junction  to  Robertsonville  for  the 
])urpose  of  connecting  Quebec  with  Thetford  Mine.'^ 
and  Sherbrooke  by  the  Levis-Jackman  road.  Another 
road,  that  from  Beauceville  to  Sherbrooke,  through 
Lambton,  has  been  completely  surveyed,  and  work 
will  probably  start  at  an  early  date.  The  Minister  has 
also  a  ]}lan  for  a  road  from  Montreal  to  Ste.  Agathe, 
running  through  Mont  Laurier,  which  will  serve  as 
an  aid  in  colonization. 


Supply  of  Drain  Tile  is  Not   Sufficient 

AT  the  first  annual  meeting  of  the  Ontario  Farm 
Drainage  Association,  held  recently  at  the 
Ontario  Agricultural  College,  (iuelph,  the  pre- 
sident, Mr.  S.  W.  Hyatt,  stated  that  the  sup- 
ply of  drainage  tile  is  very  much  below  the  demand 
and  that  the  labor  question  was  quite  important.  Much 
poor  work,  he  claimed,  was  being  done  by  ditching 
machine  operators  throughout  the  country,  and  he 
suggested  that  if  an  arrangement  could  be  made  where- 
l)y  a  certificate  of  efficiency  might  be  given  to  oper- 
ators after  having  passed  the  proper  examinations,  it 
would  be  a  great  help  to  the  drainage  work.  To  make 
certain  of  obtaining  sufficient  supply  of  tile  for  the 
work  to  be  done  during  the  year,  it  was  suggested  that 
the  farmers,  machine  o])crators  and  owners,  who  com- 
prise the  membership  of  the  association,  would  do  well 
to  co-operate  with  the  tile  manufacturers. 

The  fuel  famine,  according  to  the  first  vice-presi- 
dent, Mr.  M.  Murray,  was  making  it  difficult  for  the 
tile  manufacturers,  particularly  the  clay  tile  manufac- 
turers, to  make  tile  satisfactorily.  If  many  of  the  tile 
makers  had  considerable  capital,  they  would  be  able  to 
make  tile  chea])er  because  they  could  make  it  in  larger 
(piantities.  Mr.  Murray  claimed  that  in  some  districts 
concrete  tile  was  selling  .somewhat  cheaper  than  the 
clay  tile  and  as  far  as  he  knew  was  giving  satisfactory 
results. 


The  Quebec  (lovernment  proposes  lu  inlnxhKe  a 
bill  in  the  present  session  to  form  a  bureau  of  munici- 
pal affairs  for  the  province. 
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Cantilever  Arch  Design  Adopted  for  the  Keith 
Bridge  at  Newmarket,  Ont. 

An  Artistic  and  Economical  Structure  of  Reinforced  Concrete 
Built     by     the     Toronto     and     York     Highway     Commission 

■ By  E.  M.  Proctor,  B.  A.  Sc.  


WUKN  the  Toronto  &  York  Highway  Commis- 
sion took  over  the  Sutton  Road,  running;  east 
through  Newmarket,  Ont.,  it  was  found 
necessary  to  renew  the  bridge  at  the  Holland 
River  in  Newmarket.  This  bridge  was  a  light  steel 
span  with  wooden  floors,  and  was  neither  wide  enough 
nor  heavy  enough  for  the  increased  traffic.  The  steel 
span  was  erected  in  1889,  and  when  taken  down  was 
in  a  very  fair  state  of  preservation.  The  bridge  was 
sold  for  $150  in  place,  and  was  later  used  to  span  the 
Don  River  on  a  private  estate,  being  used  as  a  road- 
way over  a  concrete  dam,  as  shown  in  I-'ig.  7. 

The  Toronto  &  York  Highway  Commission  in 
1917  decided  to  renew  this  bridge,  and  instructed  their 
engineer,  Mr.  E.  A.  James,  B.A.Sc,  M.  Can.  C.  E.,  to 
design  a  reinforced  concrete  structure,  having  econ- 
omy of  materials  particularly  in  mind.  Since  the  To- 
ronto &  York  Highway  Commission  have  always  en- 
deavored to  secure  bridge  structures  that  present  a 
pleasing  appearance,  the  problem  before  the  engineer 
was  to  design  an  economic  bridge  that  was  artistic  in 
design. 

Cantilevered  Arch  Design  Preferable 

After  a  careful  study  of  different  types  of  bridges, 
it  was  decided  to  use  a  cantilevered  reinforced  concrete 
design,  as  shown  in  Figs.  1  and  2.  Several  considera- 
tions led  to  the  adoption  of  this  type,  that  is,  soil 
conditions  prohibited  an  arch  structure ;  the  required 
waterway  did  not  demand  a  clear  opening  greater  than 
30  feet,  which  is  the  centre  span ;  a  deck  type  bridge 
was  more  desirable  than  one  with  trusses  or  guides 
projecting  above  the  floors ;  the  high  water  level  was 
about  4  feet  below  bridge  floor,  which  called  for  a 
shallow  floor,  and  lastly,  but  not  least,  this  type  was 
cheap  and  possessed  pleasing  lines. 

The  bridge  is  designed  as  shown  in  Figs.  3,  4  and  5. 
The  centre  span  is  composed  of  two  cantilevered  arms 
projecting  from  the  centre  piers,  while  the  two  shore 
spans  and  abutments  act  as  anchors  for  the  canti- 
levered spans.    The  reinforcement  in  the  cantilevered 


area  is  composed  of  1  in.  diameter  rods  at  4  in.  cen- 
tres, placed  2  in.  from  the  top  of  the  slab.  In  the  bot- 
tom of  the  slab  J^  in.  diameter  rods  at  24  in.  centres 
are  placed.  In  order  to  prevent  possible  unsightly 
cracking,  a  free  joint  is  left  in  the  concrete  across 
the  centre  of  the  centre  span,  and  to  keep  this  joint 


*  Secretary-Treasurer  of  James,  Loudon  &  Hertzberff,  Ltd., 
Engineers.  Toronto. 


Consultins: 


Fig.  1  -The  cantilever  arch  design  employed  in  the  Keith  bridge  at  New 
marl<et  is  pleasing  in  appearance  and  economical  of  materials. 

from  developing  a  bump  paused  by  possible  deflection 
due  to  loading,  every  third  rod  is  made  continuous 
across  the  joint.  A  checkered  plate  covers  the  joint 
on  top  of  the  slab. 

The  anchor  span  is  reinforced  as  shown  by  34  in. 
rods  at  4  in.  centres  in  the  bottom,  and  the  1  in.  rods 
from  the  cantilever  span  extended  across  the  top. 
Every  third  rod  is  stopped  as  shown.  The  centre  span 
is  13J/2  in.  thick  at  the  centre,  and  the  anchor  span 
is  19  in.  thick  at  the  centre. 

Details  of  Piers  and  Abutments 

The  centre  piers  are  4  ft.  wide  at  the  top  and  5  ft. 
wide  at  the  bottom.     They  are  reinforced  as  shown 
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Fig.  2 -Elevation  of  Keith  bridge 
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Pig.  3— Half  longitudinal  section  on  centre  line  o(  bridge,  showing  reinforcing  steel. 


with  j^  in.  rods.  The  contractor  was  allowed  to  place 
"one  man"  stones  in  this  pier  up  to  the  springing  line. 
The  piers  bear  on  a  hard  blue  clay,  and  are  carried 
6  ft.  below  low  water  level. 

The  abutments  are  figured  as  vertical  beams  re- 
strained at  the  top  and  having  a  lateral  bearing  at  the 
base.    They  are  18  in.  thick  at  the  springing  line,  and 


is  20  ft.  in  the  clear  .and  the  sidewalk  6  ft.,  making  a 
total  width  of  29  ft.  The  railings  are  a  balustrade 
type,  as  shown  in  Fig.  6,  and  were  made  4  ft.  in  height 
to  conform  to  the  specifications  of  the  Department  of 
Highways,  Ontario. 

Sidewalk  is  Cantilevered 

The  sidewalk  is  figured  as  a  cantilever  slab,  and  is 
reinforced  with  Yz  in.  rods  at  4  in.  centres.  The 
brackets  are  used  for  appearance  and  as  stiffeners. 
each  bracket  being  reinforced  with  two  1  in.  rods. 

The  balustrades  were  cast  in  cast  iron  molds  con- 
'  structed  in  quarter  sections.     Half  section  molds  were 
tried,  but  were  found   unsatisfactory  because   of  the 
I  difficulty  of  getting  the  unhardened  spindles  out  with- 
out injury.     The  balustrades,  posts  and  bases  were 
'  cast  in  place  after  the  floor  had  been  ca.st.    The  bal- 
;  ustrade   railing  between    the    road   and    the   sidewalk 
*  was  used  because  of  the  proximity  of  the  sidewalk  to 


Fig.  4— Cross  section  on  centre  line  of  middle  span. 

2  ft.  6  in.  at  the  top  of  the  footing.  The  footing  is  4  ft. 
6  in.  wide.  At  the  back  for  a  distance  of  4  ft.  down  is 
placed  a  batter  of  1 :4  to  counteract  the  frost  thrust 
against  the  bridge.  These  walls  are  reinforced  with 
J/2  in.  rods  at  12  in.  centres  at  their  outside  face,  ^ 
in.  rods  at  12  in.  centres  extending  about  half  way 
down  the  back  face,  and  J4  in.  rods  at  18  in.  centres 
reinforcing  the  heel ;  Y^  in.  rods  at  24  in.  centres  rein- 
force the  face  horizontally.  This  abutment  bears  ou 
the  same  material  as  the  centre  pier,  and  is  carried 
down  6  ft.  below  the  low  water  level.  Fig.  5  shows 
the  plan  view  of  the  pier  and  abutment.  The  wing 
walls  were  designed  as  light  gravity  sections  with  a 
small  amount  of  reinforcing  steel. 

Fig.  4  shows  a  cross  section  of  the  bridge  floor 
taken  at  the  centre  of  the  centre  span.    The  roadway 


Pig.  5— Plan  of  abutment  and  section  of  pier. 

the  road,  which  causes  very  disagreeable  splashing  of 
mud  on  pedestrians  during  muddy  weather. 

Drainage  is  taken  care  of  by  a   vertical  curve  of 
9  in.  rise  and  a  crown  of  2  in.  in  the  centre  of  the  road. 

Concrete  of  1 :2:4  mix  was  used  for  the  part  above 
springing   line,    and    1 :2 :5    in    the    substructure,    and 


February  6,  1018 


THE    CONTRACT    RECORD 


99 


Fig.  6— Bridge  iias  sidewalk  on  one  side  witii  fence  between  road 
and  sidewalk. 

1 :2  :3  in  the  railings.    Gravel  with  crushed  stone  added 
to  secure  proper  mixture  was  used  throughout. 

Quantities 
The  quantities  in  this  bridge  are  as  follows : — 

Substructure cu.  yds.     218 

Su])erstructure cu.  yds.     170.5 

Railing  and  brackets cu.  yds.       27.7 

Total cu.  yds.     416.2 

Reinforcing  steel lbs.     24,400 

Unit  prices  for  extras  or  deductions : — 

Concrete per  cu.  yd.       $8.00 

Excavation per  cu.  yd.         1.50 

Reinforcing  steel per  lb.  in  place.  .05 

The  contract  price  for  this  bridge  was  $5,464  for  the 
concrete  work,  and  $1,098  for  steel  work,  making  a 
total  of  $6,562. 

This  is  the  second  bridge  of  this  type  to  be  erected 
in  Canada.  The  first  was  the  Mount  Pleasant  Road 
Bridge,  which  was  designed  by  the  city  of  Toronto, 
while  the  writer  was  with  them  as  bridge  engineer, 
and  which  was  described  in  the  Contract  Record  of 
December  12th,  1917.  The  Toronto  &  York  Highway 
Commission  are  building  another  similar  bridge  at 
Locust  Ilill,  Ontario. 


On  account  of  the  economy  of  materials  and  the 
aesthetic  qualities  of  this  type  of  bridge,  it  should  be 
suitable  for  many  localities  throughout  the  country. 


Pulp  and  Paper  Plant  and  Industrial  Town- 
site  at  Ocean  Falls,  B.  G. 

ON  Couzen's  Inlet,  about  230  miles  north  of  Van- 
couver, the  Pacific  Mills,  Ltd.,  representing  a 
syndicate  of  wealthy  San  Francisco  and  Port- 
land capitalists,  has  created  one  of  the  greatest 
industrial  enterprises  in  Canada,  and  one  that  will 
vie  with  the  best  of  its  type  on  the  American  conti- 
nent when  the  plans  of  the  men  in  control  are  fully 
realized.  An  army  of  men  has  been  employed  on  con- 
struction work  for  almost  two  years,  but  much  remains 
to  be  done  to  both  plant  and  townsite  before  the  plans 
in  hand  are  pronounced  complete. 

The  first  paper  making  unit  of  the  big  plant  began 
operations  June  1st,  one  newsprint  and  one  kraft  paper 
machine  giving  an  output  of  about  ninety  tons  per  day. 
A  second  unit  is  now  completed  and  will  contain  two 
of  the  largest  type  of  papermaking  machines ;  one  of 
these  is  already  in  place  and  will  be  started  up  early  in 
the  new  year,- while  the  second  has  arrived  from  the 
eastern  factory  and  the  parts  are  now  being  assembled 
preparatory  to  erection.  With  the  two  units  working 
to  capacity  the  output  will  be  in  the  neighborhood  of 
230  tons  of  paper  every  twenty-four  hours. 

A  modern  sawmill  of  mammoth  dimensions  breaks 
down  the  pulp  logs  for  the  digestors  after  all  the  clear 
lumber  has  been  taken  ofi^.  At  the  present  time  con- 
siderable spruce  aeroplane  stock  is  produced,  and  plans 
are  being  perfected  which  will  result  in  the  output 
being  very  greatly  increased.  The  starting  of  the 
second  and  larger  unit  means  that  the  log  output  must 
be  trebled  at  least,  and  with  the  coming  of  spring, 
woods  operations  will  be  systematized  and  conducted 
on  a  very  large  scale.  Orders  for  the  necessary  equip- 
ment— all  of  the  most  modern  kind — were  placed  sev- 
eral months  ago  and  some  of  it  has  already  been  de- 
livered. The  company  owns  very  extensive  pulp  limits 
and  will  operate  a  standard  gauge  railway  and  four 
or  five  powerful  tugs. 

The  town  of  Ocean  Falls  enjoys  a  picturesque  loca- 
tion and  the  company  is  leaving  nothing  undone  that 
will  add  to  the  comfort  and  happiness  of  the  popula- 
tion, which  is  principally  made  up  of  the  workmen 
and  their  families.  Now  there  are  about  2,000  citizens, 
but  when  everything  is  in  full  swing  next  spring  the 
town  will  contain  over  5,000  people. 


Fig.  7  -The  original  steel  bridge  was  removed  and  re. erected  over  dam, 
as  shown. 


On  account  of  the  congestion  of  the  railway  service 
and  the  expressed  wish  of  the  United  States  Govern- 
ment to  restrict  passenger  ti-affic  to  the  minimum  of 
necessity  at  this  time,  the  P>oard  of  Directors  of  the 
American  Concrete  Institute  on  January  16,  1918,  de- 
cided to  postpone  the  annual  meeting  of  the  institute 
until  June  24-26,  1918,  at  Atlantic  City,  N.J.  Full  pre- 
paration had  been  made  for  the  regular  meeting  at  Chi- 
cago on  February  7,  8,  and  9,  1'918,  but  the  directors 
feel  that  patriotism  impels  the  postponement  until  the 
later  date.  Copies  of  the  program,  amended  to  meet 
this  condition,  together  with  preprints  of  papers  and 
reports,  will  be  mailed  to  the  members  at  least  two 
months  in  advJince  of  the  convention.  It  is  hoped  that 
these  papers  and  reports  will  be  made  the  occasion  of 
written  discussion,  to  be  submitted  at  the  meeting  in 
June. 
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What  Montreal  Builders'  Exchange  Has  Done 

President,  in  Reviewing  Past  Year's  Work,  Believes   Building   Mini- 
mum  Has    Been    Reached  —  Exchange    is    Concerned    in    Reforms 


IN  spite  of  the  dullness  in  building  activity,  the 
Montreal  Builders'  Exchange  had  a  successful 
year.  The  attendance  at  the  annual  meeting  on 
January  28  was  unusually  large.  Mr.  J.  P.  Anglin 
presided.  The  financial  statement,  submitted  by  Mr. 
D.  K.  Trotter,  the  secretary-treasurer,  showed  a  bal- 
ance on  the  right  side,  the  statement  being  character- 
ized by  Mr.  T.  Gilday,  a  past  president,  as  the  best  dur- 
ing five  years. 

Mr.  Anglin,  in  reviewing  the  work  of  the  past  year, 
briefly  dealt  with  the  war  situation,  in  part  as  follows : 

"Now  coming  to  the  war  time  operations  of  the 
members  of  our  Builders'  Exchange.  I  must  first  thank 
the  members  for  their  loyal  support  during  1917  and 
especially  the  directors,  who  have  been  most  faithful  in 
their  attendance  at  meetings,  and  by  their  help  have 
made  the  Exchange  a  success. 

"Our  real  business  for  1917  reached  about  a  mini- 
mum, at  least  we  hope  so.  As  in  previous  years,  our 
members'  chief  building  operations  were  outside  of 
Montreal.  Speaking  generally,  I  believe  that  Montreal 
contractors  have  obtained  their  fair  share  of  Canada's 
building  work.  I  think  it  would  be  very  interesting 
if  figures  could  be  compiled  showing  the  total  year's 
turnover  of  all  of  our  contractor  members  for  the 
past  six  years.  You  will,  no  doubt,  be  anxious  to 
hear  the  real  figures  of  the  slump  in  building  opera- 
tions in  the  Dominion,  and  also  in  Montreal  during 
this  term. 

"The  published  government  records  for  building- 
permits  in  thirty-five  cities  are  as  follows : — 

j   Montreal, 
.    Maisonneuve, 
Year  Canada  '  Westmoiint  Per  Cent. 

1912 $185,000,000  $24,000,000  13 

1913 156,000,000  32,000,000  20 

1914 97,000,000  21,000,000  22 

1915 34,000,000  9,000.000  26 

1916 40,000,000  6,000,000  15 

1917  . .  ....  35,000,000  6,000,000  17 

"These  figures  probably  represent  9/10  of  the  build- 
ings done  by  contractors,  but,  of  course,  do  not  cover 
dams,  piers,  bridges  and  roads  constructed  by  build- 
ing contractors. 

Believes  Minimum  Has  Been  Reached 

"I  wish  I  could  predict  with  even  reasonable 
certainty  what  1918  has  in  .store  for  us  all,  but  I  will 
leave  you  to  draw  your  own  conclusions  by  simply  stat- 
ing that  I  believe  we  have  reached  the  minimum.  There 
are  as  many  enquiries  for  buildings  as  usual  at  this 
early  season,  but  unless  costs  reduce,  much  of  the 
building  will  be  held  over.  Structural  steel  is  already 
easier  in  both  supply  and  price,  and  other  materials 
will  follow,  but  we  cannot  look  for  much  reduction  in 
this  line.  We  should  constantly  remind  prospective 
clients  that  no  real  reduction  is  likely  for  some  time. 

"1  am  convinced  that  we  builders  and  supply  firms 
should  study  the  tendency  to  standaYdizc  building 
construction.  It  is  made  necessary  in  order  to  reduce 
the  cost,  because  by  adopting  proper  designs,  much 
material  could  be  saved  and,  therefore,  time  as  well. 


"The  one  abnormal  event  of  1917,  which  staggered 
Canada  and  which  will  probably  increase  our  building 
operations,  is  the  awful  destruction  of  buildings  and 
lives  due  to  the  explosion  at  Halifax.  Your  directors 
have  had  frequent  meetings  to  discuss  this  matter;  and 
a  committee  was  appointed  consisting  of  the  presi- 
dent, and  Messrs.  Irving  and  Dykes  to  follow  up 
events  and  see  what  opportunity  there  was  for  our 
Montreal  members  in  future  Halifax  buildings. 

What  Exchange  Has  Done  During  Past  Year 
"For  the  information  of  those  members  not  in  close 
touch  with  our  Exchange  work,  I  will  recite  a  few  of 
the  many  matters  considered  or  dealt  with  during  1917. 
"We  sent  a  memorial  to  the  Government  at  Ot- 
tawa jointly  with  the  Architects'  Association  and  the 
Canadian  Society  of  Civil  Engineers,  protesting  against 
the  employment  of  contractors,  architects,  and  engi- 
neers from  across  the  line  on  important  government 
works,  and  thereby  influencing  large  private  corpora- 
tions to  do  the  same.  We  believe  this  had  the  desired 
efifect. 

"Your  directors  were  mainly  instrumental  in  re- 
moving the  Montreal  Tramways  question  from  civic 
politics,  and  took  ever)-  opjiortunity  to  urge  the  legal- 
izing of  freight  carrying  by  the  tramways  so  long  as 
passenger  traffic  was  not  delayed  thereby.  The  Com- 
mission is  about  to  report,  and  we  hope  that  their  find- 
ings will  be  fair  to  the  citizens  and  the  Tramway  Com- 
])any  alike. 

"An  important  move  in  the  right  direction  was  the 
formation  of  the  General  Contractors'  Section  of  the 
Exchange,  to  deal  with  all  matters  pertaining  to  ma- 
.sonry,  concrete  and  brick  contractors.  This  movement 
needs  to  be  extended  to  all  trades. 

"We  have  continued  to  agitate  from  time  to  time 
for  direct  representation  on  the  Provincial  Technical 
School  Board  and  hope,  by  keeping  at  it,  to  gain  this 
privilege.  We  believe  a  closer  relation  between  our- 
selves, apprentices  and  the  Technical  School  would 
benefit  both  the  boys  and  the  school,  and  if  this  were 
realized  we  would  be  assured  of  a  supply  of  efficient 
mechanics  for  the  future. 

Interested  in  Better  Government  for  Montreal 

"When  called  upon,  we  studied  the  schemes  for  the 
better  government  of  our  city,  and  in  due  course 
brought  forth  a  sound  program,  the  adoption  of  which, 
we  believe,  would  be  in  the  best  interests  of  Montreal. 
The  result  is  yet  unknown,  but  we  can  depend  upon 
Sir  Lomer,  our  Premier,  doing  the  right  thing  by  the 
city. 

"What  general  gatherings  we  have  held  during  the 
past  have  been  well  attended  and  the  members  have 
shown  a  keen  interest  in  their  Exchange.  The  fraternal 
feeling  is  growing  between  our  members  and  every  op- 
portunity should  be  taken  to  promote  this  acquaint- 
anceship, as  in  so  doing  we  will  strengthen  both  our 
business  and  our  Exchange." 

After  thanking  the  members  for  their  support  and 
also  thanking  Mr.  Trotter,  Mr.  Anglin  concluded: 

"1  want  to  mention  the  names  of  General   Loomis 
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and  Major  Ca])e,  who  j^^ave  up  so  much  in  order  to 
serve  their  country.  I  am  sure  you  will  join  me  in 
the  hope  that  they  will  both  return  to  their  families  in 
safety  and  <yood  health  before  another  year  has  passed. 
We  should  also  remember  the  many  brothers,  sons  and 
employees  of  our  members  who  have  gone  to  save  the 
Empire  in  France.  Many  have  been  wounded  and 
some  have  made  the  great  sacrifice.  Let  us  never  for- 
get to  be  grateful  for  what  they  have  done.  It  should 
spur  us  on  to  greater  personal  effort  and  make  us  ever 
more  proud  of  our  calling  and  our  country." 

Offer  Assistance  in  Revising  By-laws 

On  the  motion  of  ]Mr.  J.  Hand,  seconded  by  Mr.  J. 
Allen,  it  was  decided  that  steps  be  taken  to  obtain 
copies  of  the  building  by-laws  of  the  municipalities  in 
the  Montreal  district,  and  to  suggest  to  the  municipali- 
ties who  propose  to  revise  their  by-laws  that  the  Ex- 
change be  consulted,  so  that  the  experience  of  the 
members  might  be  utilized  in  drawing  up  new  codes. 

The  election  of  officers  resulted  as  follows :  Presi- 
dent, Mr.  J.  P.  Anglin  (re-elected)  ;  first  vice-president, 
Mr.  R.  F.  Dykes,  T.  A.  Morrison  8i  Co. ;  second  vice- 
president,  Mr.  W.  M.  Irving,  general  contractor ;  past 
president,  Mr.  John  Quinlan,  general  contractor ;  di- 
rectors, Messrs.  A.  Charette,  master  plumber;  H.  Fuss- 
ing, general  contractor;  Fred  B.  Locker,  president  of 
Montreal  Mantel  and  Tile  Dealers'  Association  ;  W.  E. 
Ramsay,  builders'  supplies  ;  J.  J.  Roberts,  carpentry  and 
mill  work;  A.  Rutherford,  lumber;  Walter  Ryan,  mas- 
ter plumber;  Charles  F.  Smalli)icce,  hardware;  H.  Vin- 
cent, electrical  contractor;  J.  E.  W^alsh,  sanitary  and 
heating  engineer;  A.   H.  Webster,  builders'  supplies. 


from  the  shipbuilding  department  of  the  Munitions 
Board  ofifices  at  Ottawa,  and  it  attracting  the  atten- 
tion of  shipping  men,  as  it  is  believed  that  this  ty]K' 
of  vessel  will  mean  much  to  the  shipbuilding  industry 
of  British  Columbia  after  the  war.  Vancouver  ship- 
ping men  have  declared  that  there  will  be  a  big  mar- 
ket for  many  years  for  wooden  vessels  of  the  type  now 
being  constructed  by  the  Coast  shipyards.  British 
Columbia  is  in  an  excellent  position  for  their  produc- 
tion, as  Douglas  fir  is  the  wood  specified  and  the  tim- 
ber for  which  this  province  is  noted.  The  dimensions 
of  the  vessels  are  as  follows : — Length  between  per- 
pendiculars, 250  ft. ;  length  over  all,  259  ft. ;  breadth, 
extreme,  43>4  ft. ;  breadth,  molded,  42>4  ft. ;  depth, 
molded,  25  ft. ;  depth,  over  keel,  27  ft. ;  draft  for  dis- 
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Pacific  Coast  Shipbuilding 

Types   of   Wooden    and    Steel   Vessels    Being 

Constructed  in  British  Columbia— Will 

Mean    Much    After    the    War 


THE  wooden   steamer.   War   Nootka,   one   of  46 
similar    standard    type    vessels    contracted    for 
in   Canada  by  the   Imperial   Munitions   Board, 
has  been  launched     by     the     Western  Canada 
Shipyards,    False   Creek,   Vancouver.     The   design    is 


I 


Typt:  uf  vessel  built  in  British  Columbia  fo;  i..^:  ..ci  vice  in  India. 

placement,  22  ft. ;  draft  over  keel,  21  ft. ;  deadweight 
on  20  ft.  maximum,  to  Lloyd's  summer  freeboard,  ap- 
proximately 2,500  tons ;  deadweight  on  20  ft.  draft,  ap- 
proximately 2,800  tons. 

Only  the  completed  hulls  are  furnished  by  the 
contractors,  all  other  iron  work  and  fittings  being  sup- 
plied  by  the  Munitions   Board. 

Victoria   Firm   Building   Steel   Vessels  for   India 

The  steel  sternwheeler  "Sarak"  is  the  first  vessel 
of  its  kind  built  by  Yarrows,  Limited,  at  Esquimalt, 
B.  C,  and  which  is  now  operating  on  the  rivers  in 
India.  This  vessel  is  132  ft.  long,  31  ft.  beam,  with  a 
loaded  draft  of  3  ft.  3  in.,  draft  light  18  in.,  the  speed 
of  the  vessel  being  ten  miles  per  hour.  The  trial  trips 
of  the  "Sarak,"  which  were  run  in  India,  have  proved 
the  vessel  to  be  a  very  great  success.  Yarrows,  Lim- 
ited, have  built  and  shipped  two  more  of  these  vessels 
to  India,  and  have  another  one  under  construction; 
they  are  also  starting  to  lay  down  another  stern- 
wheeler 165  ft.  X  35  ft.  beam,  also  for  service  in  India. 

The  parent  firm.  Yarrow  &  Company,  of  Gla.s- 
govv,  have  built  twenty-eight  light  draft  vessels,  which 
are  in  use  in  Mesopotamia  as  gunboats,  also  one  repair 
ship  and  one  hospital  ship.  Their  service  to  the  army 
has  been  of  very  great  value,  particularly  for  the  swift 
transport  of  staff,  troops  and  supplies. 


Imperial  Munitions  Board  type  of  wooden  vessel  launched 
at  Western  Canada  Sliipyards. 


Civic  improvement  leagues  have  rccentlv  been 
formed  in  a  number  of  cities  and  villages  in  Manitoba 
and  British  Columbia. 
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Clay   Products   Manufacturers   Meet 

Annual  Convention 

speeding  Up  Tile  Production  and  the  Use  of  Low  Grade  Fuels 
Were   Among   the   Matters   of    Interest  —  Drain    Tile    Situation 


in 


T]  1  E  sixteenth  annual  convention  of  the  Canadian 
Clay  Products  Association  opened  at  the  Prince 
George  Hotel,  Toronto,  on  Tuesday,  January 
29.  Disruption  of  the  railway  traffic  delayed 
many  of  the  members,  but  over  fifty  delegates  were 
registered  for  the  opening  session.  The  proceedings 
were  started  by  an  address  of  welcome  given  by  Mr. 
Thomas  Kennedy,  of  Swansea.  Owing  to  the  absence 
of  the  president  from  the  opening,  and  the  delayed 
arrival  of  some  of  the  delegates  slight  changes  in  the 
programme  were  made  necessary. 

The  election  of  officers  at  the  opening  session  re- 
sulted as  follows :  Past-president,  A.  F.  Greaves-Wal- 
ker, Baltimore ;  president,  Thomas  Kennedy,  Swansea  ; 
vice-presidents,  William  Burgess,  Todmorden,  Ryland 
H.  New,  Hamilton,  and  G.  .'\ngus  German,  Toronto; 
secretary-treasurer,  Gordon  C.  Keith,  Toronto. 

Councillors:  Charles  B.  Lewis,  Toronto;  John  S. 
McCannell,  Milton;  Walter  Clark,  Corunna ;  T.  H. 
Graham,  Inglewood ;  Charles  A.  Millar,  Toronto;  An- 
drew Dods,  Mimico;  J.  E.  Frid,  Hamilton;  N.  T.  Ga- 
gnon,  Montreal. 

Entertainment  committee :  C.  A.  Millar,  chairman ; 
technical  education  committee,  Millard  F.  Gibson, 
chairman. 

To  Test  Labrador  Clays 

The  convention  in  considering  a  proposal  from  Dr. 
Wilfred  Grenfell,  medical  missionary  in  Labrador,  re- 
lative to  the  desirability  of  manufacturing  brick  for 
home  building  in  that  country,  decided  to  render  all 
possible  assistance  in  testing  the  clays  of  Labrador 
with  a  view  to  the  determination  of  their  possible 
utilization  in  brick  making. 

The  establishment  of  a  national  school  of  ceramics 
was  also  foreshadowed,  and  it  was  suggested  that  a 
school  with  a  well-equipped  laboratory,  kiln  and  ma- 
chinery, should  be  established  in  connection  with  the 
Central  Technical  School,  Toronto. 

The  geological  aspects  of  the  clay  industries  were 
sketched  in  a  paper  by  Professor  N.  B.  Davis,  of 
Kingston,  on  "The  Relation  of  the  Economic  Geologist 
to  the  Clay  Industry."  Following  its  presentation,  a 
special  committee  was  named  to  ascertain  the  possi- 
bilities for  the  development  of  the  tile  products  in- 
dustry. Following  a  talk  by  Mr.  W.  G.  Worcester, 
secretary  of  the  Alberta  Clay  Products  Manufacturers' 
Association,  on  "Kiln  Konstruction  Kinks,"  a  discus- 
sion ensued  with  respect  to  brick  making  throughout 
the  Dominion.  It  was  suggested  that  many  of  the 
smaller  brick  ])lants  might  advantageously  be  equip- 
ped and  operated  for  the  manufacture  of  tile.  This 
proposal  in  relation  to  the  general  stimulation  of  Can- 
adian brick  making,  will  be  considered  by  a  special 
committee. 

Drain  Tile  Situation 

At  the  Wednesday  session,  Mr.  W.  H.  Scott,  drain- 
age demonstrator  of  the  Ontario  Agricultural  College, 
(hielph,  dealt  with  "The  Drain  Tile  Situation  in  On- 


tario," laying  stress  on  the  fact  that  in  western  and 
southern  Ontario  tile  was  used  to  a  much  greater  ex- 
tent than  in  any  other  part  of  the  province.  The  cen- 
tral and  northern  counties  of  Ontario  arc  not  using  tile 
to  the  extent  that  it  should  be.  Mr.  Scott  has  been 
assured  that  the  demand  for  tile  this  year  will  be 
much  greater  than  the  supply,  the  lack,  according 
to  the  manufacturers,  being  due  to  the  shortage  of  la- 
bor. In  some  districts  manufacturers  had  booked  or- 
ders sufificient  to  keep  their  plants  operating  at  full 
capacity  for  the  next  six  months.  .Standardization,  ac- 
cording to  Mr.  Scott,  was  one  matter  in  which  the 
Clay  Products  Association  can  materially  help  the  in- 
dustry. An  agreement  upon  standard  sizes  for  tile 
will  mean  a  saving  of  a  large  amount  of  time,  waste, 
labor  and  money,  and  at  the  same  time  will  enable 
manufacturers  to  supply  consumers  with  a  better  ar- 
ticle. The  duty  of  tile  manufacturers  is  closely 
coupled,'  according  to  Mr.  Scott,  with  the  movement 
for  greater  productivity.  He  stated,  "the  land  owners 
and  the  farmers  look  to  the  manufacturers  for  their 
supply  of  tile  and  if  they  are  unable  to  produce  all  the 
tile  required,  the  work  of  drainage  and  reclamation  of 
land  will  suffer,  and  just  so  much  as  that  suffers  there 
will  be  less  grain  and  other  agricultural  products  at 
present  when  greater  production  is  so  necessary." 

Workmen's  Compensation 

Mr.  Samuel  Price,  chairman  of  the  Workmen's 
Compensation  Board  of  Ontario,  delivered  a  paper  on, 
"The  Workings  of  the  Workmen's  Compen.sation  Act 
and  How  Assessments  are  Determined  for  the  Differ- 
ent Classes."  Following  its  presentation,  a  special 
committee  was  appointed  to  confer  with  the  board 
with  a  view  to  determining  whether  it  would  be  pos- 
sible to  work  out  a  system  of  merit  rating.  The  com- 
mittee will  also  obtain  information  as  to  the  amount 
contributed  by  the  employers  who  come  under  the 
brick  and  tlie  section  of  the  Act  and  their  percent- 
age of  payments  toward  the  maintenance  of  this  par- 
ticular branch.  It  was  felt  by  some  of  the  employers 
that  the  rating  was  too  high  and  that  they  had  to  pay 
much  more  money  correspondingly  than  under  the  in- 
surance liabilities  system. 

The  other  papers  read  at  the  session  were:  "Sewer 
Pipe  Manufacture,"  by  F.  Coleman,  Hamilton  (which 
is  reprinted  in  this  issue):  "Difficulties  in  the  Manu- 
facture of  Clay  Products."  by  L.  L.  Plant,  George- 
town ;  "Refractory  Materials  in  Canada."  by  Joseph 
Keelc,  B.Sc,  chief  engineer.  Ceramic  Dept..  Mines 
Branch,  Ottawa;  "The  Application  of  Electric  Motors 
in  the  Claymaking  Industry,"  by  Kenneth  C.  Berney. 
Canadian  Wcstingh<iuse  Co.,  Hamilton ;  "Producer 
Gas-fired  Dryers,"  by  R.  H.  McElroy,  International 
Clay  Machinery  Co.,  Dayton,  Ohio. 

A  paper  on  the  mamifacture  of  floor  and  wall  tile, 
by  James  McCabe.  ceramic  engineer  of  the  Frontcnac 
I'loor  and  Tile  Co.,  Kitii^ston,  had  to  be  ]>o--tp(incd  o\v 
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iiig  to  the  im])ossibility  of  the  author  reaching  Toronto 
in  time  for  the  convention. 

Annual  Banquet 

On  Wednesday  evening  a  banquet  was  given  at  the 
Prince  George  Hotel.  Among  the  speakers  were  Mr. 
Greaves-Walker,  1917  president  of  the  Clay  Products 
Association,  Mayor  Church,  Toronto,  Lieut.  F.  B.  Mc- 
Farran,  recently  returned  from  the  front,  Mr.  W.  G. 
Worcester,  secretary  of  the  Alberta  Clay  Prodvicts 
Manufacturers'  Association,  Mr.  Frank  McCannell, 
Rev.  A.  Logan  Geggie,  and  Miss  Margaret  Davidson. 
Miss  Davidson,  who  is  connected  with  the  Central 
Technical  School,  Toronto,  spoke  in  regard  to  "Wo- 
men's Influence  in  National  Development."  Mr. 
Greaves- Walker,  formerly  of  Toronto,  and  now  Mary- 
land manager  of  the  American  Refractories  Co.,  Balti- 
more, spoke  of  the  cordiality  existing  between  the 
United  States  and  Canada  at  this  time. 

To  Use  Low  Grade  Fuels 

At  the  Thursday  session,  proposals  directed  to- 
ward a  solution  of  the  fuel  problem  were  put  forward 
in  a  paper  by  W.  G.  Worcester,  of  Calgary,  entitled, 
"Burning  by  the  LTse  of  Forced  Draft  and  Low  Grade 
Fuel."  The  author  suggested  that  slight  constructional 
changes  involving  alterations  to  grates  and  the  use  of 
fans  and  forced  drafts,  could  be  made  in  existing  kilns, 
which  would  permit  of  the  efficient  use  of  low  grade 
fuels  for  kiln  jnirposes,  thus  releasing  the  better  grades 
for  other  industrial  and  domestic  uses.  Mr.  Worcester 
explained  how  the  lignites  of  the  West  could  be  made 
available.  In  the  discussion  which  followed,  it  was 
agreed  that  tile  manufacturers  could  practise  a  more 
efficient  use  of  fuels  by  substituting  the  lower  grades 
and  altering  their  furnace  designs  and  methods  in  order 
to  make  this  possible.  The  poorer  grades  of  bitumin- 
ous and  the  lignites  api)roaching  peat  were  quite  avail- 
able. It  was  not  possible,  however,  to  use  peat.  A 
suggestion  that  crude  oil  be  used  as  fuel  was,  after 
discussion,  considered  impracticable  at  the  present 
cost  of  oil. 

Speeding  Up  Tile  Production 

At  the  closing  session,  the  best  methods  of  speed- 
ing up  the  jiroduction  of  tile  in  Ontario  with  a  view 
to  interesting  the  farmers  as  to  the  advantages  of  tile 
drainage  were  discussed.  A  special  committee  was  ap- 
pointed to  wait  on  the  provincial  Department  of  Ag- 
riculture and  seek  the  government's  assistance.  As 
the  officials  of  the  Department  of  Agriculture  are  in 
close  touch  with  the  farmers  of  the  province,  it  was 
felt  that  the  department  might  co-operate  with  the 
clay  manufacturers  in  the  matter  of  speeding  up  pro- 
duction and  guaranteeing  the  sale  of  tile  in  counties 
where  it  has  not  been  used.  The  government  will  be 
asked  to  equalize  transportation  costs,  to  assist  in  the 
distribution  and  carry  on  an  educational  campaign  to 
ensure  a  demand  in  the  agricultural  sections  for  drain- 
age tile.  If  these  arrangements  are  satisfactorily  con- 
cluded, the  clay  products  manufacturers  will  make  an 
efifort  to  ojjerate  and  equip  with  tile  machinery  many 
of  the  brick  plants  at  present  idle  in  dififerent  parts  of 
the  province.  These  have  been  closed  down  on  ac- 
count of  the  curtailment  of  building  operations  and  if 
there  is  sufficient  call  for  tile  these  might  well  be  re- 
opened. In  that  way,  with  the  co-operation  of  the  gov- 
ernment, it  is  believed  that  the-  industry  can  be  de- 
veloped and  thus  obtain  a  large  amount  of  the  tile  busi- 
ness in  Canada  now  controlled  by  American  tile  maiui- 
facturers. 


The  discussion  disclosed  the  fact  that  many  of  the 
smaller  tile  manufacturers  in  towns  and  villages  were 
selling  tile  at  prices  that  did  not  include  the  overhead 
charges,  with  the  result  that  the  prices  were  so  low 
that  the  larger  manufacturers  made  no  effort  to  com- 
pete. Smaller  concerns  could  not  turn  out  the  amount 
of  tile  required  by  farmers  while  the  larger  manufac- 
turers hesitated  to  accept  business  at  a  loss. 

The  convention  closed  without  a  decision  as  to  the 
place  of  meeting  for  the  next  convention.  Montreal  is 
regarded  as  the  possible  location,  but  the  matter  was 
left  to  the  executive  council  to  decide. 


Manufacture  of  Sewer  Pipe 

By  F.  Coleman,  M.  B.* 

IN  offering  this  Association  some  remarks  on  the 
manufacture  of  sewer  pipe,  it  is  necessary  to  keep 
in  mind  the  fact  that  but  a  few  of  its  members 
are  directly  interested  in  this  branch  of  clay 
working.  An  attempt  will  therefore  be  made  to  state 
some  facts  that  may  be  of  interest  to  all  in  some  de- 
gree, and  be  sufficiently  worthy  of  the  consideration 
of  those  engaged  in  this  business  to  elicit  their  help- 
ful criticism. 

Raw  Material 

In  considering  this  question  the  presence  of  alum- 
ina and  silica,  the  basic  and  essential  constituents  of 
clay  substance,  is  assumed,  and  attention  is  turned  to 
the  other  contents,  which  are  more  or  less  incidental 
but  of  much  importance,  and  to  the  necessary  qualifi- 
cation of  a  suitable  material. 

We  in  Ontario  make  use  of  a  deposit,  usually  called 
medina  .shale.  The  harder  and  more  brittle  shale, 
which  is  found  rather  abundantly,  and  from  which  such 
excellent  dry  pressed  brick  is  made,  and  the  surface 
clays  used  for  the  manufacture  of  common  brick,  are 
not  suited  for  the  purpose.  In  a  general  way  the  suit- 
able material  may  be  said  to  occupy  an  intermediate 
position.  It  is  more  plastic  than  the  harder  shales  and 
differs  in  respect  to  chemical  composition,  while  at  the 
same  time  possesses  a  stronger  body  and  different 
burning  qualities  than  the  lighter  surface  clays. 

Any  material  to  be  suitable  must  possess  sufficient 
plasticity  to  permit  of  its  being  pressed  and  moulded 
into  forms.  It  must  be  of  such  a  nature  that  it  will 
pass  through  the  dryer  without  excessive  warping  or 
cracking,  and  finally,  it  must  burn  until  a  vitrified 
body  and  salt  glazed  surface  is  produced. 

Experienced  observers  may  search  for  and  find  what 
appears  to  be  the  required  material.  A  thorough  test 
is  then  to  be  made  throughout  the  entire  process,  and 
this  may  verify  or  negative  the  opinion  formed.  A 
favorable  result  of  such  a  test  is  not,  however,  sufifi- 
cient  evidence  upon  which  to  make  the  investment 
required  for  a  plant.  It  may  turn  out  that  the  sample 
(even  if  large,  which  it  should  be)  was  only  a  pocket. 

Chemical  analysis  is  still  less  dependable;  such  a 
test  may  indeed  prove  that  a  sample  is  not  suitable, 
but  by  itself  it  can  never  be  relied  upon  as  a  proof  that 
it  is  suitable. 

Lime  a  Source  of  Trouble 

Among  various  other  contents  of  the  clay,  lime 
may  be  particularly  mentioned,  as  it  proves  very 
troublesome  in  this  part  of  Ontario.  It  is  met  at 
every  turn  and  at  every  stage  of  the  process,  and  al- 

'Of  Hamilton  and  Toronto  Sewer  Pipe  Co.,  Ltd. 
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ways  spells  "trouble."  Its  presence  is  at  times  fairly 
evident  and  hence  more  easily  avoided,  but  at  other 
times  your  first  intimation  is  spoiled  ware. 

Lime  occurs  chiefly  in  one  of  two  forms:  (1)  Larger 
or  smaller  ])ieces  of  carbonate  of  lime — these  may  be 
colored  red  like  the  shale  and  may  be  quite  soft,  or 
hard  and  stony;  (2)  Carbonate  of  lime  in  a  very  finely 
divided  state  mixed  throughout  the  material ;  and  solu- 
tion of  salts  of  lime.  This  division  is  made  on  account 
of  the  different  defects  produced  rather  than  because 
of  chemical  dififerences  in  the  two  classes. 

The  lumps  may  enter  small  enough  or  be  ground 
fine  enough  to  ])ermit  ])assagc  through  the  screen 
plates  of  the  dry  pans  and  not  be  specially  or  at  all 
noticeable  in  the  ware  when  pressed  or  while  drying. 
When  the  goods  are  burned  these  i)ieces  of  carbonate 
of  lime  are  converted  into  the  oxide  or  quicklime.  Uj)- 
on  removal  from  the  kilns  and  exposure  to  rain  or 
even  to  the  moisture  of  the  atmosjjhere,  the  pieces 
of  lime  become  slacked.  The  pressure  resulting  from 
this  change  is  sufficiently  great  to  burst  the  surround- 
ing material,  and  holes  are  produced  of  varying  size 
in  which  is  seen  the  lime. 

Prevents  Glazing  Action  on  Tile 

Tn  the  second  form  in  which  lime  occurs,  the  trouble 
assumes  a  different  character.  Under  these  circum- 
stances the  lime  is  carried  by  the  water  through  the 
pores  of  the  ware  to  the  surface ;  here  evaporation 
takes  place  and  the  water  leaves  the  lime  behind  as  a 
whiteish  more  or  less  crystaline  scum  on  the  surface. 
This  scum  is  added  to  as  more  water  brings  more  lime 
to  the  surface  during  water-smoking  until  a  more  or 
less  heavy  coating  results. 

The  sulphur  fumes  from  the  coal  gas  acts  ujjon  this 
lime,  ])roducing  the  sulphate  of  lime  or  gypsum.  This 
does  not  burn  ofif  and  prevents  the  action  of  the  gases 
on  the  ware.  The  soda  of  the  salt  used  for  glazing  is 
similarly  prevented  from  acting  on  the  clay  substance. 
The  net  result  of  this  surface  condition  is  grayish  col- 
ored goods  instead  of  the  browns  or  black  re((uired, 
and  the  entire  absence  of  glaze. 

Another  effect  of  lime  to  be  mentioned  now  and 
referred  to  later  is  due  to  the  fact  that  it  is  a  powerful 
flux.  The  presence  of  any  considerable  quantity  results 
in-  vitrification  occurring  earlier  and  more  suddenly. 

To  overcome  these  effects  of  lime,  chemicals  may 
be  used  (chiefly  barium  carbonate)  and  are  in  some 
places  where  the  percentage  of  lime  is  not  too  high. 
However,  when  the  labor  and  other  costs  of  overcom- 
ing the  defects  of  raw  material  become  multiplied,  it 
becomes  a  question  whether  it  would  not  be  better  to 
secure  material  from  a  less  polluted  source. 

Effect  of  Carbon  and  Iron 

The  presence  of  carbon  in  material  otherwise  suit- 
able, is  perhaps,  in  this  locality  not  of  serious  import- 
ance. It  occurs  chiefly  in  the  form  of  larger  or  smaller 
roots,  and  some  other  vegetable  substances.  Much  of 
this  is  to  be  screened  out :  the  balance,  of  course,  has 
to  be  burned  out.  The  carbon  present  may  be  a  cause 
of  black  coring,  but  this  color  is  not  simply  charring — 
it  is  chiefly  due  to  the  fact  that  the  iron  present  has 
been  reduced  by  the  carbon  to  the  black  oxide. 

Of  course,  it  is  known  that  red  shale  contains  iron. 
This  important  constituent  is  not  only  responsible  for 
the  color  of  the  goods,  but  is  also  a  powerful  flux,  safe 
and  salutory  under  proper  conditionsi,  but  disastrous 
if  improperly  managed. 

The  iron  occurs  chiefly  in  the  form  of  ferric  oxide, 


although  some  carbonate  may  be  present,  and,  at 
times,  sulphite.  The  latter  two,  however,  sooner  or 
later,  lose  the  carbonic  acid  gas  and  sulphur  respect- 
ively, and  are  changed  into  oxide.  In  the  j)resence  of 
sufficient  oxygen,  or  under  oxidizing  conditions,  the 
red  ferric  oxide  results,  under  reducing  conditions,  in 
black  or  ferrous  oxide.  That  there  is  an  important 
difference  between  these  two  becomes  apparent  during 
burning. 

Gathering  and  Preparing  Material 

The  gathering  of  raw  material  offers  little  worthy 
of  comment.  The  usual  stripping  to  get  rid  of  surface 
loam  and  vegetable  materials  is  familiar  to  all,  as  is 
also  the  fact  that  a  particularly  strong  clay  may  be 
the  better  for  admixture  with  some  of  the  lighter  sur- 
face soils.  Where  such  mixing  is  desirable,  it  is  well 
to  take  together  the  full  de])th  of  the  bank  used. 

At  times  it  becomes  necessary  to  shift  or  even  to 
abandon  a  considerable  area  when  the  implacable  lime 
menace  is  encountered.  At  other  times  a  substantial 
bank  peters  out  to  an  unprofitable  shallowness. 

It  is  fairly  apparent  why  plants  for  the  manufac- 
ture of  sewer  pij)e  in  Ontario  arc  centrally  located 
and  not  erected  upon  the  ground  from  which  it  is  ex- 
])ected  to  secure  raw  materials.  Insufficient  quantities 
in  a  given  location  to  last  a  number  of  years  necessi- 
tates rather  freqiient  shifting.  It  then  becomes  neces- 
sary to  load  material  to  railroad  cars  and  to  unload 
from  same  at  the  plant,  and  it  then  matters  but  little 
whether  the  haul  is  one  mile  or  forty. 

The  preparation  differs  very  little  from  that  re- 
quired for  other  clay  products.  The  material  should 
be  ground  in  the  dry  state,  usually  by  dry  pans  with 
screen  bottoms.  Further  and  finer  screening  is  very 
desirable  when  possible.  The  material  is  then  con- 
veyed to  hoppers,  from  which  it  is  delivered  by  chutes 
to  the  wet  pans  for  wet  grinding  or  tem])cring.  For 
the  smaller  sizes  little  further  mixing  is  required,  but 
for  the  larger,  grog  must  be  added  to  open  the  pores  of 
the  thicker  body,  that  drying-  may  be  more  rapid  and 
more  complete.  For  moulded  ware  more  tempering 
and  more  careful  selection  of  the  material  to  be  mixed 
is   required. 

Making  the  Ware 

The  machinery  employed  has  not  changed  in  es- 
sential features  for  many  years.  There  is  the  steam 
jiress  and  the  i)laster  moulds  of  our  forefathers.  W  he- 
ther  this  fact  indicated  a  want  of  inventiveness  in  this 
industry  or  an  unusual  wisdom  on  the  part  of  the 
pioneers,  must  be  left  for  others  to  judge. 

The  dies  used  require  careful  consideration,  and 
must  be  adaj)ted  to  the  needs  of  the  individual  manu- 
facturer and  his  material.  Many  of  you  are  aware  how 
great  a  difference  a  very  slight  change  of  variation  in 
a  die  may  make.  Changes  in  raw  material  must  also 
be  met  by  necessary  die  changes.  A  die  that  will 
make  a  perfectly  satisfactory  pipe  with  some  clays 
will  not  be  at  all  suitable  for  others. 

Drying 
Drying  is  a  very  important  step  in  the  process. 
Just  here  it  may  not  be  amiss  to  suggest  that  in  con- 
sidering the  requirements  and  difficulties  of  any  part 
of  the  process  of  manufacture,  it  is  necessary  that  all 
previous  steps  be  api)reciatcd  and  their  influence  ap- 
praised. One  may  say  that  certain  defects  resulted  in 
drying.  This  may  be  true,  but  not  be  the  fault  of  the 
drying  ])rocess.  Quite  ])ossibly  that  should  be  traced 
back   to   the    raw    material,   or    its   treatment    at   anv 
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stage  before  reaching  the  dryer.  This  holds  true  for 
conditions  until  the  pipe  are  entirely  finished. 

The  floor  space  required  for  drying  is  rather  con- 
siderable for  as  a  rule  each  pipe  has  to  stand  alone. 
Means  must  be  provided  not  only  to  supply  the  re- 
quired heat  and  to  distribute  it  evenly,  but  also  to 
carry  off  the  moisture-laden  air. 

We  employ  a  steam  heated  concrete  ground  floor 
with  spaced  wooden  upper  floors,  and  a  chamber  of 
steam-heated  pipe  coils  from  which  the  warm  air  is 
distributed  to  all  parts  by  means  of  a  motor-driven  fan 
and  a  system  of  galvanized  conduits.  In  addition  there 
has  been  recently  installed  overhead  steam-heated  pipe 
coils  to  increase  the  efficiency.  Numerous  and  large 
ventilators  in  the  roof  provide  the  means  for  carry- 
ing off  the  moist  air. 

The  temperature  that  the  ware  will  stand  has  to 
be  rather  closely  gauged  at  times  and  this  may  be 
checked  by  the  use  of  recording  thermometers. 

Large  pipe  cannot  be  exposed,  with  safety,  to  tem- 
peratures that  may  cause  no  harm  to  smaller  sizes. 
Too  great  a  current  of  air,  whether  warm  or  cold,  di- 
rect upon  the  pipe,  must  always  be  avoided. 

To  dry  the  ware  as  quickly  as  possible  favors  in- 
creased output  and  economy,  but  too  much  haste  re- 
sults in  large  wastage  and  defeats  the  object  of  low 
cost. 

The  pipe  should  remain  in  the  dryer  until  bone 
dry,  which  takes  from  three  to  fourteen  days,  accord- 
ing to  the  size  of  the  pipe  and  other  conditions,  such 
as  the  weather,  etc.  If  set  in  the  kilns  in  an  under- 
dry  state,  some  of  the  troubles  resulting  should  be 
charged  to  this  fact  and  not  to  the  burner. 

Kiln  Practice 

The  kilns  are  of  the  usual  round  down  draft  variety 
in  which  the  pipe  are  set  in  circles.  Those  set  nearest 
the  bags  are  so  arranged  that  they  escape  too  direct 
action  of  the  fires.  The  usual  custom  is  to  set  several 
sizes  in  each  kiln  with  the  larger  ones  towards  the 
centre,  where  they  are  placed  in  tiers  four  high.  Nest- 
ing cannot  be  adopted  to  advantage,  to  any  consider- 
able extent,  as  the  lessened  draft  between  such  pipe  is 
likely  to  spoil  both,  but  particularly  the  inside  ones. 
In  sizes  of  16  inches  and  upwards  small  pipe  may  be 
set.  Small  pipe  are  also  bunged  in  the  spaces  between 
the  large  ones.  Traps,  elbows,  and  other  fittings  are 
placed  on  top  of  ])ipe  of  suitable  size  from  which  they 
are  separated  by  dry  rings  to  avoid  pressure  effects. 

The  kiln  floor  should  be  as  level  as  possible  and 
under  each  bottom  pipe  is  placed  a  ring  of  corres- 
ponding size.  This  helps  to  overcome  any  inequali- 
ties of  the  floor  and  permits  the  pipe  when  shrinking  to 
creep  more  readily. 

Burning 

Burning  involves  four  processes:  (a)  water-smok- 
ing, (b)  dehydration  and  oxidation,  (c)  vitrification, 
(d)  glazing. 

It  is  our  custom  to  commence  firing  immediately 
with  coal,  only  sufffcient  wood  for  kindling  jjurposes 
being  used.  '  The  coal  must  be  screened  lump,  long- 
flamed  gas  coal  of  good  quality,  and  particularly,  it 
must  have  a:  low  sulphur  content. 

The  early  or  water-smoking  period  is  accomplished 
by  firing  lightly  that  the  increase  of  heat  may  be  slow 
and  gradual. 

Although  appearing  and  feeling  dry  when  set  there 
is  much  water  in  the  ware  to  be  disposed  of.  This 
water  is  not  chemically  combined,  but  is  so  closely 
joined  to  the  clay  substance  that  considerable  heat  is 


required  for  its  removal,  and  it  is  probably  not  all 
removed  until  the  coolest  part  of  the  kiln  reaches  a 
temperature  above  400  degs.  F.  It  is  chiefly  at  this 
time  that  blistering  and  slabbing  occurs,  and  this  is 
usually  found  in  the  larger-sized  pipe  with  thicker 
bodies. 

This  water  must  find  its  way  from  the  deeper  parts 
of  the  ware  through  the  pores  to  the  surface  from 
which  it  escapes.  Much  of  it  must  first  be  converted 
into  steam  and  if  steam  is  produced  too  rapidly  or 
in  too  large  a  volume  at  any  one  time,  the  pores  can- 
not contain  it  and  internal  pressure  results,  with  sep- 
aration of  the  laminae  of  the  ware  and  swelling.  Car- 
ried a  little  further  this  pressure  will  cause  the  outer 
layers  to  separate  and  the  slabbing  mentioned  results. 
The  degree  of  this  defect  varies  from  blisters  of  dif- 
ferent sizes  to  a  condition  in  which  but  little  of  the 
pipe  remains  standing. 

To  determine  when  water-smoking  is  conjpleted, 
the  cold  rod  test  is  frequently  relied  upon,  but  this 
will  not  show  whether  the  danger  of  the  period  has 
been  avoided. 

Pyrometer  Makes  Good  Guide 

It  is  of  little  value  to  know  that  the  water  is  gone 
if  in  the  going  the  ware  has  been  spoiled.  What  is 
needed  is  a  means  of  knowing  that  the  process  is  be- 
ing safely  conducted,  and  for  this  purpose  the  writer 
is  of  the  opinion  that  the  pyrometer  is  the  best  guide. 
By  this  method  the  temperature  may  be  known  and 
regulated  both  as  to  the  top  and  the  bottom  of  the 
kiln,  and  having  ascertained  a  safe  rate  of  advance, 
the  results  will  be  constant  for  fairly  constant  start- 
ing conditions. 

The  heat  may  now  be  advanced  more  rapidly,  as 
but  little  change  occurs  in  the  ware  until  the  stages 
of  dehydration  and  oxidation  are  reached.  This  is  a 
period  during  which  water  is  again  liberated  from  the 
ware,  but  now  it  is  the  water  of  crystallization  or  that 
which  was  chemically  combined  with  the  clay  sub- 
stances. 

At  or  about  the  same  temperature  required  for  this 
result,  other  changes  in  the  chemical  arrangement  of 
the  clay  substances  also  occur.  The  carbonate  gives 
off  carbon  dioxide,  the  sulphides  liberate  sulphur  and 
the  carbon  is  burned  out. 

Having  reached  the  important  period  of  oxidation, 
care  must  be  taken  to  prevent  the  fires  from  being 
of  too  reducing  a  character.  Of  course,  as  fuel  is 
supplied  and  then  gradually  burns  we  have  alternating, 
reducing  and  oxidizing  conditions.  Up  to  a  certain 
point  or  temperature,  such  alternation  does  no  harm, 
but  as  the  stage  of  vitrification  is  approached,  oxi- 
dizing conditions  must  be  maintained. 

While  the  ware  is  still  porous  enough  to  permit  of 
free  interchange  of  gases,  the  black  coring  of  ferrous 
oxide  may  be  changed  almost  at  will,  but  when  the 
ware  begins  to  assume  a  close,  dense  character,  the 
black  that  is  present  remains  for  keeps.  -The  kiln  may 
still  be  finished  and  saved,  but  at  great  risk,  and  with 
an  inferior  product.  The  ri.sk  lies  in  the  fact  that  vitri- 
fication occurs  earlier  and  more  suddenly  in  the  pre- 
sence of  the  black  oxide  than  in  the  presence  of  the 
red  oxide.  As  stated,  the  presence  of  lime  also  tends 
to  early  and  rapid  vitrification. 

Vitrification 

As  a  result  of  increased  temperatures,  further 
changes  take  place  with  the  production  of  a  more  or 
less  glassy  condition  of  the  ware.     Dehydration  and 
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subsequent  oxidation  cause  disintegration  of  various 
ingredients  of  the  clay  substances  with  opening  up  of 
the  body  of  the  ware.  At  that  time  the  porosity  is 
increased  and  the  aI)sor])tion  high.  Vitrification  causes 
a  fusion  or  union.  The  spaces  are  gradually  iilled  and 
the  ware  shrinks.  The  substance  becomes  dense  and 
darker  in  color,  the  strength  is  greatly  increased,  and 
the  absorption  of  water  reduced. 

Such  ware  will  absorb  but  little  water  and  will 
not  permit  its  passage.  It  is  unafYected  by  corroding 
gases,  acids  or  alkalis,  and  is  for  these  reasons  a  safe 
and  sure  carrier  for  sewage,  whether  sanitary  or  in- 
dustrial. 

Salt  Glazing 

These  ((ualities  of  the  ware  are  enhanced  by  the  final 
proces.s  of  salt  glazing.  With  the  kiln  ready  for  finish- 
ing and  the  fires  all  hot,  a  shovel  full  of  salt  is  well 
scattered  over  each.  The  salt  is  split  into  chlorine 
gas,  which  ])asses  off,  and  free  sodium  which  combines 
with  the  surface  forming  the  silicate  of  soda  glass. 

The  heat  is  maintained  by  adding  to  each  fire  a 
bundle  of  wood  and  a  small  amount  of  coal.  This  is 
repeated  from  three  to  six  times,  according  to  results 
obtained,  as  shown  by  trial  pieces.  The  process  may 
have  to  be  shortened  if  the  appearance  of  the  kiln  in- 
dicates that  the  heat  cannot  be  safely  continued. 

The  burning  may  now  be  said  to  be  completed,  but 
unless  the  kiln  is  properly  managed,  much  damage 
may  yet  result.  Everyone  with  experience  has  seen 
trial  pieces  that  when  taken  out  during  the  burning 
showed  a  mirror-like  glaze  and  yet  when  the  pipe  were 
removed  from  the  kiln  the  beauty  was  gone.  The 
glaze  was  still  there,  but  not  the  gloss.  This  change 
occurred  during  the  cooling,  and  is  the  result  of  the 
action  of  the  gases  in  the  kiln  and  of  those  coming  from 
the  fire  boxes. 

Remove  Gases  from  Kiln 

The  remedy  for  this  is  to  rapidly  remove  the  gases 
from  the  kiln  and  to  prevent  the  gas  from  the  cooling 
fires  from  entering.  The  former  may  be  accomplished 
by  freely  opening  the  kiln,  completely  closing  the 
stack  opening  and  thus  producing  a  strong  back  draft. 
This  is  perfectly  safe  if  not  too  long  continued.  To 
avoid  gases  from  the  fires,  the  latter  may  be  drawn. 

Opinion  vary  as  to  the  best  methods  of  cooling 
kilns.  The  object,  of  course,  is  that  this  may  be  ac- 
complished as  quickly  as  possible  and  yet  that  air 
checking  of  the  ware  may  be  avoided.  It  has  been  ad- 
vocated that  the  kiln  openings  be  closed  and  the  hot 
air  gradually  withdrawn  through  the  flues  and  stack. 
Others  claim  that  such  a  method  favors  air  checking 
and  recommend  that  the  kiln  be  cooled  without  the 
aid  of  the  stack  draft.  Our  experience  would  suggest  the 
latter  method  as  being  the  safer  one.  As  in  other 
stages,  time-saving  must  not  unduly  risk  pipe  loss, 
and  air  checked  goods  are  of  no  value. 

We  employ  as  aids  in  the  control  of  burning,  ])yro- 
metric  system,  trial  pieces  of  ware,  pyrometric  cones, 
and  in  addition  to  these  such  skill  as  the  burner  may 
possess  from  observation  and  experience. 

A  discussion  of  methods  and  merits  of  the  pyro- 
meter would  be  out  of  place  at  this  time,  but  we  believe 
it  to  be  very  helpful,  particularly  in  the  early  stages 
of  burning. 

The  trial  pieces  are  a  necessity.  They  are  |)laced  f>n 
top  and  bottom  pipes  in  various  parts  of  the  kiln,  with- 
in reach  of  hooks.     From  these,  the  condition  of  the 


ware  from  time  to  time  may  best  be  judged,  and  es- 
pecially the  imj)6rtant  stage  of  oxidation. 

Pyrometric  cnnes  furnish  valuable  information  as 
to  the  ])eriod  of  finishing.  These,  like  the  ware,  are 
affected  both  by  the  degree  and  the  amount  of  heat 
and    fluxing  conditions. 


How  Canada's  Trade  Varies 

TWO  interesting  curves  are  reproduced  below. 
They  illustrate  the  trend  of  Canadian  exports 
and  imports  from  bSrxS  to  the  present  time  ajid 
show  the  relation  between  these.  It  will  be 
seen  from  Curve  No.  1  that  for  all  except  three  periods 
aggregating  fifteen  years  the  imports  entered  for  con- 
sumjjtion  have  exceeded  our  exports.  For  the  three 
l)eriods  referred  to,  exports  show  a  surplus  above  the 
imports — an  ideal  commercial  situation.     These  peri- 
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Curve  1. -Trend  of  exports  and  imports. 


Year 
Curve  2.— Ratio  of  exports  to  imports. 

ods  of  prosperity  are  indicated  by  the  solid  black  areas 
enclosed  by  the  curves  where  the  export  curve  is  above 
the  import  curve.  Curve  No.  2,  which  shows  the  ratio 
of  exports  to  imports,  indicates  our  trade  conditions 
in  a  slightly  different  manner.  In  this  case  the  black 
areas  where  the  curve  exceeds  the  100  per  cent,  mark 
rei)resent  the  periods  when  exports  have  exceeded  im- 
])orts.  A  remarkable  feature  that  may  be  deduced 
from  the  graphs  is  that  between  the  periods  of  ex- 
tremely prosperous  trade  conditions,  there  is  the  same 
number  of  years  in  each  case — eighteen  years,  the 
jKtints  of  maximum  excess  of  exports  over  imports 
being  1880,  189S,  and  1916. 


ihere  has  ju^l  btcn  jniblished  under  tlu  lUn..  v.  i 
i)an  and  Rural  Develo]nnent  of  Canada,"  a  report  of 
a  conference  on  urban  and  rural  development,  held  in 
Winnipeg  in  May,  1917,  under  the  auspices  of  the 
Civic  Improvement  League  of  Canada  and  the  Com- 
mission of  Conservation. 
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Methods  of  Repairing  Bituminous  Pavements 

Paper  Read  Before  Association  for  Advancement  of  Science 
Outlines   Relative   Efficiency   of  Various  Remedial  Measures 

"■; By  George  H.  Biles* 


IN  recent  years  there  has  been  marked  development 
in  the  methods  of  repairing  and  rehabilitating  bi- 
tuminous pavements.  There  are  innumerable  in- 
stances where  pavements  had  apparently  arrived 
■  at  a  stage  of  such  failure  that  their  entire  reconstruc- 
tion seemed  justifiable,  but  by  scientific,  efficient  and 
economic  methods  of  the  highway  engineer  they  have 
been  repaired,  at  a  great  saving  in  cost,  which  in  the 
encl  is  one  of  the  most  essential  factors  in  all  construc- 
tion work. 

Bituminous  Macadam  Pavements 

Bituminous  macadam  is  represented  ])rincipally  by 
the  penetration  method  type  of  pavement.  Naturally, 
in  the  analysis  of  this  subject,  the  first  thought  is  di- 
rected to  the  causes  of  the  various  forms  of  disintegra- 
tion or  failure  in  pavements  of  this  type  and,  whereas 
it  is  extremely  difficult  in  all  cases  to  arrive  at  definite 
conclusions,  observation,  experiment  and  laboratory 
analyses  of  samples  taken  from  the  pavement  furnish 
invaluable  data  from  which  fair  judgment  can  be  made. 

The  bituminous  penetration  method  road  in  its  vari- 
ous stages  of  disrepair  o»  disintegration  furnishes  a 
fertile  field  of  opportunity  for  study  and  experiment. 
The  most  common  deficiency  in  this  type  of  work  is 
found  in  the  non-uniformity  of  the  surface. 

Defects  of  This  Type 

As  an  example,  we  have  first,  a  section  of  road 
where  the  surface  is  composed  of  spots  of  excess  bi- 
tuminous material  and  bare  or  lean  areas  where  the 
binder  is  lacking  in  quantity,  which  condition  results 
in  a  short  time  in  a  ravelling  or  breaking  u])  of  the 
road  surface.  This  condition  is  usually  caused  by  im- 
proper distribution  or  by  incorporating  the  bituminous 
material  when  the  stone  is  not  thoroughly  dry. 

Second :  A  rough  surface  is  presented  where  the 
stone  is  loosened  or  ravelled,  the  binder  showing  rapid 
deterioration,  generally  causing  a  series  of  pot  holes. 
This  may  be  occasioned  by  improper  or  overheated 
bituminous  material,  unsatisfactory  aggregate  or 
faulty  sub-drainage. 

Third :  At  times  we  have  apparently  a  lifeless  sur- 
face, insofar  as  the  bitumen  is  concerned,  but  upon 
further  examination  it  is  found  to  contain  bituminous 
binder  with  considerable  life  a  slight  depth  below  the 
surface.  This  condition  is  due  in  many  cases  to  an 
insufficiency  of  bituminous   material. 

Fourth  :  A  pavement  may  present  a  wavy  and  un- 
even appearance,  and  this  is  usually  due  to  an  excess 
of  bituminous  material  or  is  caused  by  the  bitumin- 
ous material  being  too  soft  to  withstand  the  action  of 
traffic. 

Fifth :  There  arc  surfaces  which  consist  of  ridges 
of  material  which  are  the  result  of  irregular  or  im- 
proper pouring— in  most  cases,  careless  hand  pouring. 
A  surface  of  this  kind  sufTers  (|uickly  from  the  impact 
of  traffic  and  the  attack  of  the  elements  and  early 
disintegration  is  the  result. 

Sixth:  We  have  a  fairly  well  shaped,  uniform  sur- 
face becoming  porous.     This  condition  is  true  of  all 
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bituminous  highways  in  time,  as  it  represents  the  be- 
ginning of  the  deterioration  of  the  bituminous  material. 

Effective  Repair  Methods 

It  will  he  seen  that  before  repairs  are  taken  up  on 
bituminous  macadam  roads,  careful  study  and  exam- 
ination are  necessary  in  order  to  select  the  most  effect- 
ive method.  Taking  the  several  conditions  in  order 
as  hereinbefore  mentioned,  the  first  case,  if  taken  in 
time,  can  be  repaired  by  sealing  the  dry  or  lean  spots 
in  the  surface  with  a  light,  heated  application  of  bi- 
tuminous cement  of  the  binder  grade,  or  the  cold  bi- 
tuminous surface  treatment  materials  in  quantities 
ranging  from  one-tenth  of  a  gallon  to  three-tenths  of 
a  gallon  to  the  square  yard  of  surface,  covered  with 
chips  or  pea  gravel,  u.sing  between  fifteen  and  twenty 
pounds  to  the  .square  yard.  Unless  the  surface  is  worn 
badly,  repairs  of  this  character  will  even  up  the  sur- 
face to  a  true  cross-section,  giving  added  life  to  the 
])avement. 

The  second  condition  calls  for  heroic  treatment 
if  of  any  great  extent,  and  a  complete  scarifying  and 
harrowing  of  the  surface  becomes  necessary.  All  dis- 
integrated material  must  be  removed  and  sufficient 
new  stone  added  to  give  the  required  depth  before  the 
surface  can  be  repenetrated  and  sealed  as  in  the  or- 
iginal construction.  If.  however,  the  affected  portions 
are  only  occasional  and  do  not  represent  the  greater 
area,  they  may  be  cut  out,  cleaned  thoroughly  and 
filled  with  new  stone,  making  due  allowance  for  com- 
pression, then  penetrated,  etc.  If  drainage  conditions 
are  responsible  for  the  failure,  they  must  be  corrected 
before  any  .surface  repairs  are  taken  up. 

Renovating  Lifeless  Surface 
The  condition  described  in  the  third  example  may 
be  treated  in  two  ways.  The  most  economical  so  far 
as  first  cost  is  concerned  would  be  to  give  the  pavement 
a  treatment,  in  sufficient  cpiantity  to  fill  the  surface 
voids,  with  a  material  that  will  penetrate  and  enliven 
the  old  material,  followed  by  a  covering  of  good,  hard 
.stone  chips,  using  about  twenty  pounds  to  the  square 
yard.  The  alternative  would  be  to  scarify  and  harrow 
the  whole  surface,  supplying  additional  new  stone  in 
quantities  as  the  rolling  would  indicate  to  be  required 
to  give  the  proper  cross-section,  and  penetrating  the 
surface  with  a  bituminous  binder,  sealing  again  as  in 
the  original  con.struction.  In  the  latter  method,  the 
surface  must  first  be  thoroughly  cleaned  and  in  scari- 
fying and  harrowing,  the  remaining  bituminous  materi- 
al in  the  road  must  be  distributed  as  evenly  as  pos- 
sible. If  the  material  found  in  the  pavement,  however, 
does  not  possess  life,  this  method  is  a  hazard. 

Rectifying  a  Wavy  Surface 

In  the.. wavy,  corrugated  surface,  where  there  is 
found  to  be  an  excess  of  bituminous  material,  it  is  gen- 
erally more  economical  and  satisfactory  to  scarify  and 
reshape  the.  surface,  adding  new  .stone  in  order  to  take 
lU)  the  excess  bitumen,  and  again  scaling  the  .surface. 
This  same  method  should  be  followed  where  waves 
have  been   caused  by   the  bituminous  material   beins-- 
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too  soft,  only,  perhaps,  more  stone  would  be  required 
in  the  reconstruction  and  it  would  be  essential  to  in- 
corporate a  harder  bituminous  binder  than  was  used 
in  the  original  construction. 

Occasional  waves  in  the  surface  may  be  taken  out 
in  the  due  course  of  ordinary  repairs  by  cutting  ofif 
the  high  places  and  resealing,  if  the  conditions  are 
very  pronounced,  or  by  cutting  out  the  depressions  and 
replacing  with  new  material. 

A  surface  full  of  ridges  due  to  improper  pouring,  if 
not  too  pronounced,  may  I)e  evened  up  by  painting  be- 
tween the  ridges  with  bituminous  cement  and  covering 
with  stone  chips  or  gravel.  This  method  may  be  con- 
tinued from  time  to  time  until  the  surface  is  entirely 
evened  up.  This  condition  may  also  be  corrected  by 
scarifying  the  surface  with  the  object  of  obtaining  a 
more  uniform  distribution  of  the  old  bituminous  ma- 
terial and,  after  rolling  to  the  pr(j])er  shape,  by  apply- 
ing a  surface  treatment  of  a  cold  bituminous  material 
that  will  enliven  the  existing  material  and  seal  the  sur- 
face. This  treatment  is  covered  with  stone  chips  in 
the  manner  prescribed  for  regular  bituminous  surface 
treatment  work. 

Reviving  Bituminous  Material 
In  the  last  case,  we  have  a  properly  constructed  bi- 
tuminous penetration  pavement  but  the  bituminous  ma- 
terial is  starting  to  deteriorate.  This  can  be  enlivened 
or  revived  by  cleaning  the  surface  and  applying  a  seal 
coat  of  material  in  quantities,  depending  upon  the  de- 
gree of  disintegration.  Caution  should  be  exercised  to 
avoid  applying  an  excess  amount,  which  results  in  a 
slippery  condition  and  is  very  objectionable  to  horse- 
drawn  traffic.  Generally  one-tenth  to  one-sixth  of  a 
gallon  is  used  and  brushed  into  the  surface  with  hand 
brooms.  The  surface  is  then  covered  with  chips  or 
gravel  approximating  twenty  pounds  to  the  square 
yard.  In  the  use  of  certain  slow  drying  cold  bitumin- 
ous materials  it  will  be  observed  that  the  new  material 
softens  u])  the  old  bitumen  somewhat,  giving  the  ap- 
pearance at  first  of  an  excess  application,  and.  having 
a  hard  surface  underneath  the  road  becomes  quite 
slippery,  but  this  condition  obtains  for  only  a  short 
period  of  time. 

To  insure  the  best  results,  one-half  of  the  road 
.should  be  treated  at  a  time  in  order  that  the  traffic 
may  use  the  other  portion  while  the  bituminous  ma- 
terial is  setting  up.  This  method  has  become  quite 
effective  and  results  in  increased  life  to  the  pavement. 

Heated  Binders  Preferable 
In  the  repairs  of  breaks,  depressions  and  local  de- 
fects, which  may  occur  under  any  one  of  the  general 
conditions  previously  outlined,  it  is  more  satisfactory 
to  use  hot  bituminous  binders,  and  if  replacements 
are  necessary,  they  can  be  made  after  the  fashion  of 
the  original  construction.  This  work  can  be  done 
very  efficiently  in  this  manner  with  little  equipment 
and  the  average  class  of  labor.  There  are  a  number 
of  instances  where  cold  bituminous  compounds  can 
and  are  being  used  successfully  in  certain  seasons  of 
the  year  on  pavements  of  this  kind,  but  in  cold  wea- 
ther there  is  usually  difficulty  with  some  of  this  ma- 
terial, owing  to  its  composition.  As  an  example,  the 
emulsified  products  break  down  or  separate  and  their 
adhesiveness  is  destroyed  at  low  temperatures.  Ma- 
terials that  are  cut  back  with  natural  solvents  can  be 
used  later  and  give  very  good  results.  The  mixtures 
can  be  prepared  at  some  point,  not  exposed  to  the 
weather,  but  convenient  to  the  work,  hauled  to  the 


site  of  the  repairs,  and  deposited.    This  is  an  effective 
method  in  case  of  emergency. 

Bituminous  Concrete  Pavements 
The  various  mixed  bituminous  pavements,  with  the 
exception  of  sheet  asphalt,  are  included   in   the  class 
of  bituminous  concretes. 

Careful  observation  in  locations  where  there  is  con- 
siderable bituminous  paving  .shows  that  different 
streets,  in  spite  of  the  fact  that  they  have  been  con- 
structed of  the  same  material,  present  different  ap- 
pearances. Cracking  of  the  surface  is  one  of  the 
greatest,  as  well  as  one  of  the  earliest  defects  that 
may  develop  in  bituminous  ])avements.  This  may  be 
due  to  one  cause  or  a  combination  of  several  causes. 
Frequent  cases  are  noted  in  bituminous  wearing  sur- 
faces which,  although  apparently  satisfactory  mixtures 
in  all  other  respects,  contract  as  the  base  contracts  and 
crack  open  at  exactly  the  same  point  a-s  the  foundation. 
Again,  cases  are  noticed  of  otherwise  satisfactory  pave- 
ments which  crack  becau.se  of  their  failure  to  receive 
the  amount  of  traffic  necessary  to  give  the  pavement 
its  full  compression  or  to  iron  out  and  close  up  the 
surface  after  low  temperatures  have  tended  to  open  it 
up  by  stretching  the  bituminous  binder.  A  condition 
of  the  sort  last  described,  however,  may  have  been 
hastened  considerably  or  even  caused  directly  by  what 
might  be  called  improper  design  of  the  i)avement  in  the 
first  place. 

Toughness  and  Hardness  of  Mixture  Depends  on 

Traffic 
The  bituminous  surface  mixtures  expected  to  re- 
ceive heavy  traffic  should  be  tough  and  fairly  hard  in 
order  to  resist  displacement.  Those  designed  for  light 
traffic  should  be  softier  and  more  yielding,  and  this  is 
accomplished  by  using  a  softer  bitumen,  that  is,  one  of 
a  higher  penetration.  Failure  to  do  so  means  that  as 
the  pieces  of  mineral  aggregate  contract  or  shrink  in 
volume  during  cold  weather,  they  exert  a  spreading 
force  in  the  surrounding  bitumen,  which  it  cannot  with- 
stand because  of  its  lack  of  light  fluxing  oils  and  cor- 
responding ductility  or  ability  to  stretch ;  in  other 
words,  pavements  containing  hard  or  non-ductile  bi- 
tuminous material  will  have  a  greater  tendency  to  crack 
in  cold  weather.  Similar  results  and  even  general  dis- 
integration of  the  wearing  surface  may  have  been 
produced  by  too  little  bitumen  in  the  mixture,  since 
this  is  largely  a  measure  of  the  life  and  elasticity  of 
the  pavement,  and  similarly  overheated  mixtures  suf- 
fer a  hardening  and  reduction  of  bonding  power  of 
the  bitumen,  with  consequent  tendency  to  crack  and 
wear.  Aside  from  faulty  drainage,  poorly  proportioned 
mixtures  and  unsuitable  ingredients  contribute  largely 
to  the  failures  in  this  type  of  pavement. 

Slight  Surface  Disintegration 

A  bituminous  concrete  pavement  which  is  satis- 
factory in  all  other  respects  may  show  surface  indica- 
tions of  slight  disintegration.  The  material  in  all 
probability  has  been  attacked  by  the  elements  and 
evidence  of  wear  is  shown  as  the  gloss  is  gone  and  the 
discoloration  of  the  surface,  which  approaches  a  light, 
brownish  hue.  is  noticeable.  This  is  speedily  followed 
by  a  general  porous  condition  and,  if  not  promptly  at- 
tended to,  will  allow  the  surface  to  retain  moisture, 
which  will  eventually  break  the  bond  of  the  material 
and  result  in  ravelling  and  failure  of  the  pavement. 

The  wavy  condition  of  the  surface  found  in  the 
bituminous  macadam  roads  is  also  common  to  the  bi- 


February   6,   1918 


THE    CONTRACT    RECORD 


100 


tuiiiinous  concrete  types.  This  condition  is  usually 
found  on  well  travelled  streets,  especially  on  grades, 
and  is  caused  mostly  by  the  bituminous  mixture  being 
too  soft,  which  gives  it  a  tendency  to  push  under 
traffic.  A  wavy  surface  may  be  attributable  to  the 
methods  used  in  the  construction  of  the  pavement, 
for,  if  in  the  building  the  material  was  not  at  a  tem- 
jjerature  suitable  for  raking  to  a  uniformly  loose  con- 
dition, or  crept  under  the  roller  as  a  result  of  careless 
handling  or  being  rolled  while  too  hot,  an  irregular  sur- 
face would  result.  Pushing  or  waving  in  local  spots 
may  often  be  traced  to  the  laying  of  the  mixture  on  a 
dusty  or  dirty  surface. 

Wearing  Along  Edges 

The  wearing  and  deterioration  along  the  edges  of 
bituminous  pavements  where  there  is  no  header,  is 
responsible  for  one  of  the  most  troublesome  and  ex- 
pensive forms  of  repairs  to  roads  of  this  type.  The 
traffic  continually  irons  out  the  surface  along  the  edges 
and  this  spreading  or  flattening  out  produces  a  feather 
edge  along  the  sides.  The  moisture  and  foreign  ma- 
terial tracked  on  from  the  shoulders  soon  attack  the 
bituminous  material  and  result  in  the  crumbling  or 
breaking  away  of  the  surface  which  occasions  extensive 
repairs.  This  condition  is  more  pronounced  when  the 
material  in  the  shoulders  is  of  a  non-porous  nature 
or  is  poorly  drained. 

In  -the  repairs  to  the  bituminous  concrete  pave- 
ments, special  care  is  required  in  determining  the 
methods  and  materials  to  be  used.  Taking  the  sev- 
eral conditions  enumerated  in  the  foregoing  in  their 
order,  we  first  have  a  cracked  bituminous  surface,  and, 
unless  the  cracks  are  caused  by  some  serious  form  of 
disintegration  in  the  pavement,  they  can  be  repaired  by 
cleaning  them  out  thoroughly  and  pouring  them  full 
of  either  a  hot  or  cold  bituminous  material  of  the  pro- 
per grade,  and  thereafter  tamping  or  wedging  stone 
chips  into  the  crack,  thoroughly  sealing  it.  If  the 
crack  is  wide  enough  and  the  edges  have  crumbled  or 
broken  ofif,  they  should  be  cut  down  evenly  and  the 
opening  filled  and  tamped  with  a  mixture  of  one  part 
bituminous  cement  to  nine  parts  chips,  in  sufficient 
quantity  to  insure  complete  closure. 

Replacement  of  Surface 

When  the  entire  surface  is  cracked  or  broken  and 
is  uniformly  bad  and  gradually  crumbling  away  due 
to  the  disintegration  of  the  material  from  any  of  the 
several  causes  hereinbefore  mentioned,  it  becomes 
necessary  to  remove  the  old  material  and  replace  with 
a  new  surface.  If  the  condition  exists  only  in  local 
spots  this  will  develop  into  pot  holes  or  depressions 
which  can  be  repaired  by  cutting  out  the  affected  areas 
down  to  the  foundation  and  replacing  with  a  new  mix- 
ture. 

The  character  of  the  bituminous  material  to  use 
depends  entirely  upon  the  conditions  in  each  case.  Un- 
less the  repair  work  is  extensive,  it  is  not  deemed  ad- 
visable to  use  hot  bituminous  compounds  in  this  work, 
not  only  from  an  economic  standpoint,  but  from  a  point 
of  convenience  as  well.  Small  repairs  in  the  proper 
season  can  be  handled  economically  and  efficiently  with 
cold  bituminous  cement,  and  if  the  proper  mixture  is 
used  in  the  regular  working  season  excellent  results 
can  be  obtained. 

Cold  Weather  Repairs 

It  is  conceded  that  hot  bituminous  repairs  are  not 
generally  satisfactory  when  made  at  low  temperatures, 


but  in  some  i)laces  the  avoidance  of  this  practice  has 
been  carried  almost  to  a  fault.  As  an  example,  in 
some  of  the  larger  municipalities  where  defects  have 
developed  in  the  surface  during  the  winter  months,  the 
affected  portions  have  been  removed  and  repaired  with 
brick  or  stone  block.  This  method  is  not  only  objec- 
tionable on  account  of  the  annoyance  to  traffic,  but, 
when  the  regular  season  for  repairs  arrives,  it  is  usu- 
ally found  that  additional  work  is  required,  occasioned 
through  the  inequality  of  the  surface.  It  has  been 
stated  by  some  of  the  advocates  of  this  method  that  it 
is  an  assurance  that  the  affected  portions  will  not  be 
overlooked  when  the  repair  work  is  taken  up  in  the 
spring.  It  has  been  demonstrated,  however,  that 
where  conditions  are  so  acute  that  this  method  is  war- 
ranted, there  is  justification  for  making  special  arrange- 
ments for  preparing  and  placing  a  suitable  bituminous 
mixture  which  will  be  more  satisfactory  in  the  interim 
and,  whereas,  probably  not  a  complete  success,  will 
oflfer  as  good,  if  not  better,  opportunities  to  correct 
later  than  the  first  method,  which  seems  only  to  be 
justified  when  repairing  cuts  made  in  the  pavements  by 
public  service  corporations  in  the  winter  season. 

Light  Application  Will  Revive  Surface 

When  the  surface  of  a  bituminous  concrete  pave- 
ment begins  to  show  that  the  bituminous  material  is 
disintegrating  and  the  surface  has  a  dry,  porous  ap- 
pearance, similar  to  the  appearance  of  the  bituminous 
macadam  pavement  previously  described,  the  surface 
can  be  revived  by  a  light  bituminous  surface  applica- 
tion the  same  as  in  the  former  case. 

The  wavy,  irregular  surface  on  bituminous  concrete 
pavements  is  one  of  the  most  unsatisfactory  condi- 
tions pertaining  to  the  bituminous  type  of  pavement. 
It  is  a  defect  that  in  most  cases  is  proof  positive  of 
the  inability  of  the  pavement  to  meet  the  traffic  re- 
quirements, except  when  the  fault  may  have  resulted 
from  the  methods  used  in  the  construction  rather  than 
the  materials.  If  the  materials  have  been  found  un- 
satisfactory and  the  irregularity  of  the  surface  is  in- 
creasing .steadily,  reconstruction  will  eventually  be 
necessary. 

If  the  surface  is  only  affected  in  local  spots  due  to 
any  of  the  other  causes  enumerated,  this  area  may  be 
removed  and  replaced  with  a  new  mixture  which  has 
been  properly  selected  and  strict  attention  should  be 
given  to  the  requirements  of  the  mixture  in  order  that 
a  repetition  of  the  original  deficiencies  cannot  obtain. 

When  the  proper  material  has  been  used  in  the 
original  construction  and  the  surface  is  irregular 
through  careless  methods  in  spreading,  beneficial  re- 
sults can  be  obtained  from  rolling  the  surface  in  hot 
weather  with  a  tandem  power  roller  operated  by  a 
competent  man. 

Preventing  Edge  Wear 
In  the  repairs  to  the  edges  of  a  bituminous  pave- 
ment not  confined  by  headers  the  first  and  most  es- 
sential thing  to  do  is  to  correct  the  cause,  if  possible. 
If  the  drainage  of  the  shoulders  or  base  is  faulty,  this 
should  be  taken  into  consideration  first  and  ample  pro- 
vision made  therefor.  On  .shoulders  which  are  com- 
posed of  non-porous  material,  it  is  advisable  to  cut 
scuppers  or  small  surface  ditches  at  intervals  of  ap- 
proximately twenty  feet  along  the  road,  and,  in  addi- 
tion to  this,  the  material  immediately  along  the  edge  of 
the  pavement  should  be  replaced  for  a  depth  of  a  few 
inches  with  liroken  stone  or  gravel  tamped  into  place 
to  produce  a  more  stable  buttress  for  the  new  bitum- 
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iiious  material.  The  patches  should  be  made  by  re- 
moving the  afi'ected  area  and  replacing  with  new  mix- 
ture. Successful  repairs  should  neither  i)e  above  nor 
below  the  surrounding  surface  when  finally  compacted. 
Jn  municipalities  where  there  is  enough  yardage  to 
warrant  a  central  mixing  plant,  this  is  the  most  sat- 
isfactory method  of  handling  bituminous  rej^airs.  With 
every  facility  at  hand  to  compound  the  mixture  pro- 
perly, more  uniformity  is  assured  and  much  of  the 
])ersoiial  equation  resulting  from  separate  organiza- 
tions is  eliminated.  There  are  localities  where  pos- 
sil)ly  small  portable  mixiiig  plants  would  meet  the  re- 
quirements and  give  satisfactory  results.  However, 
under  ordinary  conditions,  the  problem  is  generally 
a  small  town  with  probably  several  short  streets  or 
some  other  unit,  such  as  a  county  or  state,  with  con- 
tinuous stretches  of  miles  of  interurban  bituminous 
pavements  or  highways.     In  either  case,  it  means  one 


or  a  lunnber  of  outfits  pe;-forming  the  repair  work, 
which  conditions  give  strength  to  the  demand  for 
sim|)le  and  efticient  methods.  With  trained  men,  good 
hot  bituminous  mixtures  have  been  prepared  by  hand, 
but  considering  the  chances  taken  in  over-heating  the 
material,  the  careless  proportioning  and  mixing  and 
the  extra  expense  in  connection  with  the  handling  of 
the  ecjuipment,  etc.,  it  does  not  justify  this  method. 
The  cold  bituminous  mixture  with  the  jiroper  material 
is  the  most  economical  and  fool-proof  method  for  or- 
dinary repairs.  The  material  can  be  mixed  on  a  regu- 
lar mixing  board,  stock  prepared  for  future  use,  if 
need  be,  and  stored  at  convenient  intervals  along  the 
road,  and,  aside  from  the  small  tools,  such  as  shovels, 
rakes  and  tampers,  no  (jther  equipment  is  absolutely' 
necessary.  Repairs  have  been  made  with  cold  bitum- 
inous mixtures  on  extremely  heavy  travelled  roads  that 
are  in  excellent  condition  after  four  seasons  of  wear. 
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Practical  Hints  for  the  Contractor 


that  may  save  him  time  and  money, 
send  it  in — preferably  with  illustratio 


d  money.     If  you  know  any  labor-saving  scheme, 
.7/«c/^„/;/,«c      lyg  will  pay  for  all  accepted  articles. 


ns. 


Large  Tunnel  Backfilled  by  Compressed 
Air  by  Means  of  Pneumatic  Mixer 

A  RECENT  novel  use  to  which  a  pneumatic 
mixer  and  conveyor  was  put,  was  the  back- 
tilling  with  earth  of  the  space  on  the  outside 
of  a  reinforced  concrete  tunnel  constructed  for 
the  Montreal  Tramways  Company.  Iliis  tunnel  was 
constructed  by  the  Laurin  &  Leitch  Engineering  & 
Construction  'Co.,  Ltd.,  of  Montreal,  between  the 
Hochelaga  power  house  of  the  Montreal  Tramways 
Co.,  and  the  St.  Lawrence  River,  a  distance  of  150  feet. 
The  semi-circular  section  of  the  reinforced  concrete 
tunnel  was  formed  both  inside  and  outside,  and  this 


Chor-fi'nf  Hopper  ■ 


had  been  put  into  the  mixer,  the  air  valves  were 
turned  on  by  the  operator  and  the  material  was  mixed 
and  conveyed  to  the  point  of  deposit,  where  it  was 
discharged  with  great  force.  Lengths  of  conveyor 
pipe  were  removed  from  the  line  as  the  space  filled 
up.  This  proved  to  be  a  most  effective  way  of  back- 
filling where  ordinary  methods  would  have  been  very 
expensive.  The  material,  after  being  deposited  by  this 
process  was  well  packed  and  firm,  and  required  no 
other  tamping. 

The   accompanying    sketch    gives   an    idea   of    this 
method  of  backfilling. 


Pneumatic  mixer  deposits  backfill  without  need  of  tamping. 

neces.sarily  left  a  large  space  on  the  outside  around 
and  over  the  tunnel  which  was  required  to  be  back- 
filled and  puddled. 

The  pneumatic  mixer  was  set  up  in  the  shaft  at  one 
end  of  the  tunnel,  with  the  discharge  pipe  running  in 
over  the  'Completed  concrete.  The  mixer  was  charged 
from  the  roadway  above  by  gravity,  with  earth  and 
the  proper  amount  of  water.    When  the  proper  charge 


Sliding  Forms  Used  for   Walls   and   Roof 
of  Tunnel  After  Floor  is  Placed   First 

SLIDING  forms  were  found  to  effect  a  great  sav- 
ing in  time  and  labor  in  the  recent  construction 
of  a  concrete  tunnel  for  the  Eastman  Kodak  Com- 
pany.    The  tunnel,  connecting  the  power  house 
and  a  new  building,  is  810  feet  long,  and  will  1)e  used 
to  carry  steam  pipes  and  electric  conduits. 

The  specifications  called  for  a  footing  31  inches 
wide  under  each  wall,  a  7-inch  floor  slab  and  a  3-inch 
earth  cushion  between  the  floor  slab  and  the  top  of 
the  footings.  In  order  to  get  a  firm  base  on  which  to 
slide  the  forms,  and  also  to  avoid  mud  and  water,  it 
was  desirable  to  pour  the  floor  slabs  before  the  side 
walls.  The  footings  and  5  inches  of  the  walls  were 
therefore  concreted  first.  The  3-inch  cushion  was  then 
placed  and"  the  floor  slab  poured.  The  sliding  forms, 
shown  in  the  drawing,  and  described  in  Engineering 
News-Record,  were  then  set  in  place,  the  walls  and 
roof  slab  being  poured  together. 

The  inside  forms  were  built  in  three   16-foot  sec- 
tions and  were  set  on  a  2  x  10-incli  dressed  plank  run 
ner  well  greased  on  top.    On  this  plank  the  side  panels 
bore  direct!}'.    They  were  made  up  al)ove  ground,  and 
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consisted  of  a  dressed  4  x  4-inch  sill,  2  x  4-inch  battens 
on  2-foot  centers,  and  %-inch  sheathing-. 

The  roof  slab  was  supported  on  2  x  10-inch  joists 
on  2-foot  centers,  which  rested  on  continuous  2x6- 
inch  joist-bearers  nailed  to  the  side  forms.  Between 
each  joist  and  the  2  x  6-inch  bearer  a  4-inch  block  was 
])laced  which  could  easily  be  knocked  out,  permitting 
the  roof  panels  to  drop  4  inches.  The  joist  and  roof 
panels  were  made  8  inches  shorter  than  the  width  of 
the  tunnel,  which  permitted  the  side  forms  to  be  drawn 
in  4  inches  on  each  side,  and  gave  clearance  enough  for 
the  forms  to  be  slid  along  to  their  next  position.  The 
top  corners  were  filled  in  with  loose  boards  held  in 
place  by  %-inch  scabs,  as  shown  on  the  drawing. 
These  boards  remained  sticking  to  the  concrete  when 
the  sides  and  roof  were  collapsed. 

The  wall  forms  could  be  pulled  in  by  means  of 
two  4  X  4-inch  rangers  bolted  to  each  side.  It  was 
])lanned  to  use  carpenter's  bench  clamps  to  draw  in 
the  sides,  but  these  were  not  strong  enough.  A  rope 
loop  slipped  around  the  4  x  4's  and  twisted  with  a  bar 
was  very  eiYective.     The  collapsed  forms  were  moved 


Boards  placed  so  that  by  removing x  Scab,  the 
Jap  and  Sides  can  be  pullecT  Free. 
— r?rT  ' 


Footings  and  floor  placed  first,  partly  collapsed  forms  slid  on  greased  joints. 

forward  by  six  men  with  a  double  tackle.  Three  16- 
foot  sections,  making  48  lineal  feet  of  tunnel,  were 
placed  and  concreted  at  a  time.  The  three  sections 
could  be  collapsed,  moved  forward  and  re-erected  with- 
in two  days  by  six  carpenters. 

The  exterior  wall  forms  were  built  and  jilaced  with 
])anels  20  inches  wide,  tacked  to  2  x  4-inch  battens  2 
feet  apart,  and  wired  every  20  inches.  The  tunnel  was 
designed  by  the  h^astman  Kodak  Company  and  I)uilt 
by  the  Ferro-Concrete  Construction  Company.  The 
forms  were  designed  and  built  by  .Stacey  Campbell, 
superintendent  of  the  work,  O.  IC.  Brown,  carpenter 
foreman  and  the  writer,  form  designer  for  the  con- 
tractors. 


The  Barrett  Company  have  issued  a  circular  des- 
criptive of  the  Barrett  Si)ecification  roofs  on  the  plant 
of  the  National  Aniline  &  Chemical  Company,  Inc., 
which  is  the  biggest  concern  in  the  American  dye  in- 
dustry. The  plant  in  question  is  the  Schoellkopf 
Works  at  Bufifalo,  N.Y..  comprising  buildings  having 
more  than  twenty  acres  of  floor  space.  The  roofing 
is  of  five-ply,  Barrett  specification,  pitch  and  felt 
waterproofing  with  slag  wearing  surface,  guaranteed 
for  twenty  years. 


Montreal  Builders'  Exchange 

Brigadier-General  Loomis  Addresses  Meeting, 
Describing  War  Conditions  ard  Build- 
ing Work  in  France 

BRIGADIER  General  F.  O.  W.  Loomis,  C.M.G., 
D.S.O.,  now  on  leave  from  France,  was  enter- 
tained at  luncheon  on  January  24  by  the  Mont- 
real Builders'  Exchange,  of  which  he  is  a  mem- 
ber. Mr.  J.  P.  Anglin  presided  over  a  very  large  at- 
tendance of  members,  who  gave  General  Loomis  a  par- 
ticularly hearty  welcome.  The  Chairman,  in  alluding 
to  the  absence  of  their  guest  at  the  front,  assured  him 
that  he  had  not  missed  a  great  deal  insofar  as  the 
building  business  was  concerned.  Business  had  its 
ups  and  downs,  chiefly  downs.  Those  who  had  re- 
mained at  home  were  doing  their  best,  in  the  way  of 
giving  time  and  money,  to  help  win  the  war;  some  of 
the  firms  had  jAit  up  munitions  plants  with  great  ex- 
pedition, in  fact  i)lants  were  erected  with  greater  speed 
than  was  ever  dreamed  of  before  the  war.  The  sac- 
rifices of  the  men  at  home  were,  however,  as  nothing 
compared  with  those  of  the  men  at  the  front.  Gen- 
eral Loomis  was  one  of  those  who  had  made  a  great 
sacrifice,  in  giving  up  his  business  and  his  home.  He 
was  one  of  the  original  officers  in  Montreal  who  felt 
the  call  and  answered  it.  Their  guest  was  at  the  Battle 
of  Ypres,  leading  the  13th  Battalion — one  of  the  great 
Highland  battalions  of  the  country — and  he  was  also 
in  the  Vimy  Ridge  engagement,  where  he  had  charge 
of  four  battalions. 

Brig.  Gen.  Loomis,  in  the  course  of  his  speech, 
dealt  with  the  war  from  the  contractors'  point  of  view. 
He  referred  to  the  fact  that  the  contractors  of  the 
country  had  made  many  efforts  in  the  direction  of 
helping  the  cause  for  which  they  were  fighting.  It 
was,  he  continued,  hard  to  say  who  should  and  who 
should  not  go  overseas,  and  he  was  convinced  that 
many  officers  had  gone  who  should  have  stayed  at 
home.  The  war  involved  a  tremendous  industrial  re- 
volution, not  of  the  Empire's  seeking,  and  a  struggle 
for  which  they  were  not  prepared.  Since  coming 
back  to  Canada  he  had  heard  muth  about  the  difSculty 
of  getting  steel ;  on  the  other  side  the  difficulty  was 
to  get  out  of  its  way.  The  destruction  was  almost  un- 
believable. 

The  war  was  really  a  question  of  contracting.  What 
a  splendid  thing  it  would  be  to  get  our  contractors 
overseas?  War  was  a  tremendous  job,  for  which  con- 
tractors were  peculiarly  fitted,  as  they  were  by  nature 
fighter,s — at  least  he  was  always  fighting  when  he  was 
in  the  business.  He  had  come  across  many  contractors 
at  the  front,  officers  and  men,  some  of  whom  had 
given  up  business  to  get  across.  Many  of  these  men 
had  risen  from  the  ranks;  they  found  themselves  at 
home  in  the  work  they  had  to  do,  and  had  risen  be- 
cause of  their  ability  to  do  it.  Doing  work  under 
shell  fire  was  quite  a  different  thing  from  <loing  work 
under  architects'  fire.  Architects'  fire  was  not  so  bad 
at  first,  but  it  hurt  for  a  long  time  afterwards.  Gen. 
Loomis  spoke  of  the  facility  with  which  men  dug- 
holes  under  fire,  and  said  there  was  always  an  in- 
clination to  get  into  the  holes. 

Building  Work  in  France 
As  to  building  conditions  in  France,  there  was  a 
considerable  amount  of  work  being  done  near  the  fir- 


112 


THE    CONTRACT    RECORD 


February  G,  1018 


ing  line  in  the  industrial  centres  of  northern  France. 
The  houses  were  quickly  and  economically  built,  the 
brick  being  burned  on  the  site.  Fifty  or  sixty  houses 
were  put  up  in  a  row,  and  houses  in  whole  villages  and 
towns  were  constructed  exactly  alike.  The  houses 
were  comfortable,  with  the  ground  floor  and  entrances 
brick  paved  and  tiled.  The  u])per  floors  were  of  wood, 
very  economically  used.  The  wood  was  usually  oak 
and  ash  ;  some  of  the  roads,  too,  were  made  of  beauti- 
ful clear  oak  cut  down  by  Canadian  foresters.  It  was, 
of  course,  waste,  but  war  was  essentially  waste.  The 
speaker  concluded  by  expressing  the  belief  that  there 
was  a  determination  throughout  the  Empire  to  fight 
the  war  to  a  finish.  Canada,  he  felt  certain,  shared  in 
that  determination,  and  was  ])repared  to  make  even 
greater  sacrifices  to  that  end. 

On  the  motion  of  Col.  Strange,  seconded  by  Mr. 
W.  Rutherford  (who  has  two  .sons  at  the  front)  a  vote 
of  thanks  was  passed  to  Gen.  Loomis,  to  whom  was 
expressed  many  hopes  that  he  would  return  once  more 
.safely  to  Canada. 


Mainly  Constructional 

East  and  We»t— From  Coast  to  Coast 


About  forty  miles  of  the  location  survey  of  the  Spokane 
&  B.  C.  railroad  line  have  been  completed  along  the  Spokane 
River  since  the  work  began  last  fall. 

The  council  of  Elgin  county,  Ont.,  has  decided  to  allow 
$53,000,  or  approximately  $75  per  mile,  for  the  work  on  the 
county  good  roads  system  during  the  year  1918. 

A  3,000  ton  oil  flotation  plant  is  to  be  erected  by  the  Can- 
ada Copper  Corporation  to  handle  the  concentrates  from  its 
Copper  Mountain  properties  near  Princeton,  B.C. 

The  council  of  the  united  counties  of  Stormont,  Dundas 
and  Glengarry,  is  memorializing  the  provincial  government 
in  regard  to  the  assumption  of  the  River  Front  road  as  a 
provincial  highway. 

The  Allan  &  McKelvie  Engineering  Company,  Limited, 
has  been  incorporated  with  a  capital  of  $50,000.  headquarters 
at  Vancouver,  B.C.,  and  will  take  over  the  business  now  car- 
ried on  under  the  firm  name  of  "Allan  &  McKelvie." 

The  Toronto  board  of  control  is  unanimous  in  refusing 
the  application  of  the  railways  for  permission  to  build  tem- 
porary wooden  bridges  so  that  the  new  union  station  can  be 
used  until  such  time  as  they  are  in  a  position  to  build  the 
viaduct. 

The  Edmonton,  Dunvegan  and  B.  C.  Ry.  will  apply  to 
Legislature  at  the  next  session  for  an  Act  authorizing  an  ex- 
tension of  the  railway  to  the  boundary  line  between  the  pro- 
vinces of  Alberta  and  British  Columbia,  a  distance  of  ap- 
proximately 65  miles. 

The  number  of  permits  issued  in  the  city  of  Vancouver 
during  the  month  of  December  is  36,  and  their  estimated 
value  $56,295,  as  compared  with  29  for  the  same  month  last 
year,  valued  at  $286,365.  The  total  for  1917  is  561  permits  at 
a  value  of  $768,255,  as  against  444  valued  at  $2,412,889. 

The  utilities  commission  of  London,  Ont.,  has  shown  in 
its  statement  of  proposed  expenditures  for  1918,  a  sum  of 
$65,000  for  waterworks  extension,  and  $132,000  for  the  elec- 
trical department.  The  latter  appropriation  includes  $60,000 
for  the  construction  of  a  hydro  shop  and  $25,000  for  equip- 
ment. 

A  meeting  was  recently  called  in  Hepworth,  Ont.,  for  the 


purpose  of  endeavoring  to  have  the  county  line  from  Hep- 
worth  to  Wiarton  and  the  South  Diagonal  from  Hepworth 
to  Shallow  I^ake  included  in  the  present  draft  of  the  goo<l 
roads  system  for  the  counties  of  Grey  and  Bruce.  As  a  re- 
sult, a  committee  was  appointed  to  intervitw  the  council 
of  Grey  county  at  the  present  session. 

It  is  reported  that  the  British  .\merican  Nickel  Company 
may  possibly  abandon  their  plans  for  the  establishment  of  a 
refinery  at  Sudbury,  Ont.,  owing  to  the  impossibility  of  de- 
veloping Hydro  power  on  the  French  River  at  a  cost  of 
less  than  $46  per  h.p.  The  report  states  that  they  contemp- 
late locating  in  the  Ottawa  valley  where  there  is  at  present 
developed  a  surplus  of  power  over  local  consumption. 

A  new  firm  has  been  incorporated,  known  as  the  Engi- 
neering and  Machine  Works  of  Canada,  Limited,  which  is  to 
take  over  the  business  now  carried  on  at  St.  Catharines,  Ont., 
by  the  Jenckes  Machine  Company,  Limited.  This  new  con- 
cern has  a  capital  of  $1,000,000,  and  its  head  office  is  at  St. 
Catharines.  Ont.  Its  charter  of  incorporation  empowers  it 
to  carry  on  the  business  of  foundrymen,  machinists  and  struc- 
tural  metalworkers,     etc. 

The  great  reduction  in  building  operations  throughout 
Canada  was  pointed  out  by  President  J.  P.  .\nglin,  at  the  an- 
nual meeting  of  the  Montreal  Builders'  Exchange.  The  total 
expenditures  on  buildings  dropped  from  $185,000,000  in  1912 
to  $35,000,000  in  1917.  The  building  expenditures  in  Montreal. 
Westmount  and  Maisonneuve  dropped  from  $32,000,000  in 
1913  to  $6,000,000  last  year.  President  Anglin  expressed  the 
belief  that  the  minimum  had  been  reached. 

Reports  are  being  circulated  to  the  effect  that  gov- 
ernment assistance  may  be  extended  for  the  establishment  of 
a  large  electrical  smelting  and  steel  plate  industry  at  Van- 
couver in  order  that  that  city  may  become  a  steel  shipbuild- 
ing centre.  It  is  said  that  the  government  has  agreed  to 
join  with  the  Pacific  Steel  Company,  of  Eburne,  and  the  Aetna 
Iron  and  Steel  Company,  of  Port  Moody,  in  inviting  an  emi- 
nent outside  metallurgist  to  visit  Vancouver  and  make  a  final 
report  on  the  proposal. 

A  scheme  for  the  establishment  of  a  central  heating  sys- 
tem in  the  business  section  of  Owen  Sound,  Ont.,  is  under 
discussion.  It  is  proposed  to  utilize  the  battery  of  boilers  be- 
longing to  the  old  municipal  electric  power  station  which  was 
replaced  by  the  hydro-electric  installation  at  Eugenia  Falls. 
The  plant  is  centrally  located  and  it  is  believed  that  it  could 
supply  ample  heat  to  every  building  in  the  business  district 
and  also  that  the  saving  in  fuel  alone  in  one  year  would  more 
than  pay  the  cost  of  installing  the  system  in  this  section. 

In  order  to  permit  the  working  out  of  an  extensive  scheme 
of  waterfront  improvement  on  the  Grand  River,  at  Port 
Maitland,  Ont.,  the  T.  H.  &  B.  Ry.  is  asking  the  provincial 
government  to  approve  of  the  closing  of  several  roads  run- 
ning through  land  acquired  by  the  company  for  improvement 
along  both  sides  of  the  river.  Residents  from  two  or  three 
of  the  townships  interested,  however,  raise  objections  to  this 
action,  complaining  that  their  access  to  the  river  would  be 
cut  off.     The  government  is  investigating  the  matter. 

An  announcement  has  recently  been  made  that  the  Can- 
adian Car  &  Foundry  Company  has  closed  a  contract  for 
building  steel  ships  at  Fort  William,  Ont..  for  the  United 
States  to  the  value  of  $10,.500,000.  This  will  involve  the  em- 
ployment of  one  thousand  men.  in  addition  to  the  fifteen 
hundred  men  that  will  be  working  on  the  company's  railway 
car  contracts.  Tenders  have  been  received  for  the  construc- 
tion of  a  new  building,  220  by  200  feet,  in  which  the  boats 
will  be  built,  and  a  marine  railway  and  slip  will  also  be  built 
for  launching  the  boats  as  they  come  from  the  works.  The 
whole  of  the  material  for  the  contract  has  been  arranged  for 
with   the   United   States    Government,   and    shipbuilding   will 
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commence  in  May.  This  is  the  second  shipbuilding  plant  m 
Fort  William,  the  Great  Lakes  Dredging  Company  being  now- 
engaged  on  the  construction  of  wooden  freight  steamers. 

At  the  annual  meeting  of  the  London  Builders'  Exchange, 
officers  for  1918  were  elected  as  follows:  President,  Harry 
Hayman;  first  vice-president,  L.  A.  Ross;  second  vice-presi- 
dent, Ed.  Gerry;  treasurer,  Thos.  \.  Jones;  board  of  direc- 
tors, Messrs,  A.  C.  Nobbs,  E.  R.  Dennis,  Thos.  Beer,  Ben 
Noble,  T.  R.  Wright;  auditors,  Messrs.  Pace  and  James  Whit- 
taker.  Messrs.  Moran,  Nobbs,  Hayman,  Noble  and  Gould 
were  chosen  as  delegates  to  the  provincial  convention  which 
is  to  be  held  in  Gait  next  June. 

The  Property  Committee  of  the  Toronto  Board  of  Edu- 
cation has  included  in  its  1918  estimates  a  sum  of  $150,000 
for  the  erection  of  a  new  school  of  15  to  18  rooms  to  replace 
the  old  building  on  Rose  Avenue.  It  is  to  be  a  two-storey 
structure,  but  in  order  to  compare  the  cost  with  a  three- 
storey  building,  tenders  will  be  called  for  both  types.  The 
estimates  also  provide  for  the  erection  of  a  12-roomed  school 
on  the  Glenholme  Ave.  site  at  a  cost  of  $100,000,  and  a  $70,000 
eight-roomed  school  on  Glengrove  z\ve. 

.\n  association  known  as  the  Engineering  and  Technical 
Institute  of  British  Columbia  is  making  application  for  in- 
corporation, to  the  Legislative  .\ssembly  of  British  Columbia. 
Its  avowed  objects  are,  "to  promote  and  increase  the  know- 
ledge, skill  and  proficiency  of  its  members  in  all  things  re- 
lating to  the  architectural,  engineering,  surveying  and  tech- 
nical profession  and  to  that  end  to  establish  and  conduct  ex- 
aminations and  prescribe  such  tests  of  competency  and  moral 
character  as  may  be  thought  expedient  and  to  grant  certifi- 
cates of  membership  to  those  approved  of,  and  to  purchase 
or  otherwise  acquire' and  hold  real  and  personal  property 
for  the  purpose  of  the  institute,"  etc. 

Keen  interest  is  being  displayed  in  the  good  roads  move- 
ment in  Kent  County,  Ont.  Recently  a  meeting  of  the  coun- 
cil was  held  to  discuss  the  question,  at  which  Mr.  W.  A. 
McLean,  Deputy  Minister  of  Highways,  was  present.  Mr. 
McLean  addressed  the  council,  outlining  the  government's 
plan  for  assisting  the  counties  to  improve  their  roads,  and 
explaining  the  arrangement  with  regard  to  the  suburban  area 
highways,  toward  the  construction  of  which  the  cities  and 
towns  contribute  a  share  of  the  expenditure.  He  did  not 
urge  any  heavy  expenditures  just  at  present,  owing  to  war 
conditions,  and  also  stated  that  it  usually  takes  a  year  or  two 
to  get  the  machinery  required  by  a  good  roads  scheme  work- 
ing smoothly. 

A  reort  covering  the  various  works  carried  out  by  the 
engineering  department  of  the  district  of  North  Vancouver 
during  1917  has  been  prepared  by  Acting  District  Engineer 
Sharpe  and  was  recently  presented  to  the  ratepayers.  The 
most  important  works  were  the  rocking  of  the  Capilano  road 
for  a  distance  of  about  a  mile,  at  a  cost  approaching  $5,000, 
and  the  construction  and  macadamizing  of  the  Dollar  road  at 
a  cost  of  $10,000.  Fromme  road  in  Lynn  Valley  was  also 
macadamized  for  a  distance  of  1,459  ft.  at  a  cost  of  $1,723.  Mr. 
Sharpe  believed  this  year  would  be  one  in  which  strict  econ- 
omy would  have  to  be  practised.  With  the  exception  of  a 
possibility  of  constructing  a  water  system  for  East  Seymour 
district,  the  present  year's  programme  would  consist  mainly 
of  maintenance  work. 

It  is  reported  that  the  Dominion  Steel  Corporation  pro- 
pose to  erect  a  new  steel  mill  at  Sydney,  N.S.,  for  the  manu- 
.  facture  of  plates  for  steel  shipbuilding.  The  establishment  of 
this  industry,  which  will  entail  an  expenditure  of  several  rail- 
lion  dollars,  is  contingent  on  the  Dominion  Government'.s 
shipbuilding  policy  being  put  into  effect.  It  is  also  stated 
that  the  government  has  received  tentative  offers  from  large 
United  States  companies  desiring  to  engage  in  the  manufac- 


ture of  steel  for  Canadian  ships.  These  companies,  however, 
require  bonuses  and  concessions  before  taking  up  the  manu- 
facture of  steel  products  on  a  large  scale  in  Canada.  The 
government,  it  is  understood,  has  not  yet  decided  to  bonus 
corporations  desiring  to  engage  in  the  work,  though  it  will 
receive  propositions  and  prices  submitted  for  consideration. 
G.  R.  Marston,  road  superintendent  for  the  county  of 
Norfolk,  Ont.,  recently  submitted  an  exhaustive  report  to  the 
county  council  with  regard  to  the  good  roads  system.  This 
contained  data  showing  the  equalized  assessment  in  the  vari- 
ous townships  and  the  mileage  assumed  in  each  under  the 
county  system.'  Figures  on  the  last  three  years'  road  work 
in  the  county  were  also  given,  covering  both  statute  labor 
and  the  general  expenditure  on  roads  and  bridges,  and  the 
total  annual  expenditure  is  shown  as  $53,090.  Of  this  amount, 
the  superintendent  estimated  that  the  proportional  expendi- 
ture on  the  mileage  now  assumed  by  the  county  was  $18,021 
annually,  and  on  tliis  he  bases  his  estimate  of  the  cost  of 
maintaining  the  county  system  for  the  year  1918.  Mr.  Mar- 
ston's  report  concluded  with  remarks  regarding  the  necessary 
work  to  be  done  on  the  various  roads.  The  chief  fault  he 
dwelt  upon  was  that  the  shoulders  were  too  high  thus  keep- 
ing the  water  in  the  centre.  He  suggests  the  cutting  away 
of  said  shoulders,  and  not  scraping  them  into  the  centre  as 
heretofore. 


Personals 

Mr.  Johnston,  reeve  of  Keppel  Township,  has  been  ap- 
pointed superintendent  of  roads  for  the  County  of  Grey,  Ont.. 
under  the  good  roads  by-law  recently  adopted. 

.Announcement  has  been  made  of  the  marriage  of  Mr. 
Charles  -A.  Paquet,  general  manager  of  the  General  Car  and 
Machinery  Works,  Limited,  of  Montmagny.  with  Miss  Jeanne 
Langlais,  of  Quebec,  on  January  38th. 

Mr.  Gordon  Grant,  who  for  the  last  six  years  has  been 
chief  engineer  of  the  National  Transcontinental  Railway,  has 
been  appointed  expert  adviser  to  the  Minister  of  Railways, 
this  being  a  new  ofifice   established  by   the  government. 

Lieut.  Col.  Blair  Ripley,  Mem.  Can.  Soc.  C.  E.,  Toronto, 
has  been  awarded  the  D.S.O.  Col.  Ripley,  who  has  been 
twice  mentioned  in  despatches,  is  the  officer  commanding 
the  first  Overseas  Canadian  Railway  Construction  Battalion. 

Major  J.  Ivan  McSloy,  a  1910  graduate  of  the  Faculty 
of  Applied  Science  and  Engineering  of  the  University  of 
Toronto,  has  recently  returned  from  the  front.  He  enlisted 
during  the  early  days  of  the  war  as  a  lieutenant  in  the  Can- 
adian Feld  Artillery  and  was  attached  with  the  rank  of  cap- 
tain to  the  14th  Battery  at  the  Exhibition  Camp  in  the  winter 
of  1914-15,  later  being  made  adjutant  of  the  4th  Brigade. 
.Major  McSloy  has  been  serving  in  France  with  a  battery  of 
the  Canadian   Field  Artillery. 


Obituary 

Mr,  T.  F.  Sinclair,  of  Vancouver,  a  well-known  contractor, 
passed  away  recently  at  his  home  in  that  city.  The  New 
Westminster  waterworks  plant  is  one  undertaking  which  was 
carried  out  by  Mr.  Sinclair.  He  also  built  a  section  of  the 
C.  P.  R.  through  the  mountains  and  engaged  in  many  other 
important  undertakings. 

Mr.  Marcel  J.  P.  Beullac,  Mem.  Can.  Soc.  C.  E.,  a  mem- 
ber of  the  engineering  staff  of  the  Dominion  Bridge  Com- 
pany, Montreal,  died  suddenly  on  January  37,  aged  46.  Mr. 
Beullac  was  also  a  special  lecturer  on  structural  engineering 
at  McGill  University.  He  was  a  native  of  France,  and  when 
the  war  broke  out  offered  his  services  to  our  5iUy.  -Some 
months  ago  he  returned  to  this  country  on  leave  of  abseftce 
in   connection  with   war  work. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Mannfacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Grand'Mere  Que. 

Town  Council  contemplate  the  con- 
struction of  a  few  thousand  feet  of  con- 
crete sidewalk  in  the  sprins;.  Engineer, 
Chas.  Gelinas. 

Parry  Sound,  Ont. 

Town  Council  contemplate  the  con- 
struction of  roads.    Mayor,  H.  M.  Purvis. 

Victoria,  B.C. 

Plans  have  been  prepared  for  a  $50,- 
000  irrigation  system  from  Shelbourne 
Street  to  Saanich  for  the  Victoria  and 
Saanich  Councils.  Kngineer,  C.  D.  Rust, 
Victoria. 

CONTRACTS  AWARDED 

Winnipeg.   Man. 

Thos.  Kelly  &  Sons,  Lindsay  Bldg.. 
have  the  general  contract  for  reinforced 
concrete  pipe  line.  etc..  costing  $482,626 
for  the  Greater  Winnipeg  Water  Dis- 
trict, 501  Tribune  Bldg. 

C.  G.  Anderson,  Kenora,  has  the  con- 
tract for  gate  house  and  intake  at  Waugh 
for  the  Greater  Winnipeg  Water  Dis- 
trict, 501   Tribune  Bldg. 


Railroads,  Bridges  and  Wharves 

Alberta,  Province  of 

The  Edmonton,  Dunvegan  &  British 
Columliia  Railway,  Edmonton,  will  ap- 
ply to  the  Government  for  permission  to 
extend  tracks  05  miles  west.  Engineer, 
W.  R.  Smith,  E.  D.   &  B.  C.  Station. 

Halifax,  N.S. 

Department  of  Public  Works,  Domin- 
ion Government,  will  erect  a  freight  shed. 
Secretary,  R.   C.  Dcsrochers,  Ottawa. 

Simcoe  County,  Ont. 

County  Council  contemplate  the  erec- 
tion of  a  $:i,000  concrete  bridge  over 
Petty   River.      Engineer.   J.    Wilson. 

Smithers,  B.C. 

The  Grand  Trunk  Pacific  Railway, 
head  office,  Montj-eal,  contemplate  the 
erection  of  an  $18,000  station  this  spring. 
Local  superintendent,  A.  Kilpatrick. 
Smithers. 

CONTRACTS  AWARDED 

Alberta,  Province  of 

Mr.  Sims,  Red  Deer,  has  the  general 
contract  for  "Cluny"  bridge  for  the  De- 
partment of  Public  Works,  Parliament 
Buildings. 

Carleton  County,  Ont. 

The  Ontario  Bridge  Co.,  Ltd.,  Crown 
Office  Bldg..  Toronto,  have  the  general 
contract  for  bridge  for  the  County  Coun- 
cil. 

Chatham  Township,  Ont. 

The  Chatham  Dredging  Co.,  Chatham, 
have  the  contract  for  dredging  costing 
$8,000,    and    A.    Williston,    Wallaceburg, 


the    contract    for    bridges    costing   $1,425 
for  the  Town  Council. 

Halifax-Nord  Township,  Que. 

The  Dominion  Bridge  Co.,  Ltd.,  Do- 
minion Station,  Lachine,  have  the  steel 
contract  in  connection  with  the  erection 
of  $35,000  concrete  and  steel  bridge  for 
tlie   Municipal   Council. 

Montreal,  Que. 

The  Phoenix  Bridge  &  Iron  Works, 
Ltd.,  83  Colborne  St.,  have  been  award- 
ed the  contract  for  the  erection  of  a 
bridge  on  Godefray  River,  between  Ste. 
.'\ngele  de  Laval  and  St.  Gregoire  le 
Grand,   at   a   cost    of   $.35,000. 

St.  Henri  de  Lauzon,  Que. 

Jos.  Longchamps,  St.  Henri,  has  the 
contract  for  substructure,  abutments  and 
the  Phoenix  Bridge  &  Iron  Works,  Ltd., 
Ki  Colborne  St.,  Montreal,  the  contract 
for  superstructure  for  $13,000  concrete 
and  steel  bridge  for  the  Municipal  Coun- 
cil. 


Public  Buildings,  Churches 
and  Schools 

Belleville,  Ont. 

The  School  Board  have  secured  a  site 
on  North  Front  Street  on  which  they 
contemplate  erecting  a  school.  Secre- 
tary, W.  J,  Diamond. 

Coronation,  Alta. 

Plans  and  sjiccifications  with  the  De- 
partment of  Education  and  the  secretary- 
treasurer,  J.  F.  Bernardin,  Coronation, 
who  will  receive  tenders  until  noon,  Feb- 
ruary 18,  for  the  erection  of  a  school  for 
Federal  School  District  No.  3566. 

Crowland  Township,  Ont. 

Work  will  be  started  soon  on  police 
station  and  township  clerk's  office  cost- 
ing $7,000  for  the  Township  Council. 
Township  Clerk,  H.  L.  Pratt,  Welland. 

Halifax,   N.S. 

Tenders  received  by  the  secretary,  R.  C. 
Desrochers,  Ottawa,  until  4  p.m.,  Febru- 
ary 14,  for  the  reconstruction  of  steel 
roof  trusses  for  drill  hall  for  the  De- 
partment of  Public  Works,  Dominion 
Government.  Each  tender  must  be  ac- 
companied by  accepted  cheque  for  $1,500. 

City  Council  contemplate  the  erection 
of  a  temporary  hospital.  Chairman,  Dr. 
N.    E.    Mac  Kay. 

The  Halifax  Exhibition  Committee 
plan  to  rebuild  exhibition  buildings,  etc. 
.\ddress.  Mayor  P.  F.  Martin. 

The  Reconstruction  Committee  con- 
template the  erection  of  a  two  or  three- 
storey  administration  building.  Chair- 
man, G.  F.  Pearson. 

London,  Ont. 

Board  of  Governors  contemplate  in- 
stallation of  heating  system  in  the  West- 
ern University.  President,  Dr.  E.  E. 
Braithwaite. 

Ottawa,  Ont. 

Separate  tenders  are  being  received  !>>• 


the  architects,  J.  ,V.  Pearson  and  J.  O. 
Marchand,  Centre  Block,  until  March  18, 
for  rolled  steel  casements,  bronze  cov- 
ered frames,  etc..  for  the  Parliament 
Buildings.  Plans  and  specifications  at 
the  office  of  the  general  contractors.  P. 
Lyall  &  Sons  Construction  Co.,  Ltd., 
Parliament  Buildings. 

Toronto,  Ont. 

St.  Matthews'  Church  Congregation 
contemplate  the  erection  of  a  rectory  on 
First  Avenue.  Members  of  the  com- 
mittee, W.  F.  Summerhayes,  051  Broad- 
view Ave. 

Chief  Librarian  Locke  has  recommend- 
ed the  erection  of  an  addition  to  library 
building  on  George  Street  by  the  Public 
Library  Board,  326  College  Street. 

York  County,  Ont. 

In  his  annual  report  Mr.  R.  P.  Coul- 
son.  Inspector  of  the  Childrens'  Aid  So- 
ciety recommends  that  the  County  erect 
a   home   for   the   use   of  the   Society. 

CONTRACTS  AWARDED 
Fingal,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $16,000  school  for  the  Public  School 
Board: — General  contract.  Edgar  H.  Hor- 
ton,  82  Myrtle  St.,  St.  Thomas;  carpen- 
try. D.  L.  Shafer,  131  Curtis  Street,  St. 
Thomas:  heating,  G.  W.  Blanchard.  032 
Talbot  Street.  St.  Thomas;  roofing.  Chas. 
Riddle.  1.19  Wellington  Street. 

Grantham  Township,  Ont. 

Fred  Clattcrbuck  has  the  plastering, 
and  .Sandham  &  Roberts.  237  St.  Paul  St., 
St.  Catharines,  the  electrical  work  for 
$18,000  school  building  for  School  Sec- 
tion  No.   7. 

Quebec,  Que 

Elzcar  Picrtrand,  388  Third  .\venue. 
Limoilou.  has  the  general  contract  for 
$9,000    frame    chapel    for   the    parish     of 

Limoilcn. 

St.  Damien  de  Buckland,  Que. 

Alyre  Metivier  has  the  general  contract 
and  P.  .1.  Labrecque.  44  Fraser  Street, 
Levis,    the    plastering   contract    for   $65,- 

000  extension  to  Convent. 

Sydney,  N.S. 

Falconer  &  McDonald  Ltd..  Davidson 
Street,  Halifax,  have  the  general  contract 
for  $40,000  church  for  the  Union  Baptist 
Congregation. 

Vancouver,  B.C. 

I'aynes    &    Horie   8:iG   Howe   St.,   have 

1  lie  general  contract  for  $35,000  buildin;; 
for  the  McGill  L'inversity. 

Business  Buildings  and  Indus- 
trial Plants 

Brantford,  Ont. 

".-\le.\.     Howartl  Dalhousie    St.. 

ciintcmplates  conv^:r^u.ln  of  hotel  intr> 
three  stores  and  ten  apartments  at  a  co.'-i 
iif  $6,000,      Tenders   will   he   called   about 


f^chruary   fi,   1918 


THE    CONTRACT    RECORD 
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il 


oners 


TT-TE  make  the  well  known  Inglls 
^^  Standard  Return  Tubular  Boilers, 
in  all  sizes  and  capacities.  Inglis  boilers 
are  made  in  Canada  and  have  been  in- 
stalled in  many  of  the  largest  steam  plants 
in  Canada. 

Quotations  gladly  furnished. 


The  John  Inglis  Company,  Umited 

ENGINEERS  AND   BOILERMAKERS 
14  Strachan  Ave.         -  -         Toronto,  Canada 

Ottawa  Representative— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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TTIF.    CONTRACT    RF.CORD 


February  li,  lOlS 


Save  Engineers  for  War  Service 

Tilt  folIowiiiK  extract  from  an  address 
\>y  William  Howard  Taft,  former  -ircsi- 
dent  of  the  United  States,  to  the  Ameri- 
can Society  of  Mechanical  linRlneers, 
emphasizes  the  great  need  for  conserv- 
ing the  human  resources  in  engineering. 

You  engineers,  all.  constitute  one  of 
the  two  professions  that  are  indisiiens- 
able  to  the  country  in  carrying  on  of  the 
-.truggle  in  wliich  the  people  of  the 
United  States  are  now  about  to  devote 
themselves;  yours  and  the  medical  pro- 
fession. You  as  the  constructors  of  all 
material  and  all  the  equipment,  of  which 
so  much  is  needed  now  in  modern  war- 
fare to  make  effective  the  work  of  our 
boys  at  the  front,  and  the  medical  pro- 
fession to  furnish  as  far  as  may  be  the 
aid  in  restoring  to  the  ranks  those  whom 
the  fortunes  of  war  disable. 

We  have  a  conscription  law.  whicli  is 
justified  on  the  ground  that  it  was  a 
selective  draft.  We  know  that  under 
that  law  those  whose  services  can  be 
most  useful  to  the  country  in  the  trenches 
will  be  sent  over,  and  those  whose  ser- 
vices can  be  most  useful  to  the  country 
in  preparing  and  in  saving  men  and  ma- 
terials should  be  retained  in  those  places, 
so  that  they  might  not  be  wasted  in  the 
trenches  and  elsewhere,  in  which  others 
could  do  just  as  good  work  as  they — 
others  who  could  not  discharge  the  ser- 
vices required  of  engineers  or  physicians. 
We  should  all  profit  by  the  mistakes 
which  England  made  in  allowing  her 
doctors  and  her  medical  students  and 
her  engineers  and  engineering  students 
to  go  into  the  ranks  and  be  sacrificed. 
Because  of  this  England  has  reduced 
the  supply  o;  those  indispensable  persons 
so  that  she  is  embarrassed,  and  greatly 
embarrassed. 

Congress  and  the  Administration 
should  see  to  it  that  the  medical  stu- 
dents and  the  engineering  students 
should  be  reserved  for  the  work  for 
which  they  are  particularly  fitted;  that 
the  engineer  students  and  the  medical 
students  should  be  required  to  go  on  and 
complete  their  preparation  as  engineers 
and  physicians,  so  that  they  may  become 
engineers  and  doctors,  and  may  then 
be  gathered  into  the  service. 

Uniform  Application  of  Hot  Tar  and 
Sand  Road  Grout 

On  some  bituminous  macadam  roads 
built  by  the  Massachusetts  Highway 
Commission  the  foundation  course  of  3 
and  2^2  in.  stone  is  grouted  with  a  mix- 
ture of  hot  pitch  and  sand,  after  which 
another  course  of  smaller  stone  is  ap- 
plied and  grouted  and  receives  a  finish- 
ing coat  of  hot  pitch  and  sand,  covered 
\^ith   fine  stone  well  rolled. 

In  some  cases  the  sand  and  tar  were 
lieated  and  then  mixed  in  a  sloping  box 
mounted  on  wheels  and  discharging 
through  a  flexible  pipe  with  a  flat  nozzle 
delivering  to  the  road  surface. 

A  method  very  recently  developed  en- 
abled the  tar  and  sand  to  be  applied  with 
great  uniformity  and  in  the  proper 
amount,  so  that  all  voids  were  filled  and 
no  excess  was  used.  This  was  accom- 
plished by  spanning  tlic  roadway  with 
two  transverse  plank  bridges  supported 
on  the  edges  of  the  road  and  on  a  crown 
plank.  The  ends  of  2  in.  longitudinal 
planks  were  supported  on  the  transverse 
bridges,  making  a  movable  platform  that 
commanded   the   whole    surface.     A     flat 


nose  bucket  with  a  nozzle  about  k  in. 
wide  was  filled  with  the  hot  mixture  of 
tar  an<l  saiul,  an<l  liein.g  held  close  to  the 
edge  of  the  longitudinal  plank,  the  grout 
was  continuously  poured  over  the  sur- 
face of  the  road  as  the  man  carrying  the 
bucket  walked  uniformly  from  one  end  to 
the  other  of  the  plank  at  a  gait  just  suffi- 
cient to  enable  the  contents  of  the  bucket 
to  be  poured  out  at  f>ne  trip.  The  l>ucket 
was  then  refdled,  the  longitudinal  plank 
moved  transversely  on  the  bridge  to  the 
edge  wf  the  grouting  space,  and  another 
section  .grouted,  and  so  on  until  the  full 
width  of  the  road  was  covered  with  about 
2  gallons  )1  ;^rout  per  square  yard  of  sur- 
face. 

Protecting  Old  Stone  Masonry  with 
Cement-Gun  Mortar 

.\boul  the  first  recor<led  instance  of 
the  use  of  portland  cement  in  American 
railway  structures  was  the  covering  of 
old  stone  masonry  culverts  on  the  Erie 
Railroad  with  concrete.  The  frequent 
repointing  of  stone  is  alone  sufficient 
justification  for  covering  it  with  a  ce- 
ment mortar  slab,  in  many  cases;  but 
when  the  stone  is  of  a  character  that 
slowly  disintegrates  by  "weathering," 
there  is  only  one  ultimate  solution  of 
the  problem,  namely,  surfacing  with  ce- 
ment mortar  or  concrete.  Recently  a 
rubble  arch  bridge  near  Lancaster,  I'a.. 
was  surfaced  with  cement  mortar  ap- 
plied with  a  cement  gun.  The  bridge 
was  built  more  than  a  century  ago,  and 
had  disintegrated  badly.  Loose  mortar 
was  picked  out  of  the  joints  and  wire 
mesh  was  fastened  to  the  face  of  the  ma- 
sonry with  boat  spikes  driven  into  the 
joints.  Then  a  1:3  mortar  was  shot  on, 
covering  the  surface  to  a  thickness  of  3 
inches.  The  Dewey  Cement-Gun  Con- 
struction Co.,  of  .\llentown,  Pa.,  covered 
11,000  square  feet  in  14  days  of  work 
with  the  "gun,"  or  800  square  efet  per 
day. 


the  frame  of  the  automobile  itself,  and 
the  arrangement  has  proved  adequate 
to  the  task  of  drawing  two  yards  of  dirl. 


Deepest  American  Drill  Hole 

A  diamond-drill  hole  in  Sussex  County, 
New  Jersey,  4,930  feet  deep,  has  recently 
been  completed  by  the  contract  drilling 
forces  of  the  Sullivan  Machinery  Com- 
pany. A  2-inch  diameter  core  was  re- 
moved to  a  depth  of  1,600  feet,  beyond 
which  tools  removing  a  l)^-inch  core 
were  used  to  the  completion  of  the  hole. 
When  the  depth  of  4,"i00  feet  was  reached 
the  long  line  of  rods  required  for  drill- 
ing weighed  1.!  tons,  and  it  took  eight 
hours'  steady  work  for  hoisting  them  out. 
replacing  them,  and  resuming  drilling. 
It  is  said  that  the  hole  showed  no  devia- 
tion from  the  perpendicular.  It  reijuired 
20  months  to  comi)lcte  the  hole,  which  i> 
1,700  feet  deeper  than  the  deepest  previ 
ous  hole  of  which  there  is  any  record  in 
North  America.  Only  three  or  four  dia- 
mond-drill holes  have  been  put  down  in 
this  country,  it  is  said,  exceeding  ;i.00u 
feet  in  depth. 


Motor  Truck  on  Rails  Hauls  Concrete 
Cars 

The  ubiquitous  Ford  seems  to  relish 
abuses,  as  may  be  seen  in  the  accompany- 
ing view,  where  one  of  the  multitude  i< 
hauling  one  yard  of  concrete  on  stand- 
ard-gauge railway  construction.  No  es- 
sential modification  of  the  car  was  neces- 
sary in  this  case,  the  tires  simply  being 
removed,  and  flanges  bolted  to  the  rim. 
The  necessarv  drawbars  were  bolted  to 


Clearing   Sewer  Pipes 

Bradford,  England,  has  a  sewer  five 
miles  long,  with  a  drop  of  70  feet  in  dis- 
tance, 'i'he  grade  is  not  uniform.  As  the 
sewage  is  loaded  with  heavy,  solid  mat- 
ter, the  flow  was  not  what  is  should  have 
been.  The  city  did  not  want  to  resort  to 
pumping  because  of  the  expense.  f)ne  oi 
the  city  engineers  hit  upon  the  idea  of 
using  compressed  air  at  a  pressure  of  80 
pounds  and  discharging  it  at  regular  in- 
tervals into  the  sewer.  The  plan  was 
carried  out  with  great  success.  It  has 
been  done  for  some  time  now  without  a 
recurrence  of  the  difficulty. 


Shattering  Rock  for  Steam   Shovel 
Excavation 

In  wet  rock  a  40  to  50  per  cent,  low 
freezing  gelatine  is  recommended  and  in 
dry  rock  a  low-freezing  dynamite.  In 
tight,  hard  bottom  the  gelatine  is  best, 
because  its  great  density  enables  a  larger 
weight  of  explosive  to  be  concentrated  in 
the  bottom  of  a  hole  of  a  given  diameter. 

Occasionally  the  charges  fail  to  ex- 
plode and  time  is  lost  waiting  to  recover 
the  charges,  or  danger  is  incurred  if  this 
precaution  is  neglected.  These  troubles 
may  be  avoided  by  deeper  holes  and  by 
using  more  care  in  loading  and  testing 
the  caps.  Strong  detonators  should  al- 
ways be  used  to  get  the  maximum  effi- 
ciency fro  many  explosive. 
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The  Fuel  Saving  Mandate 

EASTERN  Canada,  acting  upon  the  order  of  the 
Fuel  Controller,  will  have  experienced,  when 
this  issue  is  off  the  press,  a  general  tie-up  of 
industry  designed  to  supplement  the  general 
movement  to  conserve  coal.  At  the  time  of  writing 
we  cannot  say  what  will  be  the  effect  of  the  order,  nor 
can  we  forecast  to  what  degree  a  saving  in  coal  has 
resulted.  Criticism  there  has  naturally  been,  but  cer- 
tain it  is  that  the  order,  drastic  though  it  may  super- 
ficially appear,  will  be  obeyed.  Reports  frotn  indus- 
tries throughout  the  district  defined  in  the  mandate 
indicate  a  cheerful  willingness  and,  indeed,  a  deter- 
mination to  uphold  the  Fuel  Controller's  wishes. 
While  there  are  people  who  give  vent,  perhaps,  to 
wild  tirades  against  the  fuel  adininistration,  such  criti- 
cism is  largely  from  those  who  know  little  of'  the  real 
situation,  or  whose  demand  for  special  consideration  is 


born  of  selfishness  in  their  desire  to  maintain  their 
normal  industrial  revenue.  In  nearly  one  hundred  per 
cent,  of  the  case.s,  industry  will  take  its  three-day 
shutdown  with  cheerful  acceptance. 

It  will  be  interesting  to  determine  to  what  extent 
a  tie-up  of  industry  and  business  will  relieve  the  coal 
scarcity  by  cutting  down  consumption,  or  give  relief  to 
the  railway  congestion  that,  principally,  we  believe,  is 
responsible  for  the  delay  in  arrival  of  coal.  Coal  will 
no  doubt  be  saved,  for  what  is  not  used  one  day  is 
available  for  the  next,  and  a  three-day  shutdown,  when 
as  complete  as  detailed  in  the  Fuel  Controller's  de- 
cree, ought  to  and  will  show  a  favorable  result. 

This  country  has  much  reason  to  be  thankful  for 
the  condition  in  which  it  finds  itself  in  regard  to  the 
coal  scarcity.  With  the  United  States,  our  source  of 
supply,  itself  deeply  in  the  throes  of  a  fuel  famine, 
Canada  may  be  particularly  grateful  for  receiving  a 
supply  at  least  as  adequate,  as  that  doled  out  to  them- 
selves. The  United  States  has  given  freely  of  its 
resources.  This  being  the  case  it  is  meet  that  Canada 
should  exercise  the  same  degree  of  control  and  should 
imdergo  the  same  deprivations.  If  a  five-day  paralysis 
of  industry  in  the  United  States  has  proved  necessary 
for  the  relief  of  an  unprecedented  situation,  to  what 
can  we  object  in  a  three-day  order  less  stringent  in  the 
nature  of  its  application  and  less  drastic  in  its  conse- 
quences? Our  Fuel  Controller,  we  have  every  reason 
to  suppose,  has  viewed  the  whole  situation  in  per- 
spective ;  he  is  able  to  collectively  size  up  the  need 
of  fuel  conservation  more  adequately  than  any  other 
individual  with  obviously  limited  knowledge ;  he  has 
had  the  benefit,  further,  of  intimate  consultation  with 
the  Fuel  Administrator  of  the  United  States  and  what 
he  decrees  may,  therefore,  be  accepted  as  in  the  best 
mutual  interests  of  all  concerned.  It  is  our  plain  duty 
to  patriotically  observe  such  mandates  as  may  from 
time  to  time  be  thought  necessary  to  relieve  an  im- 
pending coal  famine.  The  Fuel  Controller  can  be  as- 
sured of  co-operation,  then,  in  doing  his  best  to  remedy 
a  condition  that,  we  hope,  may  not  again  soon  con- 
front the  people  of  Eastern  Canada. 


I 


Canadian   Experience  with   Bituminous 
Concrete   Roads 

'N  an  article  recently  read  by  Mr.  Julius  Adler,  en- 
gineer of  tests,  Pennsylvania  State  Highway  De- 
partment,   before    the    American    Association    for 
the  Advancement  of  Science,  and  which  was  re- 
produced in  the  Contract  Record  of  January  23,  the 
following  statement,  having  reference  to  bituminous 
concrete  roadway  construction,  appears : 

"On  the  other  hand,  attempts  to  re-surface  old 
macadam  roads  with  bituminous  mixtures,  even  where 
the  mineral  aggregate  is  scientifically  graded  and  the 
bitumen  of  selected  consistency  and  quality,  have  been 
found  not  to  meet  with  unfailing  success." 

In  fairness  to  this  type  of  road  it  should  be  pointed 
out  that,  mild  as  this  statement  is,  so  far  as  Canadian 
experience  goes  it  is  not  correct  to  modify  in  any  way 
the  simple  word  "success."  As  an  example  we  may 
point  to  University  Avenue,  Toronto,  one  of  the  best 
known  and  most  talked  of  roads  on  the  Continent. 
This  has  been  down  about  five  years  and  has  not  cost, 
so  far  as  we  can  learn,  one  single  cent  for  repairs. 

.Another  example  is  the  Vancouver-Eburne  road, 
si.x  miles  in  length,  of  the  same  type  of  construction  as 
University  Avenue,  noted  above,  which  was  construct- 
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t'd  on  a  new  macadam  fcnindation,  this  tOuntlation  cer- 
tainly being  inferior  to  an  old,  consolidated  foundation, 
and  which  has  been  taking  traflic  for  the  last  seven 
\  ears  and  is  in  excellent  shai)e.  Indeed,  it  may  be  said 
that  road  engineers  in  general  deem  the  bituminous 
concrete,  on  a  proper  foundation,  the  last  word  in  road 
constructi<in. 

That  the  o])inion  expressed  by  Air.  Adlei'  is  not 
borne  out  by  authorities  on  this  side  of  the  line  is 
best  evidenced  by  the  statements  of  engineers  and 
road  superintendents  who  have  had  intimate  know- 
ledge of  this  material.  A  wider  knowledge  of  practical 
conditions  would  doubtless  have  led  him  to  modify 
his  statement. 


Quebec   Municipal    Affairs    Under 
Government   Control 

A  BILL  has  been  introduced  in  the  legislative 
assembly  of  the  province  of  Quebec,  authoriz- 
ing the  formation  of  a  department  of  Muni- 
cipal AlYairs.  This  department  shall  be  un- 
der the  direction  of  a  minister  of  municipal  affairs, 
with  de])uty  minister  and  other  officers.  This  depart- 
ment will  have  oversight  of  the  administration  and 
o])eration  of  the  laws  respecting  municipal  affairs,  and 
more  particularly  with  reference  to  bonds  sold  by  muni- 
cipalities and  their  method  of  re])ayment.  For  ex- 
ample, municipalities  and  school  corporations  will  be 
obliged  to  create  a  sinking  fund  sufficient  to  take  care 
of  the  loan  at  date  of  maturity.  This  fund  is  to  be  de- 
])osited  with  the  provincial  treasurer  and  will  draw 
interest  at  iy^  per  cent.  At  maturity  the  bonds  are 
thus  redeemed  by  the  government  instead  of  by  the 
municipality  that  contracted  the  debt.  The  term  of 
years  for  which  the  loan  is  to  run  will  also  be  deter- 
mined by  this  department  and  the  length  of  time  will 
depend  upon  the  stability  of  the  work  for  which  the 
money  is  expended.  Finally,  all  municipalities  must 
keep  ])roper  accounts  to  be  rendered  at  regidar  inter- 
vals to  the  minister  of  municipal  affairs. 


A   Scheme   for   Pensioning    Employees 

FRIENDLY  relations  between  capital  and  labor 
is  a  powerful  factor  in  the  success  of  any  enter- 
prise. And  the  advantage  is  not  by  any  means 
all  on  the  side  of  the  employer.  Any  employee 
who  has  confidence  and  confides  in  his  employer  is 
happier,  does  better  work,  and,  in  consequence,  ad- 
vances more  rapidly.    The  advantages  are  mutual. 

In  one  form  or  another  orofit  sharing  with  the 
employee  has  been  tried  out  in  various  countries.  Of 
course,  the  standard  objection  is  that  the  average  em- 
ployee is  satisfied  enough  to  accept  his  .share  of  the 
profits  in  the  fat  years,  but  is  not  willing  to  take  the 
loss  in  the  lean  years.  In  the  main,  however,  any  at- 
tempt to  take  employees  into  closer  confidence  and  re- 
lationship has  met  with  gratifying  response.  Difficult 
as  it  may  be  to  please  everyone  in  the  rank  and  file 
of  any  large  organization,  experience  shows  that  the 
vast  majority  apjireciate  an  honest  attempt  on  the 
part  of  employers  to  improve  their  working  condi- 
tions and  they  repay  the  compliment  in  greater  loyalty 
and  industry. 

In  this  connection  it  is  a  pleasure  to  note  the  an- 
noinicement  on  another  page  of  this  issue,  by  the  Con- 
solidated Rubber  Company,  of  the  inauguration  of  a 
Pension  Fund  to  take  care  of  their  faithful  employees. 
In  the  main  the  schcnie  is  as  follows: 

The  administration  of  the  Pension  Fund  shall  be 


in  the  hands  of  a  connnittee  of  not  less  than  five, 
nor  more  than  seven,  appointed  by  the  Board  of  Di- 
rectors to  serve  during  its  pleasure.  All  employees 
of  the  comi)any,  engaged  in  any  capacity  whatever, 
and  wherever  located,  are  eligible  for  ])ension.  At  the 
age  of  sixty,  or  sixty-five  for  men,  and  fifty-five  or  sixty 
for  women,  employees  have  the  option  of  retiring  on 
pension. 

The  amount  of  ])ension  is  to  be  e(|ual  to  1  per 
cent,  of  the  average  year's  wage  for  ten  years  prior 
to  retiring,  multii)lied  by  the  number  of  years  the  em- 
ployee has  been  in  the  service  of  the  company.  Thus, 
an  employee  whose  average  wage  has  been  $1,000  for 
ten  years,  and  who  has  been  in  the  service  of  the  com- 
pany for  thirty  years,  would  receive  1  per  cent,  of 
$1,000,  multii)lied  by  30,  or  $300  a  year. 

Provisions  are  made  for  permanent  illness  and 
other  contingencies  such  as  pension  being  received  by 
the  employee  from  another  source.  The  plan  is  an- 
nounced to  take  eft'ect  January  1,  1918. 


Progress  of  Safety  Propaganda 

Rin'ORTS  read  at  the  fourth  annual  meeting  of 
the  Ontario  Safety  League,  held  on  Monday, 
February  4,  in  the  coimcil  chamber  of  the 
Board  of  Trade,  Toronto,  showed  that  a  great 
deal  had  been  accomplished  during  the  ])ast  twelve 
months  along  educative  lines  in  fhe  matter  of  prevent- 
ing accidents  to  the  travelling  and  manufacturing  pub- 
lic. 

A  few  figures  from  the  distribution  of  "safety  liter- 
ature" report  are  evidence  of  the  widespread  nature  of 
this  portion  of  the  work.  Cards  sent  to  drivers  of  ve- 
hicles, 90,000;  special  cards  to  motorists,  10,000;  let- 
ters to  ])arcnts.  100,000;  electric  railway  bulletins,  11,- 
000;  large  cards  in  street  cars,  1,700;  gummed  seals 
for  the  use  of  firms  in  sending  out  correspondence, 
330,000. 

A  most  interesting  part  of  the  campaign  for  safe- 
guarding the  public  is  that  in  connection  with  the 
schools;  the  Board  of  Education  co-operating  with 
the  League  by  printing  safety  slogans  on  all  exercise 
and  other  note  books.  In  addition  the  annual  essay 
contest  on  "How  children  may  help  to  avoid  motor 
accidents,"  w'ith  $50  in  prizes,  was  conducted. 


Legislation   to    Improve    Montreal 
Government 

SIR  Lomer  Gouin,  jjrcmier  of  the  Province  of  Que- 
bec, has  submitted  to  the  Private  Bills  Committee 
of  the  Legislative  Assend)Iy.  a  ])lan  for  the  gov- 
ernment of  Montreal  whicli  will  most  likely  be 
authorized    by    the    provincial    legislature      His  pro- 
posals are  as  follows : 

That  Montreal  retain  its  twenty  wards,  to  be  re- 
presented in  the  Council  by  twenty  Aldermen ;  that  an 
Administration  Commission,  composed  of  five  mem- 
bers, be  named,  composed  of  the  City  Attorney  of 
Montreal,  the  City  Auditor  and  the  City  Treasurer, 
these  three  to  be  named  for  life,  and  two  Commission- 
ers named  by  the  Lieutenant-CiOvernor-in-Council,  for 
a  term  of  four  years.  The  decisions  of  this  Commis- 
sion could  be  rejected  only  by  a  two-thirds  or  a  three- 
civiarters  vote  of  the  Council,  ratified  by  the  Lieutenant- 
Governor-in-Council.  and  the  same  would  ap|)ly  to  the 
removal  from  office  of  any  nuMuber  of  the  C<iinmission. 
The  members  of  the  Commission  would  sit  in  the 
Council  and  have  a  vote. 
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The  Ste.  Anne  de  Bellevue  military  hospital,  the  largest  in  Quebec,  is  simply  and  inexpensively  constructed  according  to  the  standards 

of  the  Military  Hospitals  Commission. 

Military  Hospitals  Commission  Very  Active 

Seventy  Works  Under  Way  at  Present  with  No  Limit    in   Sight 
— This   Article    Describes    the   Ste.    Anne  de  Bellevue   Hospital 


TO  provide  the  proper  care  and  medical  .surveil- 
lance for  the  large  number  of  .soldiers  returned 
from  overseas,  the  Military  Hospitals  Commis- 
sion has  had  to  erect  many  new  hospitals  or 
make  considerable  structural  alterations  to  buildings 
originally  intended  for  other  purposes.  So  exten.sive 
have  these  activities  become  that  at  the  present  time 
the  commission  is,  or  rather  controls,  the  largest  build- 
ing organization  in  the  country.  Seventy  works  for  the 
Military  Hospitals  Commlission  are  under  way  at  pres- 
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The  layout  of  the  Ste.  Anne  de  Bellevue  hospital  makes  provision 
for  future  extensions.  • 

ent.  and  it  is  authoritatively  stated  that  tlie  work  of 
building  military  hospitals  in  Canada  has  by  no  means 
reached  its  limit  yet.  Within  a  period  of  eleven  months 
it  is  estimated  that  there  has  been  constructed,  either 
in  the  form  of  new  hospitals  or  as  adaptations  of  exist- 
in<r  buildings,  a  floor  area  to  the  extent  of  6.T  acres. 

n   view  of  these  widespread  building  activities,  a 


works  department  has  been  formed,  the  administration 
of  which  is  under  the  direction  of  Mr.  J.  H.  W.  Bower 
as  general  superintendent  of  works.  Captain  \V.  L. 
Simons  is  directing  and  supervising  the  planning  and  '' 
architecture  of  the  buildings.  The  erections  and  altera- 
tions of  all  hos])itals,  schools,  and  training  institutions 
to  be  used  by  the  Military  Hospitals  Commission  for 
returned  soldiers  come  under  the  direct  supervision  of 
this  department  of  the  organization.  By  undertaking 
the  work  themselves,  rather  than  by  employing  outside 
architects  and  overseers,  it  is  stated  that  a  very  con- 
siderable sum  has  been  saved. 

The  Largest  Military  Hospital  in  Quebec 

One  of  the  many  projects  being  undertaken  under 
the  direction  of  the  works  department  is  the  hospital  at 
Ste.  Anne  de  Bellevue,  l^.Q.,  the  largest  military  hospi- 
tal in  the  province.  The  following  article  is  descrip- 
tive of  the  work  in  this  institution.  There  is  nothing 
unusual  in  either  architecture  or  construction,  the  de- 
signs being  simple  and  calling  for  straightaway  meth- 
ods. Simplicity,  coupled  with  completeness  of  equip- 
ment, characterizes  the  whole  scheme.  The  standards 
laid  down  by  the  commision  for  all  its  work  have  been 
adopted  in  the  Ste.  Anne  de  Bellevue  hospital.  These 
call  for  a  simple  design  and  lend  themselves  to  rapid 
and  inexpensive  construction,  at  the  same  time  having 
ample  provision  for  the  most  up-to-date  equipment  and 
accommodation. 

The  Ste.  Anne  de  Bellevue  hospital  is  similar  in  de- 
sign to  that  at  Halifax.  It  is  interesting  to  note  that 
this  latter  institution  during  the  recent  disaster  provid- 
ed accommodation  for  1,600  persons  in  a  space  origin- 
ally intended  to  house  300.  In  the  early  stages  follow- 
ing the  disaster  6,000  meals  were  served  daily  to  refu- 
gees from  a  kitchen  which  was  designed  to  have  a  capa- 
city of  about  300  persons  per  meal.  This  fact  is  pointed 
out  as  an  outstanding  feature  in  demonstrating  the 
efficient  manner  in  which  the  kitchen  and  other  parts  of 
the  military  hospitals  are  designed  and  equipped. 

To  Be  Extended  in  the  Future 
The  first  contract,  but  not  ail,  in  connection  with 
the  erection  of  the  Ste.  Anne  de  Bellevue  ho.spital  was 
let  on  October  27'.  Contracts  for  several  other  build- 
ings to  be  constructed  on  the  site  are  pending.  The 
work  contracted  for  and  now  under  construction  com- 
prises  four    ward    l)uildings,   admiiiistralir)n    i)uildin!>. 
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o])crating'  room,  kitchen  and  dining-room.  Extensions 
arc  contemplated,  although  these  are  not  yet  con- 
tracted for.  l'"uture  plans  call  for  a  vocational  building 
f(ir  the  re-education  of  'patients,  a  recreation  building 
for  gymnastic  and  amusement  purposes,  a  nurses'  home 
for  a  complete  staff  of  nurses  and  masseuses,  an  orderly 
building  as  living  quarters  for  the  male  help,  a  building 
for  female  helj),  a  medical  officers'  residence,  and  a 
small  isolation  hospital  and  mortuary. 

The  layout  of  the  hospital  is  shown  in  the  accom- 
panying plan,  while  the  photographs  give  an  indication 
of  the  general  tyijie  of  constructiion.  The  four  ward 
buildings  are  each  2.S0  ft.  in  length,  40  ft.  wide,  and  two 
storeys  in  height.  The  administration  building  and  the 
(i])eraliiig  wing  are  each  80  ft.  .x  40  ft.  and  three  storeys 
high.  The  latter  includes  the  most  up-to-date  equip- 
ment for  operative  and  massage  treatments  and  rooms 
for  hydro-therapeutic  and  electro  hydro-therapeutic 
treatments.  The  dining-room  has  a  seating  cai)acity 
for  600  persons.  Forty  beds,  with  modern  toilet  facili- 
ties, are  contained  in  each  ward. 

Frame  Construction 

The  buildings  are  frame  construction,  on  foimda- 
tions  consisting  of  concrete  piers  as  far  as  ground-tfoor 
level.  The  walls  are  2x6  in.  studding,  .sheeted  diagon- 
ally outside  and  in  with  %  in.  boarding.  The  exterior 
is  covered  with  two-ply  waterproof  ipaper,  furring, 
wire  lath  and  stucco,  while  the  interior  is  finished  with 
asbestos  board.  Four-ply  felt  and  gravel  is  used  for  the 
roof. 

The  buildings  are  to  be  lighted  and  heated  from  a 
special  power-house,  which  will  generate  its  own  power 
for  the  elevator  and  electric   lighting    services.      The 


lighting  throughout  is  electric,  with  semi-direct  lix- 
tures.  A  concrete  tunnel  from  the  ])ovver-house  to  the 
other  buildings  will  convey  the  electric  conduits  and 
heating  pipes. 

The  water  supply  will  l)e  furnished  by  the  corpora- 
tion of  Stc.  Anne  de  I'ellevue,  the  estimated  consump- 


The  buildings  are  of  frame  constructioo. 

tion  being  50,000  gallons  ])er  day.     Fire  protec 


tion  will 
and  hy- 
pressure 


be  taken  care  of  by  standpipes  in  buildings 
drants  on  the  ground.  In  the  event  of  fire, 
will  be  augmented  by  booster  pumps. 

Messrs.  E.  G.  M.  Cape  &  Co.,  Etd.,  Montreal,  are 
the  general  contractors  for  the  building. 


Keeping  Country  Roads  Open  in  Winter  Time 

Motor  Trucks  with  Snow  Plows  Keep  225  Mile  Stretch  Clear  of  Snow 
— Three   Ton   Wooden   Rollers   Make   Passable   Road  at  $2.00   a  Mile 


BY  systematic  measures  for  the  removal  of  snow, 
many  country  roads  are  now  being  opened  dur- 
ing the  winter  season  for  motor  as  well  as  horse 
traffic.  No  very  stringent  attempts  have  hither- 
to been  made  to  keep  rural  highways,  even  though 
hard  surfaced,  available  for  more  than  purely  localized 
use.  However,  since  long  stretches  of  suburban  and 
interurban  roads  of  an  improved  type  are  becoming 
common,  there  is  a  greater  need  for  the  removal  of 
restrictions  to  winter  travel.  Obviously,  there  are 
great  difficulties  in  the  way  of  keeping  a  clear  roadway 
in  the  winter  time,  and  the  methods  to  be  used  de- 
])end,  of  course,  on  local  and  weather  conditions.  In- 
asmuch as  an  article  on  snow  cleaning  methods  is 
timely  and  of  interest  to  road  engineers,  we  present 
below  a  few  experiences  described  by  road  engineers 
of  the  United  -States.  The  methods  are  largely  applic- 
able to  rural  highways. 

Rollers  Compact  Snow 

Mr.  Charles  A.  F'rench,  city  engineer  of  Laconia, 
N.H.,  states  that  snow  rollers  have  been  used  for 
many  years  to  compact  the  snow,  more  especially  on 
outlying  roads,  but  also  on  the  city  streets.  The  meth- 
ods are  described  as  follows: 

"They  are  used  after  each  snow  storm  when  there 
is  a  depth  of  five  inches  or  more  or  when  roads  are 


drifting  badly.  When  drifting  occurs  the  roller  must 
be  accompanied  by  a  few  shovellers  who  level  the  tops 
of  the  drifts  and  "sidling"  places  so  that  the  roller 
will  leave  a  fairly  level  cross  section  and  not  leave 
chuck  holes. 

"Rolling  makes  a  solid  snow  path  about  eleven 
feet  wide  into  which  heavy  loads  of  logs  will  not  sink. 
It  gradually  builds  up  the  roads  through  cuts  and 
wherever  drifting  occurs  so  that  the  snow  blows  over 
rather  than  into  the  roads.  Turning  out  is  made  easy 
but  care  must  be  used  not  to  get  off  the  rolled  track. 
We  have  hard  snow  paths  over  drifts  six  and  eight 
feet  deep  which  are  very  satisfactory  to  tlie  farmers 
and  lumbermen. 

"When  the  roads  begin  to  "slum])"  or  grow  soft 
in  the  spring  it  is  necessary  to  "machine  out"  the  deeper 
drifts  with  road  machines  or  graders,  mounted  on  run- 
ners instead  of  wheels.  Very  little  shovelling  is  re- 
quired and  much  is  saved  where  dee])  snow  and  fairly 
steady  cold  weather  occur. 

Rollers  of  Wood 

Our  rollers  are  built  after  our  own  model  and 
weigh,  I  suppose,  from  three  to  four  tons. 

"The  rollers  consist  of  two  wooden  rolls  about  six 
and  one-half  feet  in  diameter  and  five  feet  long,  mount- 
ed on  a  hardwood   frame  of  substantial  construction 
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(4  in.  by  6  in.  oak).  The  rolls  are  built  of  oak  staves 
3  in.  X  4  in.,  assembled  around  circular  heads  and  held 
in  place  by  screws  to  the  heads,  and  a  Yi  in.  x  2  in. 
iron  hoop  shrunk  on  each  head.  The  heads  are  built 
of  2  in.  pine  plank  in  two  layers  laid  at  right  angles 
with  each  other  and  screwed  together.  The  rolls  are 
mounted  on  the  frame  by  means  of  trunnions  bolted 
to  the  heads  and  running  in  boxes  on  the  frames.  The 
pole  is  of  3  in.  x  7  in.  ash  tapered  and  bolted  to  the 
frame  at  the  front  and  back  and  running  clear  through. 
The  roller  is  surmounted  by  box  seats  resting  on  the 
frame.  It  seats  two  men,  one  at  the  front  and  one 
at  the  back,  and  two  more  can  ride  on  top  of  the  tool 
box. 

"Six  heavy  horses  are  required,  two  abreast.  Two 
are  hitched  on  the  pole  and  two  on  a  detachable  lead 
pole  and  two  leaders  on  whiffletrees  attached  to  the 
lead  pole. 

"A  roller  outfitted  as  above  will  cover  from  ten  to 
fifteen  miles  a  day,  depending  on  conditions.  The 
cost,  of  course,  depends  on  the  number  of  shovellers. 
As  an  average  basis  take  one  foot  of  snow ;  three  pairs 
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This  outfit  glvef  satisfaction  in  Iceeping  roads  clear  in  winter  time. 

of  horses  with  drivers  at  $6.00  each  and  two  extra  men 
at  $2.50  each  makes  a  daily  cost  of  $23.  If  eleven 
and  one-half  miles  are  covered  the  cost  is  $2  per  mile, 
which,  I  think,  is  about  our  average.  We  require  one 
man  to  drive  six  horses,  and  the  other  two  drivers  to 
shovel  when  necessary. 

"Rolling  is  the  most  satisfactory  method  of  break- 
ing roads  we  have  ever  tried,  and  it  gives  the  best 
.satisfaction  to  road  users." 


Plows  on  Lincoln  Highway 

Mr.  William  D.  Uhler,  chief  engineer  of  the  Pen- 
nsylvania State  Highway  Department,  describes  as 
follows  the  snow  cleaning  work  on  the  Lincoln  High- 
way. The  method  is  to  start  the  snow  plows  to  work 
as  soon  as  the  snow  reaches  a  de])th  of  a  couple  of 
inches : 

"We  are  using  two  kinds  of  plows;  one  is  a  snow 
plow  attachment  to  put  on  the  front  of  a  motor  truck, 
which  pushes  the  snow  aside,  this  plow  being  manu- 
factured by  the  Good  Roads  Machinery  Company. 
The  other  method  is  to  use  an  ordinary  four-wheeled 
road  machine  with  a  short  tongue,  hooked  on  behind 
motor  trucks,  and  plow  or  push  the  snow  to  one  side. 
Of  course,  if  there  are  any  heavy  drifts  it  may  be 
necessary  to  use  a  certain  amount  of  hand  labor,  but 
it  may  be  possible,  if  the  drifting  is  in  spots,  to  first 
break  a  road  through  the  heavy  banks  with  teams,  in 
order  to  enable  the  motor  trucks  to  get  through  with 
the  plows  and  keep  them  working,  plowing  to  a  cer- 
tain depth  each  drift  until  the  snow  is  all  removed. 
Our  costs  up  to  January  first  were  approximately  $31 
per  mile  of  road. 

Further  details  of  the  work  in  Pennsylvania  are 
given  in  the  following  article  by  Geo.  H.  Biles,  Second 
Deputy  State  Highway  Commissioner ; 

The  State  of  Pennsylvania  is  co-operating  with 
the  national  government  in  keeping  an  artery  of 
travel  across  the  state  open  and  free  from  snow 
for  the  United  States  army  transport  trains  operating 
between  the  Central  West  and  the  seaboard.  This 
route  in  our  state  extends  from  the  Ohio  state  line,  via 
Beaver  Ealls.  Pittsburg,  Greensburg,  Bedford,  McCon- 
nellsburg,  Chambersburg,  Gettysburg,  and  Littlestown 
to  the  Maryland  state  line,  a  distance  of  approximately 
225  miles. 

A  system  of  operation  for  handling  this  work  has 
been  established  by  the  maintenance  division  of  the 
state  highway  department,  which  will  be  descril)ed 
briefly  :  Through  arrangements  made  with  the  weather 
bureau  office  at  Pittsburg,  weather  forecasts  are  wired 
to  the  main  office  of  the  state  highway  department,  by 
which  conditions  can  be  anticipated  and  instructions 
issued  immediately  to  the  various  districts  to  organize 
men  and  equipment  for  action.  The  field  organization 
of  the  state  highway  department  consists  of  the  assist- 
ant engineer,  who  has  control  of  all  work  in  several 
counties,  usually  about  five  in  number,  followed  by  the 
superintendent  of  highways  of  the  county,  who  has 
charge  of  all  maintenance  work,  and  under  these  men 
come  the  gang  foremen,  patrolmen,  labor,  etc.  This 
organization  has  complete  charge  of  this  work  in  their 
respective  counties,  and  is  under  the  direction  of  the 
second  deputy  commissioner  in  charge  of  maintenance. 

Motor  Trucks  With  Snow  Plows 

Stationed  at  the  larger  towns  along  the  line  of  this 
route  are  motor  trucks  eqtiijjped  with  snow-plow  at- 
tachments, road  machines,  drags,  shovels,  etc.  The 
patrol  system  of  about  34  men  is  engaged  continuously 
in  repairing  and  patrolling  this  highway,  each  man 
looking  after  his  particular  section  ;  and  this  plan  is  a 
most  important  factor  in  reporting  emergency  condi- 
tions of  consequence  to  the  district  head  or  superin- 
tendent, who  reports  by  wire  or  phone  to  the  main 
office  direct.  The  caretaker  is  empowered  to  organize 
forces,  if  need  be,  to  take  care  of  conditions  until  the 
arrival  of  the  superintendent.  If  the  conditions  are 
unusual   the   superintendent   reports   by   phone   to  the 
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assistant  i;n,!;iiu-cr,  who  arraii.ij;es  t(j  inspect  and  handlf 
tile  work  accordinj^dy. 

The  report  made  liy  the  caretaker  is  either  l)y  wire 
or  telei^ram,  which  is  followed  by  a  postal  card  report 
form,  Kivin^--  details  and  addressed  to  the  main  office  at 
ilarrisburg.  This  information  is  charted  as  soon  as 
received,  and  the  same  practice  is  followed  upon  the 
completion  of  the  work.  If  the  drifts  are  abnormal 
and  the  road  is  not  opened  within  twenty-four  hours, 
the  office  must  be  advised  Ijy  wire,  and  in  this  vva\ 
head(|uarters  is  in  direct  touch  and  control  of  the  entire 
route  at  all  times. 

Cut  Through  Heavy  Drifts 

The  first  snowstorm  of  consequence  occurred  De- 
cember 7  and  8,  and  was  general  over  the  entire  route, 
and  for  many  mile-  drifts  cWeraged  three  to  six  feet  in 
depth.  'I'he  work  was  begun  by  breaking  a  track 
through  the  drifts  with  teams  and  drags.  This  was 
followed  by  the  road  machines,  or  trucks  with  the  plow 
attacliments  and  shovelers.  Turnouts  were  made  along 
the  line,  and  thereafter  the  road  widened  out  to  a 
width  of  between  14  and  16  feet,  depending  upon  the 
location.  The  entire  travelable  width  of  roadway  was 
finally  opened  in  order  that  traffic  would  not  track  and 
cut  through  the  road  surface  during  jieriods  of  freez- 
ing and  thawing.  The  snow  at  first  was  removed  to 
within  three  inches  of  the  road  surface,  and  what  did 
not  melt  was  afterward  removed  entirely.  Tiirough 
the  deep  cuts,  after  a  track  was  broken,  it  was  neces- 
sary to  resort  to  shoveling. 

As  soon  as  any  section  of  the  road  was  opened, 
shovelers  followed,  cutting  openings  from  the  side  to 
the  ditches  at  various  intervals  along  the  road.  When 
this  work  was  completed  the  road  was  again  turned 
over  to  the  caretaker,  or  patrolman,  to  look  after  the 
drainage  details. 

Snow  Fences  Desirable 

From  observations  taken  since  1913  it  has  been 
found  that  at  certain  locations  the  construction  of 
snow  fences  would  be  advantageous  and  economical, 
and  whereas  it  was  impossible  to  put  all  the  necessary 
fence  in  place  this  season,  some  of  it  has  been  con- 
structed, and  before  another  season  arrives  the  re- 
maining sections  will  lie  jirovided.for. 

There  were  certain  sections  along  the  line  of  the 
route  where  it  became  necessary  to  work  night  and 
day  shifts,  and  since  the  organization  was  perfected 
each  succeeding  storm  has  been  handled  with  increased 
alacrity  and  efficiency. 

In  the  beginning  the  work  was  handled  with  the 
following  organization  and  equii)ment,  which  has  been 
augmented  from  time  to  time :  7  motor  trucks  and 
l^lows,  22  road  machines,  20  drags,  105  teams,  3  trac- 
tors, and  200  men. 


"  Turning  Waste  Into  Profit  " 

"Turning  Waste  Into  Profit."  This  is  the  title  of  a 
26-page  booklet,  size  8J/2  x  10^4  '"•.  recently  issued  by 
the  I'rest-O-Lite  Company,  Inc.,  Toronto,  dealing  with 
the  iini)ortance  of  conservation  of  steel  and  iron' 
through  oxy-acetylene  welding  and  cutting.  This  book- 
let is  ])rofusely  illustrated  with  halftone  engravings 
showing  many  examples  of  Prest-O-Lite  welding  re- 
pairs, which  have  saved  money  for  manufacturers,  rail- 
roads, mines,  machine  shops,  engineering  and  industrial 
])laiits  in  almost  every  line.  We  have  been  advised  by 
the  l^rest-(^-Lite  Company  that  a  copy  of  this  booklet 
will  be  mailed  free  of  cliarge  to  anyone  interested. 


Does  Alkali  Affect  Concrete? 

Results  of  Investigations  to  Determine  to  What 
Extent  Failures  of  Concrete  Tile  and  Cul- 
verts  are    Due   to    Alkaline    Soils 


TH  E  disintegration  of  concrete  when  exposed  to 
strongly  alkaline  soils  and  waters  in  arid  re- 
gions of  the  W^est  has  been  a  subject  of  dis- 
cussion by  engineers  and  users  of  cement  for 
the  past  ten  or  fifteen  years.  There  are  many  concrete 
structures  in  these  districts  which  do  not  appear  to 
be  affected  by  the  salts,  but  there  are  some  which  show 
indications  of  being  attacked. 

There  are  many  engineers  who  believe  that  well- 
fabricated  concrete  will  not  disintegrate  when  exposed 
to  these  alkali  salts  and  that  many  cases  of  failure 
which  have  been  reported  have  not  been  caused  prim- 
arily by  the  alkali,  but  resultant  from  the  use  of  poor 
aggregate,  improper  methods  of  fabrication,  or  other 
causes  which  resulted  in  a  poor  quality  of  concrete. 

A  laboratory  investigation  was  started  in  1908  by 
the  technologic  l)ranch  of  the  United  States  Geological 
Survey  to  determine  the  effect  of  alkali  waters  on 
cements  and  concretes.  Briefly,  these  investigations 
showed  that  practically  all  cements  are  attacked  by 
alkali  waters  upon  exposure  in  the  laboratory,  and  com- 
j)lete  disintegration  can  be  oljtained  under  certain  con- 
ditions. Similar  investigations  have  been  made  by 
other  laboratories  with  similar  results. 

Alkali  Blamed  for  all  Failures 

The  United  States  Bureau  of  Standards  has  made 
a  field  survey  of  concrete  structures  exposed  to  alkali 
waters  in  several  of  the  Western  states.  There  is  a 
tendency  for  the  cement  user  to  attribute  to  alkali  all 
failures  occurring  in  these  districts,  if  any  alkali  is 
visible  in  the  surrounding  soil.  Therefore,  such  fail- 
ures as  occur  in  the  eastern  part  of  the  country,  due  to 
poor  materials  or  improper  methods  of  fabrication,  are 
often  excused  in  the  irrigated  districts  as  failures  due 
to  alkali. 

It  is  practically  impossible  to  analyze  some  of  the 
failures  which  have  occurred  and  state  definitely  the 
part  played  by  the  alkali  salts,  as  a  result  of  which  it 
was  deemed  desirable  to  make  field  tests  in  which 
concrete  of  known  composition  and  fabrication  would 
be  exposed  in  some  of  the  worst  kn(nvn  alkali  districts 
in  the  west. 

It  was  decided  that  the  investigation  should  be 
started  by  exposing  various  cement  mixtures  in  the 
form  of  draintile,  because  of  its  economic  importance. 
It  was  recognized  that  the  results  obtained  with  the 
tile  tests  would  not  predicate  the  behavior  of  mass 
concrete,  for  the  qornial  exposure  of  the  latter  is 
quite  dissimilar  from  that  of  draintile.  Therefore,  the 
investigation  was  expanded  by  the  installation  of 
generous-size  blocks  of  concrete  of  known  composition. 

The  size  of  the  blocks  and  the  conditions  under 
which  they  were  |)laced  will  make  the  results  of  the 
investigation  applicable  to  normal  concrete  construc- 
tion in  the  field  under  similar  conditions. 

The  blocks  were  placed  so  that  the  lower  ends  ex- 
tended into  the  ground  water.  This  was  done  in  order 
to  observe  the  effect  of  the  mechanical  force  exerted  bv 
frost  action   and   bv   the   crvstallization   of  the   alkali 
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salts  absorbed  by  capillarity  into  the  pores  of  the  con- 
crete above  the  ground-water  surface. 
Tile  Tests 

The  tile  were  made  under  contract  at  a  commercial 
tile  plant  and  under  the  supervision  of  a  representative 
of  the  Bureau  of  Standards.  Although  it  was  antici- 
pated that  some  of  the  tile  of  the  leaner  mixtures 
which  are  satisfactory  in  the  humid  regions  would  fail 
in  these  alkali  soils,  the  program  was  arranged  to  in- 
clude tile  made  from  the  leanest  to  the  richest  com- 
mercial mixtures. 

The  tile  were  installed  in  operating  drains  on  eight 
projects  in  what  were  thought  to  be  the  most  con- 
centrated alkali  soils  available  in  the  West  and  in  dis- 
tricts where  there  was  practically  no  alkali  for  com- 
parison. 

One  set  of  tile  of  each  type  also  was  stored  in  the 
open  exposed  to  the  atmosphere  for  reference  and  test. 
The  programme  requires  the  removal  of  at  least 
two  tile  of  each  type  at  each  project  every  year  for 
test  and  inspection.  Sufficient  tile  were  made  and  in- 
stalled to  continue  the  investigation  ten  years  or  longer 
if  necessary. 

Effect  of  Alkali  on  Mass  Concrete 

The  following  investigation  was  outlined  by  the 
advisory  committee  for  the  purpose  of  determining 
the  effect  of  alkali  salts  in  the  soil  and  ground  water 
on  concrete.  Throughout  the  West  many  concrete 
structures  are  exposed  to  strongly  alkaline  soils  and 
ground  waters,  and  in  some  localities  structures  have 
failed  or  shown  signs  of  disintegration,  referred  to  pre- 
viously. In  order  that  actual  field  conditions  might 
be  duplicated,  blocks  of  concrete  10  inches  square  and 
2^  feet  long  were  molded,  under  the  supervision  of  a 
representative  of  the  Bureau  of  Standards,  and  in- 
stalled on  projects  in  soils  where  concrete  structures 
have  apparently  been  aflfected  by  alkali.  The  blocks 
were  placed  vertically  with  about  one  foot  embedded 
in  the  ground  and  a  portion  exposed  to  the  atmos- 
])here.  One  series  of  blocks  was  molded  at  a  central 
point,  where  an  excellent  quality  of  aggregate  was 
available,  in  order  to  secure  a  uniform  and  good  quality 
of  concrete.  These  blocks,  called  "A"  specimens,  were 
shipped  to  the  various  projects.  Another  set  of  blocks 
("B"  specimens)  was  molded  at  each  jjroject  and  after 
curing  was  set  in  place,  while  a  third  set,  "C,"  was 
molded  in  place  immediately  exposed  to  alkali  water. 
At  each  project  the  cement  in  use  there  was  used,  and 
the  aggregates  were  of  those  at  present  available  in 
commercial  quantities  near  the  site  of  construction  on 
the  ])rojects. 

Blocks  were  molded  of  the  portland  cement  con- 
crete of  two  different  proportions,  sand  cement  con- 
crete and  natural  cement  concrete.  The  test-tile  was 
manufactured  in  sixteen  different  series  varying  in 
proportion,  method  of  curing  and  mode  of  manufacture. 

From  the  technologic  paper,  No.  95,  the  following 
conclusions  in  regard  to  the  tests,  are  published : — 

No  definite  conclusions  can  yet  be  drawn  as  to  the 
ultimate  resistance  of  concrete  to  the  action  of  alkali 
in  the  soils  and  waters  on  the  projects.  However,  the 
complete  failures  found  at  the  Belle  Fourche  project, 
where  local  materials  were  used,  together  with  the 
action  which  has  commenced  on  the  surfaces  of  many 
of  the  blocks  on  other  projects,  indicate  that  materials 
of  good  quality  and  ]iropcr  workmanship  are  of  great- 
est  importance. 

The  surface  action   noted  on  blocks  at  several  of 


the  projects  was  not  confined  to  those  made  of  local 
materials,  but  was  also  apparent  on  some  of  the  blocks 
made  of  selected  aggregates  ("A"  series).  Whether 
or  not  this  surface  action  on  the  best-quality  concrete 
blocks  is  progressive  will  be  apparent  after  a  longer 
period  of  exposure.  Concrete  which  is  to  be  ])laced 
in  alkali  soils  should  be  made  of  selected  and  tested 
materials,  so  proportioned  as  to  produce  a  dense  con- 
crete. A,s  small  an  amount  of  mixing  water  should  be 
used  as  will  allow  the  mass  to  be  properly  placed. 
Unless  these  precautions  are  taken  the  resistance  of 
the  concrete  to  alkali  action  will  be  reduced. 

Draintile 

The  following  conclusions  may  be  drawn  for  the 
use  of  cement  draintile  exposed  to  soils  or  waters  con- 
taining alkali  salts  in  ciuantities  of  0.1  per  cent,  or 
more : 

1.  The  use  of  cement  tile  in  soils  containing  alkali 
salts  in  large  quantities  is  experimental. 

2.  Porous  tile  due  to  the  use  of  lean  mixtures  or 
'  relatively  dry  consistencies  are  subject  to  disintegra- 
tion. 

3.  Some  dense  tile  are  under  certain  conditions  sub- 
ject to  surface  disintegration. 

4.  Disintegration  is  manifested  by  physical  disrup- 
tion caused  by  the  expansion  resulting  from  the  crys- 
tallization of  salts  in  the  pores  and  by  softening,  re- 
sulting from  chemical  action  of  the  solutions  with 
the  constituents  of  the  cement. 

5.  While  results  obtained  will  not  permit  of  a  defi- 
nite statement  as  to  the  relative  effect  of  the  various 
constituents  of  the  salts,  indications  are  that  the  greater 
the  quantity  of  sulphate  and  magnesium  present  and 
the  greater  the  total  concentration  of  salts  the  greater 
will  be  the  disintegrating  effect. 

6.  Tile  made  by  the  ])rocess  commonly  used,  which 
allows  the  removal  of  forms  immediately  after  cast- 
ing, are  subject  to  disintegration  where  exposed  to 
soils  or  waters  containing  one-tenth  per  cent,  or  more 
alkali  salts  similar  in  composition  to  those  encoun- 
tered in  this  investigation. 

7.  The  hand-tamped  tile  of  plastic  consistency  as 
made  in  this  investigation  are  not  equal  in  quality  to 
machine-made  tile  of  the  same  mi.xture,  and  they  do 
not  resist  alkali  action  as  well. 

8.  Steam-cured  tile  show  no  greater  resistance  to 
alkali  action  than  tile  which  are  cured  by  systematic 
sprinkling  with  water. 

9.  Tile  made  of  sand  cement  have  less  resistance 
to  alkali  action  than  tile  made  of  Portland  cement  of 
the  same  proportions. 

10.  The  tar  coating  as  used  is  not  effective  in  pre- 
venting the  absorption  of  alkali  salts  from  the  soil. 

11.  The  cement-grout  coating  is  not  effective  in 
preventing  the  absorption  of  alkali  salts  from  the  soil. 

12.  No  advantage  is  found  in  introducing  ferrous 
sulphate  into  the  cement  mixture. 

If  cement  draintile  are  to  be  used  in  alkali  soils  or 
waters  containing  0.1  per  cent,  or  more  of  salts  similar 
in  composition  to  those  encountered  in  this  investiga- 
tion, they  should  be  made  of  good  quality  aggregate 
in  proportions  of  not  less  than  1  part  portland  cement 
to  3  parts  aggregate.  The  consistency  should  jirefer- 
ably  be  quaking,  which  has  proved  the  most  resistent 
of  all  mixtures  used.  This  is  wetter  than  that  general- 
ly used  in  commercial  plants  and  will  probably  require 
the  retention  of  the  tile  in  the  molds  for  several  hours, 
unless  some  means  are  found  to  hasten  the  hardening 
of  the  cement. 
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Tile  Manufacturers  Urged  to  Increase  Output 

Mr.  W.  H.  Scott  Tells  Convention  of  Clay  Products  Men  That  Demand 
for  Drain  Tile  Will  Exceed  Supply  —  By  Supplementing  Their  Output 
Manufacturers    Will     be    Aiding     Movement    for     Greater     Production 


IN  considering  the  clay  tile  situation  in  Ontario,  at 
present  we  find  that  most  of  the  tile  is  used  in 
the  western  and  south-western  counties.  Some 
tile  is  used  in  the  central  and  eastern  counties, 
while  as  yet  very  little  is  used  in  the  northern  coun- 
ties. In  the  north-western  counties,  particularly  the 
Rainy  River  District,  the  farmers  are  commencing  to 
])ut  in  tile  drains,  but  are  using  concrete  tile.  They 
are  not  able  to  obtain  any  clay  tile  in  that  district  be- 
cause of  none  being  made. 

Demand  for  Tile 

In  gathering  information  concerning  this  subject 
I  wrote  to  several  of  the  district  re])resentatives  situ- 
ated in  the  counties  where  most  of  the  tile  is  used,  and 
in  answering,  with  the  excejjtion  of  one,  they  all  agreed 
that  the  demand  was  going  to  be  much  greater  than  the 
supply  of  tile  for  the  coming  season.  From  a  repre- 
sentative in  a  western  county  I  received  the  following 
answer: 

"No  clay  tile  in  county.  Making  and  buying  tile  held  up 
because  of  labor  shortage.  Many  local  farmers  anxious  for 
development   of   industry." 

From  another  county  the  answer  was: 

"It  is  almost  impossible  to  secure  clay  tile  in  this 
county." 

From  another : 

"There  is  quite  a  keen  demand,  but  the  supply  has  been 
limited." 

From  one  of  the  central  counties  I  received  this 
answer : 

"In  conversation  with  a  local  tile  maker  I  am  advised  that 
he  has  40,000  tile,  sizes  ;i-inch  and  4-inch  on  hand,  and  that 
he  has  sold  one  car  load  of  these." 

This  answer,  by  the  way,  was  from  a  representa- 
tive of  a  county  where  little  tiling  is  being  done  as  yet. 
This  was  the  only  case  reported  where  there  was  any 
tile  on  hand. 

From  a  southern  county  I  received  this  reply : 

"All  the  tile  used  in  this  county  must  be  secured  from 
outside  sources."  He  goes  on  to  say  that:  "We  have  one  man 
alone  who  expects  to  use  aliout  7.5,000  next  summer  on  his 
farm,  and  wc  have  several  enquiries  of  other  smaller  jobs 
which  will  likely  be  done  providing  tile  can  be  secured." 

From  one  of  the  south-western  counties  I  received 
this  answer: 

"Owing  to  the  scarcity  of  help  this  last  year  or  two  these 
yards  have  not  been  able  to  do  all  the  work  that  was  pos- 
siljle,  neither  have  they  been  able  to  manufacture  tile  in 
quantities  to  meet  the  demand." 

Another  correspondent  from  the  same  district 
writes : 

"The  problem  in  this  county  is  to  get  the  land  surveyed, 
to  get  the  tile  and  to  have  them  placed.  The  shortage  of 
labor  is  affecting  both  the  manufacture  of  tile  and  the  placing 
of  them  in  the  soil  to  a  very  marked  degree." 

Another  correspondent,  who,  by  the  way,  is  situ- 
ated in  a  county  where  most  of  our  surveys  are  made, 
states : 

"Wc  have  in  operation  in  this  county  about  :i3  ditching 
machines,  and  the  tile  produced  in  the  same  area  is  only 
sufTicient  to  carry  these  machines  100  working  days.  There 
liave  been  a  large  number  of  instances  during  the  past  year 
where  tiling  machines  have  been  compelled  to  cease  opera- 
tion  owing   to   lack   of  tile." 

This  will   give  you  an  indication   of  the  circum- 


stances in  the  .south,  central,  western  and  south-west- 
ern counties.  I  didn't  encjuire  as  to  the  situation  in 
the  eastern  counties,  but  only  a  short  time  ago  I 
received  communications  from  two  different  corres- 
pondents regarding  the  prospects  for  the  disposal  of 
tile  in  that  district  as  they  were  contemplating  going 
into  the  manufacture  of  that  product. 

Supply  Will  be  Insufficient 

111  consideration  of  this  information  which  we  have 
com])iled  we  can  readily  see  that  the  demand  for  drain 
tile  for  the  coming  season  will  be  very  great,  and  I 
have  no  doubt  that  in  some  districts  will  exceed  the 
supply. 

From  the  Statistical  Review  we  find  that  in  1910 
$31<S.000  worth  of  drain  tile  were  manufactured,  while 
in  1914  $277,000  worth  were  manufactured,  being  a 
decrease  of  $41,000  worth.  In  1916,  however,  $275,000 
worth  were  manufactured,  so  we  see  that  during  the 
last  two  or  three  years  there  has  been  about  the  same 
amount  of  tile  manufactured  each  year.  It  is  of  in- 
terest to  note  here  that  the  number  of  tile  given  in 
the  last  report  exceeded  the  second  last  report  by 
2,000,000.  There  was,  however,  very  little  change  in 
the  total  valuation,  which  goes  to  prove  that  a  greater 
percentage  of  the  smaller  sizes  of  tile  were  manufac- 
tured than  formerly.  I  have  made  several  enquiries 
and  find  that  in  some  districts  there  is  no  supjily  avail- 
able, and  that  in  some  instances  manufacturers  have 
booked  orders  which  will  keep  them  working  to  full 
capacity  until  June  of  this  coming  season. 

Quality  is  Sacrificed 

We  have  found  that  owing  to  the  large  demand  for 
clay  tile,  in  some  instances  the  (|uality  of  the  pro- 
duct is  not  very  good,  due  cither  to  insufficient  or 
faulty  burning.  Some  tile  are  crooked,  and  in  some 
lots  a  quantity  of  the  tile  are  extremely  well  burned, 
while  in  the  same  lot  we  find  soft  tile,  indicating  that 
that  lot  has  been  burned  in  streaks,  as  the  saying  is, 
which  I  believe  is  due  to  the  fact  that  the  fires  were  re- 
plenished at  intervals  of  one-half  hour  or  more. 

Some  tile  which  I  have  seen  had  ])articles  of  lime 
in  the  wall.  These  jiarticles  of  lime  exjianded  when 
they  came  in  contact  with  moisture,  thus  breaking  the 
wall  and  reducing  the  strength  of  the  tile  in  some 
instances,  as  we  have  ascertained  by  testing,  as  high 
as  50  per  cent.  We  have  found  by  work  in  testing  tile 
v.'hich  we  have  carried  on  at  the  Ontario  Agricultural 
College  that  in  a  comparison  between  the  white  and 
the  red  tile,  the  red  on  an  average  is  19.8  per  cent. 
stronger  than  the  other. 

We  have  found  that  the  quality  varies  very  much  in 
diflferent  localities,  and  would  suggest  that  the  Can- 
adian National  Clay  Products  .Association  agree  on 
.some  standard  for  the  diflferent  sizes  of  tile  and  en- 
deavor to  have  each  tile  manufacturer  have  his  pro- 
duct equal  to  this  standard.  The  Ontario  Agricultural 
College  would  be  only  too  glad  to  co-operate  in  this 
matter  as  wc  have  a  tile  testing  machine,  and  would 
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be  able  to  do  the  testing.  If  this  matter  were  handled 
properly  it  would  cause  the  manufacturers  of  a  poor 
quality  of  tile  to  endeavor  to  overcome  their  diffi- 
culties and  thereby  save  the  waste  of  a  large  amount 
of  both  time  and  money,  and  the  manufacturers  would 
be  able  to  supply  the  land  owners  with  a  first  class 
product. 

Fuel  Difficulties 

At  present  the  fuel  situation  is  quite  serious,  and 
I  understand  that  in  some- districts  where  gas  is  being 
used,  the  gas  companies  have  threatened  to  close  down 
on  the  manufacturers.  This  will  be  a  severe  drawback 
to  the  manufacturers  of  tile,  which  at  present  is  so 
badly  needed  by  the  land  owners. 

I  note  by  the  statistics  compiled  by  the  Bureau  of 
Mines  that  the  supply  of  crude  petroleum  is  dimin- 
ishing. In  1910  approximately  10,000,000  imperial  gal- 
lons were  produced  in  Ontario,  while  in  1915  the  out- 
put had  decreased  to  approximately  7,500.000  imperial 
gallons.  One  tile  maker  informed  me  that  this  crude 
petroleum  would  be  prohibitive  in  price  to  use  as  a 
fuel.  Others  stated,  however,  that  they  could  use  it, 
and  they  thought  they  could  use  it  profitably.  How- 
ever, this  would  not  altogether  solve  the  difficulty,  be- 
cause of  the  fact  that  there  is  .so  little  fuel  oil  avail- 
able in  Ontario.  It  could,  however,  be  used  at  present 
until  the  critical  stage  in  the  coal  situation  has  passed. 

Besides,  in  Canada  we  are  told  that  there  is  a  great 
quantity  of  peat,  which,  although  it  may  not  burn  as 
satisfactorily  as  coal,  will  no  doubt  some  day  take  the 
place  of  some  of  the  coal  as  a  fuel.  In  some  districts 
the  manufacturers  are  using  wood  for  burning,  and 
perhaps  this  fuel  could  be  used  temporarily  by  the 
tile  makers  in  other  districts.  Of  course,  I  realize 
that  they  would  be  compelled  to  change  their  furnaces, 
and  wood  would  re(|uire  more  cars  and  additional  labor 
in  burning  to  get  good  results.  It  remains  with  them 
as  to  whether  it  would  be  profitable  to  do  this  or  to 
use  some  other  substitute. 

Concrete  Tile  Manufacturers  Taking  up  the  Field 
Some  of  the  clay  tile  manufacturers  have  realized 
the  present  situation  and  are  making  efforts  to  in- 
crease their  output,  while  others  are  passively  leaving 
the  matter  to  Providence,  and  when  they  cannot  get 
fuel  will  cease  manufacturing  tile.  Now,  we  know 
that  the  demand  for  tile  is  great,  and  that  the  land 
owners  want  drain  tile.  If  they  cannot  secure  clay 
tile,  which  they  have  been  using  to  a  great  extent  in 
the  past,  they  are  going,  if  possible,  to  purchase  con- 
crete tile.  The  concrete  tile  manufacturers  will  not  be 
slow  in  taking  advantage  of  this  situation.  The  only 
fuel  which  they  require  is  a  small  amount  for  steam, 
as  they  can  obtain  the  rest  of  their  power  by  using  elec- 
tricity, so  that  they  have  the  advantage  over  clay  tile 
manufacturers  during  the  present  situation.  Unless 
the  clay  tile  makers  are  able  to  supply  the  demand 
then  their  competitors  will,  and  manv  of  the  concrete 
manufacturers  are  producing  good  tile,  so  those  who 
are  allowing  their  out])ut  to  diminish  while  the  de- 
mand is  still  great,  may  find  it  hard  to  again  build 
up  trade  when  there  will  be  a  sufficient  supply  of  fuel. 
Another  matter  which  is  causing  trouble  is  the 
shortage  of  labor.  One  manufacturer  whom  I  know 
has  solved  the  difficulty  to  some  extent  by  putting  in 
additional  machinery,  and  possibly  others  might  be 
able  to  follow  his  example. 

Plants  Not  Operating  to  Capacity 
Many  tile  i)lants  are  not  j^roducing  up  to  full  capa- 
city at  present.     In  Ontario  we  have  146  power  ditch- 


ing machines.  Considering  an  average  season  these 
machines  should  dig  sufficient  drains  for  approximately 
115,000  tile  each.  When  this  is  totalled,  providing  that 
each  machine  worked  during  the  season,  they  would 
require  approximately  16,800,000  tile,  which  is  about 
2,000,000  more  than  were  manufactured  last  year.  Be- 
sides these  ditching  machines  we  have  in  Ontario  a 
few  persons  who  still  lay  tile  by  hand,  and  many  horse- 
drawn  machines  which  no  doubt  would  require  an  ad- 
ditional number  of  tile. 

Regardless  of  the  fact  that  both  labor  and  capital 
were  scarce  there  was  as  much  ditching  done  last  year 
as  in  any  of  the  years  previous,  and  the  indications 
are  that  much  will  be  done  again  during  the  coming 
season.  The  land  owners  look  to  the  tile  manufac- 
turers for  their  supply  of  tile.  If  they  are  unable  to 
procure  that  tile  the  work  of  tile  drainage  and  recla- 
mation of  the  land  will  suffer,  and  just  so  much  as  that 
suffers  there  will  be  less  grain  and  other  agricultural 
products  produced,  which  are  so  necessary  at  the  pre- 
sent time. 


Clayworker  Dependent  on  Geologist  for 
Advice  on  Plant  Location 


By  N.  B.   Davis 

IN  the  past  ten  or  more  years  the  application  of 
scientific  principles  to  the  management  of  indus- 
trial enterprises  has  become  a  necessity,  and  the 
old  "rule-of-thumb"  methods  are  passing  away. 
Our  position  in  this  war  has  impressed  on  us  the  need 
for  technical  control  in  all  phases  of  our  industries,  and 
the  present  seems  the  time  to  call  the  attention  of  the 
clay  industry  to  the  part  of  the  economic  geologist. 

With  the  general  industrial  advance  the  clay  in- 
dustry has  not  progressed  as  it  should,  considering 
the  importance  of  the  industry.  Conditions  in  the 
United  States  were  bad  enough  in  1916  to  warrant 
the  Director  of  the  Bureau  of  Standards  issuing  a  warn- 
ing, having  in  view  trade  competition  after  the  war. 

The  Canadian  industry  is  in  the  same  position  as 
that  of  the  United  States,  only  on  a  smaller  scale. 
Our  range  of  products  is  not  as  large  as  that  of  the 
United  States,  but  we  have  to  use  a  wide  range  of  raw 
materials. 

Position  of  the  Ceramic  Engineer 

A  few  years  ago  the  ceramic  engineer  was  prac- 
tically unknown  and  the  industry  was  wholly  in  the 
hands  of  the  jjractical  clayworker.  With  the  coming 
of  the  ceramic  engineer  technical  control  was  intro- 
duced and  less  was  left  to  chance.  At  first  the  whole 
field  was  covered,  from  the  location  of  the  raw  material 
to  the  marketing  of  the  finished  product,  but  so  many 
advances  have  been  made  in  the  mechanical  opera- 
tions that  the  engineer  has  been  forced  to  confine  him- 
self to  that  part  of  the  business.  The  same  develop- 
ment has  taken  place  in  the  mining  engineering  pro- 
fession, and  coincident  with  this  specialization  the 
economic  geologist  or  geological  engineer  has  come  in- 
to being  to  take  charge  of  the  locating  of  the  raw 
materials. 

You  are  perhaps  more  or  less  familiar  with  the  term 
"geologist,"  and  know  that  he  is  jjrimarily  a  student 
of  the  history  of  the  materials  of  the  earth's  surface, 
or,  in  other  words,  a  student  of  the  raw  materials  of  the 
mineral  industries.  As  a  student  of  the  materials  of 
the  earth's  surface,  he  is  a  pure  scientist,  but  as  a 
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student  of  the  raw  materials  of  the  mineral  industries 
he  is  an  applied  scientist  of  the  first  order. 

The  ])oi)ular  idea  of  a  geologist  makes  him  a 
gatherer  of  fossils  and  mineral  specimens,  or,  as  I 
once  heard  him  described,  as  "a  musty  old  college 
professor  going  around  collecting  fossils."  An  exam- 
ination of  his  record  in  connection  with  the  mineral 
industries  would  show  that  he  has  never  been  musty. 
It  is  true  that  in  the  past  he  was  greatly  interested  in 
l)urc  science,  but  in  the  end  all  scientific  knowledge 
has  a  practical  bearing,  and  what  may  seem  abstract 
tt)-day  may  be  appliecl  to-morrow. 

In  the  petroleum  industry  of  the  last  few  years  the 
geologist  has  received  considerable  prominence.  Ten 
years  ago  he  was  hardly  recognized,  but  to-day  an  oil 
company  without  the  services  of  a  competent  geo-. 
logist  is  groping  in  the  dark. 

The  Geologist's  Relation  to  the  Clay  Industry 

Turning  to  the  clay  industry  we  find  that  the  geo- 
logist has  been  recognized  to  but  a  limited  extent,  and 
the  locating  of  the  raw  materials  is  still  largely  left 
to  chance.  In  Canada  there  are  plants  east  and  west, 
most  of  them  large  installations,  that  are  seriously 
handicai)])ed  because  of  being  poorly  located  with  re- 
gards to  the  best  raw  material  available.  Had  the 
services  of  a  competent  geologist  been  employed  to 
locate  suitable  raw  material  before  the  plant  was  built 
many  thousands  of  dollars  and  infinite  worry  would 
have  been  saved  in  the  subsecjuent  operations. 

For  years  the  Geological  Survey  of  Canada  has 
been  studying  and  mapping  the  geology  of  the  country 
and  the  distribution  of  the  various  formations  are 
known  and  recorded.  Within  the  last  ten  years,  using 
the  geology  as  a  basis,  a  fairly  detailed  survey  has  been 
made  of  the  possibilities  of  the  clay  or  shale  bearing 
formations,  and  most  of  the  information  is  published 
in  the  reports  of  the  Department  of  Mines.  With  this 
information  to  work  on  and  to  be  interj)reted  as  econ- 
omic geology  there  should  be  no  mistakes  in  the  future 
locating    of    clayworking    plants. 

Need  of  Geologist's  Services 

As  concrete  evidence  of  the  need  of  the  services  of 
the  economic  geologist  I  might  briefly  point  to  sev- 
eral mistaken  locations.  One  i)lant  was  built  to  use 
a  shale  for  making  paving  brick,  but  after  running  for 
a  short  time  it  was  found  that  the  material  would  not 
do.  A  few  miles  away,  and  favorably  located,  there 
is  a  good  paving  brick  material.  Had  the  geology 
been  studied  and  the  available  shales  tested  there 
would  not  have  been  the  mistake  in  location. 

Another  plant  located  its  buildings  where  its  .shale 
pit  should  have  been,  due  to  a  lack  of  advice  regarding 
the  geology  of  the  property. 

A  plant  in  the  west  was  built'  to  use  a  material  that 
later  proved  so  defective  that  it  had  to  be  disregarded 
completely,  and  new  material  looked  for.  In  looking 
for  new  material  the  usual  hit  and  miss  methods  were 
employed.  Had  a  geologist  been  employed  to  survey 
the  field  of  i)ossibilities  there  would  have  been  a  great 
saving  in  money,  time  and  temper. 

These  are  but  a  few  instances  of  the  diflficulties 
Canadian  plants  have  got  into  through  a  lack  of  ap- 
])reciation  of  the  value  of  the  economic  geologist. 


The  Commission  of  Conservation  has  reprinted 
from  its  Ninth  Annual  Report,  a  pamphlet  entitled, 
"Peat  as  a  Source  of  Fuel,"  by  Fngene  Haancl.  direc- 
tor, Mines  Branch,  Ottawa. 


Granite   Block   Pavements 

Their  Present  Status— Modern  Practice  in 

Construction  —  Improvements     Have 

Made  Granite  an  Rxcellent  Surface 


FROM  the  time  when  pavements  of  rectangular 
granite  blocks  were  first  employed  in  1876,  there 
has  been  steady  development  and  improvement, 
with  consistent  attempts  to  standardize  materi- 
als and  methods.  In  size  and  quality  of  blocks,  nature 
of  foundation  and  joints,  and  manner  of  laying,  mod- 
ern practice  in  regard  to  granite  block  pavements  has 
been  i)retty  well  delineated  and  standardized  in  such 
a  way  as  to  insure  an  excellent  tyjie  of  roadway  sur- 
face. The  present  status  of  such  pavements  is  out- 
lined in  the  following  article  which  was  pre])ared  by 
Clarence  D.  Pollock,  consulting  engineer.  New  York, 
for  presentation  to  the  American  Association  for  the 
Advancement  of  Science,  and  which  traces  their  de- 
velopment and  describes  modern  practice  in  regard  to 
their  construction : — 

The  early  specifications  called  for  blocks  of  about 
the  following  dimensions: — Length  S  to  12  inches, 
width  iyi  to  4J/2  inches,  and  depth  of  7  to  8  inches. 
These  were  paved  upon  a  sand  bed  spread  uj)on  the 
earth  subgrade  and  the  joints  were  filled  with   sand. 

The  next  step  was  to  use  a  concrete  foundation 
under  the  sand  cushion  and  a  joint  filler  of  gravel 
poured  with  bituminous  material.  The  maximum 
width  of  joints  was  usually  three-quarters  of  an  inch. 
The  pavement  was  rammed  and  back  rammed,  after 
which  an  attempt  was  made  to  scratch  out  the  gravel 
from  the  top  portion  of  the  joints,  and  then  the  bi- 
tuminous material  was  poured  in  while  hot.  This  was 
unsatisfactory  as  the  filler  simply  matted  ort  the  top 
of  the  gravel  unless  the  conditions  were  almost  ideal. 
The  next  change  was  to  put  a  small  amount  of  gravel 
in  the  joints,  and  then  pour  this  part  of  the  joint,  after 
which  dry  and  hot  gravel  was  added  and  the  joints 
were  given  a  second  pouring.  This  was  an  improve- 
ment, but  as  the  joints  were  wide,  the  blocks  chipped 
on  the  edges  under  trafific,  and  the  pavement  became 
rough  and  uncomfortable  to  ride  on. 

These  blocks  were  large,  having  a  depth  of  from 
7  to  8  inches  and  were  often  13  inches  and  even  as 
much  as  14  and  15  inches  in  length.  With  such  deep 
blocks  it  was  not  practical  to  cut  them  so  that  they 
would  lie  with  close  joints. 

Requirements  in  General  Use 

Finally,  some  seven  or  eight  years  ago,  at  a  con- 
ference between  municiiial  paving  engineers  and  the 
granite  (piarrymen,  it  was  agreed  to  use  a  smaller  and 
better  cut  block.  This  was  the  beginning  of  our  mod- 
ern granite  block  pavement.  The  present  .standard 
block  has  a  width  of  from  3>^  to  4>^  inches,  a  length 
of  8  inches  to  12  inches,  and  a  depth  of  A-y^  inches  to 
5J4  inches. 

Further  requirements  are  that  "the  paving  blocks 
shall  be  of  medium-grained  granite,  showing  an  even 
distribution  of  constituent  materials,  of  uniform  qual- 
ity, structure  and  texture,  without  seams,  scales  or 
disintegration,  free  from  an  excess  of  inica  or  feldspar. 
The  blocks  shall  be  .so  dressed  that  the  faces  will  be 
approximately  rectangular  in  shape,  and  the  ends  and 
sides  sufficiently  smooth  to  permit  the  blocks  to  be 
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laid  with  joints  not  exceeding  one-half  inch  in  width 
at  the  top,  and  for  one  inch  downward  therefrom,  and 
not  exceeding  one  inch  in  width  at  any  other  part  of 
the  joint.  The  top  surface  of  the  block  shall  be  so 
cut  that  there  will  be  no  depressions  measuring  more 
than  three-eighths  of  an  inch  from  a  straight  edge  laid 
in  any  direction  on  the  top  and  parallel  to  the  gen- 
eral surface  thereof." 

Expense  of  Smaller  Blocks  Not  Justified 

The  above  requirements  are  in  the  specifications  of 
the  American  Society  of  Municipal  Improvements,  and 
are  now  in  very  general  use. 

Of  course,  there  are  numerous  exceptions  to  these 
standard  blocks.  A  few  cities  specify  a  block  with  a 
length  of  six  to  ten  inches  with  a  top  surface  or  head 
cut  so  that  there  will  be  no  depressions  measuring 
more  than  one-quarter  of  an  inch  and  to  lay  to  a  joint 
not  exceeding  three-eighths  of  an  inch.  Such  a  speci- 
fication may  produce  a  pavement  with  possibly  ten  per 
cent,  of  the  joints  better  than  with  the  standard  speci- 
fications, but  as  the  area  of  the  head  of  the  block  is 
smaller  and  consequently  more  blocks  are  required  to 
the  square  yard,  it  adds  considerable  to  the  cost  of 
the  pavement,  and  the  writer  is  of  the  opinion  that 
this  extra  expense  is  not  warranted  except  in  rare 
instances.  When  standard  blocks  are  well  cut  and 
properly  paved  under  the  specifications  that  the  joints 
shall  not  exceed  one-half  of  an  inch  in  width,  some- 
thing like  seventy-five  per  cent,  of  the  joints  will  com- 
ply with  the  more  rigid  specifications,  and  it  would 
seem  unnecessary  to  spend  an  additional  forty  or  fifty 
cents  per  square  yard  to  have  possibly  another  ten  per 
cent,  of  the  joints  a  little  closer.  Such  a  requirement 
is  practically  as  rigid  as  that  for  cut  stone  joints  in 
building  construction.  It  is  not  a  practical  proposi- 
tion to  split  out  paving  blocks  so  that  a  three-eighths 
of  an  inch  joint  can  be  rigidly  complied  with.  If  a 
cement  grout  filler  is  used,  such  a  joint  is  not  neces- 
sary, and  it  is  very  questionable  if  it  is  ever  neces- 
sary with  even  a  bituminous  filler.  It  certainly  is  not 
desirable  to  specify  something  which  it  is  not  prac- 
ticable to  obtain. 

Shallow  Blocks  Sometimes  Necessary 

Other  variations  from  the  standard  are  so-called 
four-inch  blocks,  Durax  blocks,  and  the  like.  It  is 
sometimes  necessary,  because  of  freight  charges,  etc., 
to  use  shallow  blocks,  or  else  use  a  pavement  which  is 
less  durable  than  granite  blocks.  This  condition  is 
more  likely  to  prevail  on  road  work  and  in  inland 
cities  where  there  is  a  rail  haul. 

Then  there  is  anf)ther  condition  which  requires  a 
shallow  block,  and  that  is  where  the  traffic  conditions 
have  changed  so  much  that  it  is  necessary  to  use  gran- 
ite to  replace  a  lighter  material,  and  yet  it  is  desired 
to  utilize  the  old  concrete  foundation.  For  such  a  con- 
dition a  resurfacing  block  is  made  which  has  a  depth 
of  three  and  one-half  to  four  inches.  It  is  jM'eferable 
to  lay  such  a  block  upon  a  cement  mortar  cushion,  es- 
pecially if  the  traffic  is  heavy. 

The  standard  block  when  properly  cut  and  laid 
is  the  most  suitable  for  general  conditions.  This  pave- 
ment is  laid  in  various  ways.  In  cities  and  localities 
where  it  is  possible  to  block  ofif  traffic  for  a  sufficient 
time  to  permit  the  use  of  a  cement  grout  filler,  it  is 
usually  laid  with  such  a  filler,  and  if  the  traffic  is  heavy 
enough  to  warrant  the  expense,  it  is  often  laid  on  a 
cement  mortar  cushion  mixed  in  the  proportion  of  one 
part  of  cement  to  three  or  often  four  parts  of  sand. 


This  makes  a  very  solid  and  durable  pavement  when 
properly  done.  The  blocks  should  be  sorted  and  laid 
in  courses  so  that  blocks  as  nearly  as  possible  of  the 
same  width  are  in  a  course,  and  the  blocks  should  be 
paved  with  close  end  or  longitudinal  joints,  the  courses 
running  transversely  from  curb  to  curb.  The  trans- 
verse joints  should  be  as  close  as  possible  and  yet 
keep  straight  courses.  The  longitudinal  joints  should 
be  broken  by  a  lap  of  at  least  three  inches. 

Thorough  Ramming  and  Bedding  Essential 
The  pavement  should  be  thoroughly  rammed  and 
all  poorly  bedded  blocks  raised  and  back  rammed  un- 
til the  blocks  are  all  well  and  evenly  bedded  and  the 
surface  of  the  pavement  is  true  and  even  to  the  grade 
and  crown  of  the  street.  It  is  advisable  to  use  no  sand 
or  gravel  in  the  joints.  Proper  ramming  will  cause  the 
blocks  to  sink  into  the  cushion  so  that  a  little  ridge  of 
the  cushion  will  separate  the  blocks  and  be  sufficient 
to  hold  them  until  the  filler  is  poured,  provided  wheel- 
ing and  other  traffic  is  not  permitted  over  the  surface. 
Now  the  pavement  is  ready  for  the  filler.  If  it  is 
to  be  a  cement  grout  filler,  it  should  be  mixed  in  the 
proportion  of  one  part  of  portland  cement  to  one  part 
of  fine  sand,  preferably  an  even  grained  sand,  and  when 
possible  to  obtain  it,  without  excessive  cost,  one  which 
will  pass  a  20  mesh  sieve.  The  finer  and  more  even  the 
sand  particles,  the  better  they  will  remain  in  suspen- 
sion and  make  a  uniform  filler.  A  machine  mixer 
should  be  used  in  order  to  secure  a  uniform  product 
and  the  grout  should  be  delivered  directly  upon  the 
pavement  by  means  of  a  chute  or  spout.  The  grout 
should  then  be  broomed  into  the  joints  thoroughly 
until  they  stand  full  and  flush  with  the  surface  of  the 
blocks,  but  a  surplus  should  not  be  left  over  the  sur- 
face. The  wear  should  come  upon  the  granite.  The 
traffic  will  then  wear  down  any  small  irregularities  in 
the  heads  of  the  blocks. 

Bituminous  Filler 

When  a  bituminous  filler  is  used  the  best  practice 
is  to  add  a  fine  hot  sand  and  mix  it  before  pouring 
the  joints.  A  straight  coal  tar  pitch  is  too  susceptible 
to  temperature  changes  to  be  used  in  this  climate,  but 
a  mixture  of  one  part  of  asphalt  with  five  parts  of  coal 
tar  pitch  gives  good  results,  as  does  also  an  asphalt 
filler.  With  either  of  these  there  should  be  added  not 
to  exceed  fifty  per  cent,  by  volume  of  fine  sand  similar 
to  that  used  in  a  cement  grout  filler.  The  amount  of 
sand  added  should  be  at  least  35  per  cent.  The  .sand 
should  be  mixed  into  the  hot  bituminous  material  and 
then  drawn  ofif  into  wheelbarrows  or  the  like  and 
dumped  at  once  upon  the  pavement.  It  can  then  be 
worked  into  the  joints  by  means  of  hoes  or  the  like. 
When  the  joints  are  thoroughly  filled  so  that  they 
stand  up  flush  with  the  surface  of  the  blocks,  then  a 
small  amount  of  sand  should  be  spread  over  the  sur- 
face. This  will  prevent  traffic  from  sticking  and  will 
help  to  harden  the  surface  of  the  joint  filler. 

Brooklyn,  N.  Y.,  uses  a  mixture  of  coal  tar  ])itch, 
100  parts ;  refined  residual  asphalt,  20  parts ;  to  which, 
after  thorough  mixing,  is  added  not  to  exceed  one 
part  of  sand  to  one  part  of  this  bituminous  mixture. 
The  sand  is  fine,  passing  a  20-mesh  sieve,  and  is  stirred 
in  usually  by  a  mechanical  mixer. 

In  the  Borough  of  Manhattan  one  part  of  hot  as- 
phalt cement  is  mixed  with  not  to  exceed  one  part  of 
sand,  the  latter  to  pass  a  10-mesh  sieve.  The  mixture 
is  made  in  a  concrete  carrier  or  pushcart  of  about  seven 
cubic  feet  capacity.    The  mixing  is  done  with  a  rake 
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or  a  perforated  hoe.  Both  here  and  in  Brooklyn  the 
hot  bituminous  mixture  is  dumped  directly  u])on  the 
pavement  and  is  pushed  into  the  joints  by  means  of 
hose  or  squeegees.  These  forms  of  bituminous  fillers 
give  the  best  results  for  this  class  of  filler. 

Bituminous  fillers  are  most  suitable  for  use  when 
the  traffic  conditions  are  such  that  it  is  not  practical 
to  block  oflf  the  street  a  sufficient  time  to  permit  the 
proper  setting  of  a  cement  grout  filler. 

Cushion  Course  of  Sand  or  Dry  Mortar 

The  cushion  course  on  top  of  the  concrete  is  usu- 
ally sand,  and  it  should  not  be  greater  in  depth  than 
an  average  of  one  inch.  This  is  sufficient  with  a  speci- 
fication allowing  only  a  maximum  variation  of  one-half 
inch  in  the  depth  of  the  blocks.  Of  course,  the  surface 
of  the  concrete  should  be  smooth  and  it  should  con- 
form to  the  crown  of  the  finished  pavement. 

In  some  localities  a  dry  mortar  cushion  of  one  part 
cement  to  four  i)arts  of  sand  has  been  used  with  suc- 
cess, especially  where  the  joint  filler  was  cement  grout. 
Thi.s  makes  a  very  rigid  pavement,  and  where  the 
traffic  warrants  the  additional  expenditure  of  about 
fifteen  cents  per  square  yard  it  is  probably  advisable. 
The  mortar  cushion  has  been  used  also  with  a  bi- 
tuminous filler,  but  this  seems  to  the  writer  to  be  a 
useless  expense  as  the  traffic  is  allowed  on  the  pave- 
ment before  the  cushion  can  obtain  a  i)roper  set  and 
an  examination  of  many  openings  has  failed  to  show 
him  a  case  of  a  bond  between  the  bottom  of  the  block 
and  the  mortar  cushion.  The  claim  is  made  that  this 
cushion  does  not  wash  if  any  water  finds  its  way 
through  the  joints  of  the  pavement.  If  the  joint  filler 
is  properly  placed  in  the  joints  there  should  be  no 
trouble  from  this  source,  even  with  a  sand  cushion. 
With  a  cement  grout  filler  the  blocks  are  held  rigidly 
and  the  cushion  obtains  a  proper  set  as  the  traffic  is 
blocked  off  in  order  to  permit  the  grout  to  set  and  the 
cushion  has  the  same  opportunity. 

Modern  Granite  Pavements  are  Smooth 
Even  with  the  great  strides  which  have  been  made 
in  granite  block  pavements  in  the  past  half  a  dozen 
years,  there  are  still  a  great  many  people  in  our  cities 
who  still  picture  the  old  style  rough  open  jointed 
granite  pavements  when  they  hear  granite  mentioned 
in  connection  with  pavements.  As  a  matter  of  fact 
these  same  people  will  ride  over  the  modern  smooth 
surface  granite  block  pavements  laid  with  cement 
grouted  joints  or  with  the  latest  form  of  bituminous 
joints  and  not  recognize  that  it  is  a  granite  block  pave- 
ment, and  consequently  fail  to  give  it  the  credit  which 

is  its  due.  ,    ,  ■  ,        , 

The  modern  granite  blocks  when  properly  laid  make 
a  ])avement  which  is  as  nearly  permanent  as  it  is  pos- 
sible to  lay,  and  which  is  smooth  and  yet  not  slippery. 
While  it  is  not  wholly  noiseless  under  metal  tire  traffic, 
yet  because  of  its  smoothness  and  tlie  fact  that  the 
percentage  of  this  kind  of  traffic  is  getting  smaller  and 
smaller  each  year,  it  is  rapidly  becoming  a  noiseless 
pavement.  .    . 

The  great  improvement  in  the  surface  and  the  joints 
of  this  pavement  in  recent  years  has  been  due  wholly 
to  the  co-operation  between  the  engineers  and  the 
granite  quarrymen.  They  have  worked  together  m 
the  endeavor  to  produce  as  good  a  block  as  it  is  prac- 
ticable to  make  on  a  commercial  scale,  and  then  hav- 
ing these  blocks  paved  better  and  closer  than  formerly 
and  then  reallv  filling  the  joints  with  more  permanent 
kinds  of  joint'  fillers.     Neither  the  engineers  nor  the 


quarrymen  ctjuld  have  accomplished  this  alone,  but 
both  working  together  with  the  same  goal  in  mind 
resulted  in  great  im])r(nements  in  granite  block  ])ave- 
ments  in  a  comi)aratively  short  time. 

New  Wall  Construction  Claimed  to  Pre- 
vent Displacement  of  Reinforcement 

ONIC  would  think  that  the  construction  of  walls 
does  not  give  much  scope  for  ingenuity,  but 
that  is  far  from  being  the  case.  It  was  stated 
recently  that  whatever  improvements  have 
been  effected  in  other  components  of  a  building,  walls 
have  remained  much  as  they  were  in  the  times  of  those 
great  builders,  the  Romans,  and  dependence  upon 
thickness  is  necessary  to  secure  warmth  in  view  of  the 
porosity  of  bricks,  and  to  secure  strength,  also. 

Upon  the  introduction  of  reinforced  concrete  it  was 
thought  that  all  difficulties  were  solved,  but  a  tend- 
ency was  discovered  for  the  reinforcing  bars  to  become 
displaced  from  their  proper  jjositions,  and  the  use  of 
such  construction  became  limited  to  certain  functions. 

Another  attempt  to  overcome  drawbacks  was  made 
by  building  walls  of  concrete  blocks,  but  the  result 
was  not  fully  .satisfactory,  as  the  "key"  to  the  render- 
ing recpiired  to  make  the  wall  weather-proof  was  rather 
uncertain. 

For  ordinary  dwellings,  at  any  rate,  the  old-style 
brick  or  stone  wall,  with  all  its  faults,  held  its  posi- 
tion ;  but  the  demands  of  war  and  dearth  and  cost  of 
certain  materials  directed  attention  once  more  to  the 
use  of  new  methods,  and  economical  ones. 

The  latest  type  of  wall  to  be  submitted  to  the  in- 
vestigation of  builders  is  one  which  consists  of  a  core 
of  clinker  or  concrete  blocks,  or  hollow  blocks,  to 
which,  on  the  outer  surface,  reinforcing  bars  are  at- 
tached by  means  of  "stirrups."  The  outer  surface  is 
then  rendered  with  cement  mortar,  and,  as  an  addi- 
tional precaution,  the  wall  may  be  treated  with  a 
\vater])roofing  compound,  though  experience  has 
proved,  it  is  said,  that  with  good  sand,  well  mixed 
with  the  cement,  a  waterproofing  compound  is  un- 
necessary. 

Several  distinct  claims  are  made  for  this  wall  con- 
struction, which  is  patented.  It  is  claimed  that  dis- 
I)lacemcnt  of  the  reinforcing  rods  cannot  occur,  and 
that  they  form  a  perfect  "key"  on  which  to  affix  the 
rendering,  thus  preventing  it  from  cracking.  Another 
claim  is  that  the  utmost  strength  is  provided  by  the 
arrangement,  the  rods  being  in  tension,  and  the  core 
in  compression  as  theoretically  essential.  The  carry- 
ing capacitv  is  said  to  be  very  great,  a  4-inch  wall  of 
the  type  being  equal  to  a  14-inch  brick  wall,  and  a  6- 
inch  one  equal  to  a  brick  one  of  18  inches.  .\  con- 
siderable saving  in  space  would  be  thus  secured. 

Other  points  urged  are  that  no  centering  is  recpiired, 
and  that  the  wall  is  a  non-conductor  of  heat. 


In  New  Brunswick  there  are  now  six  shipyards  in 
operation.  At  St.  John.  Grant  &  Home  have  com- 
pleted the  frame  of  a  3.000  ton  wooden  steamer  of  the 
Imperial  Alunitions  Board  type,  and  have  the  material 
ready  for  another  steamer  of  the  same  dimensions. 
The  Marine  Construction  Co.,  Ltd..  have  a  schooner 
of  900  tons  well  advanced  in  their  Strait  Shore  yard. 
The  St.  John  Shipbuilding  Company  state  that  they 
are  getting  out  timber  this  winter  for  six  .schooners 
and  that  they  will  take  orders  for  vessels  from  .=^00  to 
1,200  tons  register. 


February  13,  1018 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


m 

fni 
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Steel  Tower  Was  Not  Taken  Down  to 
Replace   Buckled  Corner  Post 

WHILE  lumber  was  being  hoisted  to  one  of 
the  upper  floors  of  the  Industrial  Arts  Build- 
ing of  the  new  East  Side  High  School  in 
Cincinnati,  the  load  began  to  spin,  and  the 
hoisting  lines  became  crossed.  A  heavy  strain  was 
put  on  the  boom,  which  buckled  the  corner  post  at 
which  the  boom  was  seated,  as  shown  in  the  accom- 
panying sketch.  Although  there  were  132  feet  of  steel 
tower  above  the  buckled  section,  it  was  taken  out  and 
replaced  without  taking  down  the  tower.  The  follow- 
ing descri])tion  of  the  repair  is  by  J.  T.  Sullivan,  in 
Engineering  News-Record. 

The  bearing  timbers  were  inserted  underneath  the 
second  horizontal  member  above  the  boom   seat  and 
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Quick  repair  made  to  buckled  post  of  steel  tower. 

on  top  of  the  first  horizontal  member  below  it.  A 
timber  and  a  shoring  jack  were  inserted  to  restore  the 
tower  to  ])lumb  and  take  the  weight  off  the  damaged 
section.  The  second  panel  part  above  the  boom  seat 
had  to  be  used  as  the  upper  support,  since  the  gusset 
at  the  first  panel  point  was  riveted  to  the  damaged  sec- 
tion of  the  angle  post  and  had  to  be  removed  with  it. 


Jill 


After  slight  strain  had  been  taken  on  the  jack  the 
I)olts  in  the  damaged  section  were  easily  loosened  and 
the  section  was  removed.  The  jack  was  then  tight- 
ened and  the  corner  raised  to  its  original  level,  after 
which  the  new  section  was  inserted  and  bolted. 

The  entire  repair  had  been  completed  within  Ij/ 
hours  after  the  accident.  In  the  opinion  of  the  writer 
the  small  amount  of  trouble  and  delay  occasioned  was 
due  to  the  fact  that  the  accident  occurred  with  a  steel 
tower.  Had  it  happened  with  a  wood  tower  the  cor- 
ner post  might  have  snapped  ofif  and  caused  the  col- 
lapse of  the  entire   upper   part  of  the   structure. 


Strips   Embedded  in  Concrete  Hold  Floor 
Sleepers   Firmly  Without  Shores 

WHERE  wood  upper  floors  are  laid  over  con- 
crete slabs  or  arches  they  are  generally  nailed 
to  sleepers  embedded  in  cinder  concrete  fill- 
ing above  the  surface  of  the  stone  concrete. 
Considerable  difficulty  is  likely  to  be  encountered  in 
placing  the  sleepers  in  the  exact  position  aad  holding 
them  there  until  the  cinder  concrete  around  them  sets 
and  locks  them  to  position.  The  sleepers  are  generally 
held  down  by  shores  and  wedges  reacting  against  the 
floor  above. 

The  sleepers,  I^eing  loose,  cannot  easily  be  main- 
tained in  exact  horizontal  positions  in  the  wet  cinder 
concrete  and  the  vertical  shores  holding  them  down 
form  inconvenient  obstructions  and  are  likely  to  be 
displaced. 

A  simple  and  convenient  way  of  fixing  the  sleep- 
ers is  described  in  "Contracting,"  and  has  been  satis- 
factorily used  by  the  H.  B.  Best  Company,  New  York, 
who  place  on  top  of  the  stone  concrete  floor  arch  or 
slab  wooden  strips  4  ft.  apart  on  centers  that  are  trans- 
verse to  the  floor  beams  and  are  carefully  embedded  in 
the  stone  concrete  so  that  their  u])per  surfaces  are 
flush  with  it.  These  strips,  1  inch  thick,  are  1^  inch 
wide  on  the  bottom  and  J4  i^ch  wide  on  top,  so  that 
the  bevelled  edges  lock  them  firmly  into  the  con- 
crete and  provide  sufficient  anchorage. 

After  the  concrete  is  set  the  sleepers  are  laid  on 
its  surface  transverse  to  the  embedded  pieces  to  which 
they  are  nailed,  securing  them  firmly  in  position  and 
holding  them  accurately  until  the  cinder  concrete  is 
filled  in  around  them  and  anchors  them  yet  more 
strongly  when  it  sets. 

This  method  very  easily  provides  for  accuracy  of 
horizontal  and  vertical  position,  eliminates  the  neces- 
sity for  careful  handling,  and  leaves  the  floor  space 
entirely  unobstructed  by  the  vertical  shores  formerly 
used  to  hold  down  the  sleepers. 

Publication  Received 

The  Village  Beautiful — descriptive  of  the  industrial 
townsites  developed  by  the  Connecticut  Mills  Com- 
pany, Danielson,  Conn. 
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Montrea    Builders'  Exchange  Has  Scheme 
For  Governing  Montreal 

THE  Montreal  Builders'  I-^xcliange  has  taken  a 
hand  in  devising  plans  for  the  better  govern- 
ment of  Montreal.  The  Legislative  Committee 
has  formulated  a  scheme  of  its  own,  which  has 
been  approved  by  the  members.  The  report  is  signed 
by  Mr.  W.  E.  Ramsay,  convenor  of  the  Legislative 
Committee;  Mr.  J.  P.  Anglin,  jjresident  of  the  Ex- 
change ;  and  Mr.  David  K.  Trotter,  secretary.  The 
])lan  briefly  is  a  mayor  elected  by  the  proprietors  at 
large,  with  25  aldermen,  five  of  whom  are  to  be  elect- 
ed by  the  real  estate  proprietors  as  an  executive  com- 
mittee of  finance,  the  remaining  20  aldermen  to  be 
chosen  by  four  wards.  The  twenty  aldermen  will 
form  four  consultative  committees — ^legislation,  public 
works,  public  safety,  and  health.  The  recall  for  mayor 
and  aldermen  is  a  feature  of  the  plan.  The  committee 
gives  special  emphasis  to  the  proper  methods  for  pre- 
paring plans  and  specifications,  inviting,  receiving  and 
accepting  tenders,  the  official  granting  of  contracts  and 
the  methods  of  seeing  that  the  work  is  carried  out. 


Replacing  Openings  in  Concrete  Pavements 

Wi  I  liN  it  jjecomes  necessary  to  make  o])enings 
in  concrete  pavements  for  any  purpose,  such 
oj^enings,  according  to  the  Concrete  High- 
way Magazine,  can  be  readily  made  and  re- 
placed so  that  when  properly  finished  it  is  difficult 
even  to  find  the  spot  repaired.  One  of  the  essentials 
for  work  of  this  kind  is  to  cause  the  least  obstruction 
possible  to  traffic. 

The  time  necessary  to  protect  the  repaired  spot  may 
be  very  materially  lessened  l)y  proper  manipulation  of 
the  concrete  in  making  the  repair.  The  edges  of  the 
opening  should  be  trimmed  so  as  to  present  a  practi- 
cally vertical  but  rough  edge  for  at  least  three  inches 
from  the  surface.  The  subgrade  should  be  thoroughly 
tami)ed  and  consolidated.  The  sides  of  the  concrete 
are  then  to  be  cleaned  and  thoroughly  wetted.  If  it  is 
a  dry  season  the  subgrade  should  be  dampened. 

The  concrete  should  be  made  of  a  rich  mixture,  in 
the  proportion  of  \:ly2:2}i.  If  practicable,  sand  and 
aggregate  similar  to  that  of  which  the  pavement  is 
made  should  be  used,  in  order  to  have  the  repaired  por- 
tion of  similar  appearance  as  the  rest  of  the  pavement. 
No  more  water  should  be  used  than  will  give  a  plastic, 
quaky  mixture,  and  the  mixing  shall  be  done  for  at 
least  two  minutes.  The  concrete  is  to  be  thoroughly 
rammed  in  place  and  sufficient  concrete  used  to  little 
more  than  fill  the  hole  so  that  there  will  be  about  one- 
half  inch  excess.  The  concrete  is  then  to  be  rolled  and 
the  rolling  continued  until  the  excess  concrete  is  pnic- 
tically  squeezed  to  one  side  and  all  excess  water  taken 
out.  The  more  thorough  the  rolling  the  sooner  can 
the  repaired  spot  be  opened  to  traffic.  The  rolling  may 
be  continued  at  intervals  of  five  or  ten  minutes  for  up- 
wards of  two  to  three  hours,  as  long  as  the  concrete 
remains  in  a  plastic  condition.  It  will  be  found  that 
concrete  manipulated  in  this  manner  will  assimie  a 
gelatinous  consistency  and  the  repair  thus  made  will 
develop  a  strength  in  four  or  five  days  equal  to  that  of 
ordinary  concrete  much  older. 

A  repair  made  in  this  way.  covered  with  a  layer  of 
dam])  earth,  and  so  protected  for  four  days,  may  be 
o]>ened  to  traffic  on  the  sixth  day. 

If  traffic  cannot  be  diverted  so  as  to  pass  on  either 
side  of  the  repaired  place,  while  hardening,  it  may  be 


protected  with  a  i)late  of  steel  or  boards  over  which  is 
thrown  sufficient  gravel  which  will  cause  littl<'  /.l)~t,-i,c- 
tion  to  traffic  and  hold  the  covering  in  place. 

Slippery  Paving  Bricks 

A  STUDY    of    paving   bricks    shows    that    their 
greatest  disadvantage  is  the  .smoothness  and 
slipperiness  which  they  develop  as  the  re.sult 
of  wear.    This  is  so  serious  as  to  preclude  their 
use  in  many  places  where  they  would   otherwise  be 
extremely  satisfactory. 

Various  methods  have  been  tried  in  order  to  over- 
come this  smoothness,  such  as  grooving  the  upper  sur- 
face of  the  bricks,  imprinting  a  pattern  in  low  relief, 
and  so  on,  but  such  devices  are  clearly  only  palliative, 
and  are  often  accom])anied  by  serious  drawbacks. 

What  is  required  is  a  hard  and  impervious  material 
which  will  remain  rough  under  abrasion  instead  of 
being  polished.  The  United  Mosaic  Works  of  Fried- 
land-Sinzig  claim  that  by  the  u.se  of  a  material  the 
particles  of  which  are  hollow,  they  have  been  able  to 
produce  an  ideal  paving  material,  and  one  which  is 
quite  impervious  to  water,  yet  never  becomes  (piite 
smooth.  The  nature  of  the  material  is  not  disclosed ; 
it  is  presumably  some  form  of  kieselguhr,  which  con-  y 
sists  of  minute  hollow  particles.  On  mixing  a  .suitable 
kieselguhr  with  an  ai^propriate  bond  and  making  bricks 
from  the  mixture  and  burning  to  a  sufficient  high  tem- 
perature, it  should  be  possible  to  produce  an  im])ervi- 
ous  brick  which  would  not  wear  smooth,  but  whether 
such  a  brick  would  be  sufficiently  hard  and  durable 
remains  to  be  proved. 

Standardizing  Roofing  Stock 

In  the  report  of  the  Felt  Division  submitted  to  the 
annual  meeting  of  the  Pulp  and  Paper  Association  held 
in  Montreal,  Mr.  G.  M.  Greaves  referred  to  the  eflforts 
made  to  obtain  a  standard  classification  of  roofing 
stock.  He  stated  that  from  the  favorable  answers  re- 
ceived it  looked  as  if  the  leading  dealers  and  packers 
will  adopt  this  standard  classification.  He  added  that 
considerable  quantities  of  Canadian  roofing  felt  have 
been  exported,  also  large  quantities  of  prepared  roof- 
ing manufactured  from  Canadian  roofing  felt  have  been 
shipped  by  the  various  Canadian  prepared  roofing 
manufacturers  to  our  allies  in  Euro])e. 

Ottawa  C.S.G.E. 

Mr.  H.  H.  Vaughan,  president  of  the  Canadian  So- 
ciety of  Civil  Engineers,  addressed  the  Ottawa  branch 
of  the  Society  on  February  7  on  the  subject,  "Prob- 
lems Confronting  the  Society."  This  was  the  first 
luncheon  of  the  branch  for  1918  and  was  held  in  the 
Chateau  Laurier.  Mr.  Vaughan  discussed  such  mat- 
ters as  change  of  name,  the  broadening  of  the  sctijjc 
of  the  Society  and  the  effect  of  the  new  b)-laws  which 
give  branches  greater  control  over  their  own  affairs. 

Pending  Legal  Action,  C.S.G.E. 
Maintains  Name 

The  Council  of  the  Canadian  Society  of  Civil  l-'n- 
gineers  has  decided  that  the  revised  iiy-laws  take  effect 
from  January  23.  A  committee  has  been  appointed  tn 
take  the  necessary  legal  steps  to  bring  into  effect  the 
change  of  name  to  the  ICngineering  Institute  of  Can- 
ada. Until  this  is  done,  the  Society  will  continue  under 
its  former  name. 


February  l.i,  1918 
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Electricity  for  Clay-Working  Plants 

Special     Power    Requirements    of   Clay    Products    Factories    and 
Application  of  Motors  to  Meet  These — Paper  before  C.N.C.P.A. 

By  Kenneth  C.  Berney*  — 


Some  years  ago  it  was  the  -general  custom  to  drive  the 
machinery  in  clay-working  plants  by  means  of  steam  engines. 
Some  of  the  smaller  plants  were  operated  by  horse-power. 
Now  a  large  number  of  the  plants,  both  large  and  small,  in 
localities  where  electricity  is  available,  are  operated  1)y  elec- 
tric motors. 

In  some  plants  electrical  operation  begins  with  the  dig- 
ging of  the  clay,  and  is  used  in  every  operation,  including 
hauling  the  shale,  dumping  the  cars,  grinding,  conveying, 
mixing,  forming  the  product,  and  conveying  the  finished  pro- 
duct. 

We  will  now  discuss  briefly  the  advantages  of  electnc 
motor  drive  over  steam  engine  or  drive  from  a  central  planr. 

In  contemplation  of  the  layout  of  a  brick,  tile,  or  pottery 
plant  the  first  point  of  consideration  is  the  location.  Railroad 
facilities,  water,  coal,  and  location  of  raw  material  are  very 
important  factors.  The  use  of  electricity,  especially  when 
supplied  by  central  stations,  simplifies  the  problem  since  the 
water  and  coal  questions  become  of  secondary  importance. 

Flexibility  of  Electric  Drive 

With  electric  drive  the  various  departments  of  the  plant 
can  be  located  and  arranged  to  the  liest  advantage  for  oper- 
ating without  the  limitation  of  arrangements  imposed  by  cen- 
tral engine  drive  with  tlie  accompanying  l)elt  connections  to 
the  various  departments. 

With  central  steam  engine  drive  there  must  be  used  long 
line  shafts  and  l)elts.  If  it  is  desired  to  operate  only  one 
machine  or  department  in  the  plant,  all  of  this  shafting  and 
belting  must  be  run,  which  means  a  large  friction  load.  In 
such  cases  this  power  lost  in  friction  may  equal  or  exceed 
that  used  in  doing  useful  work.  Not  only  is  the  cost  of  such 
waste  power  a  big  item,  but  the  wear  on  the  belts,  shafts,  and 
bearings  is  considerable.  Where  there  is  fine  clay  dust  in  the 
air  this  wear  is  very  great.  The  dust  collects  on  the  Ijelts, 
pulleys,  and  works  into  the  hanger  bearings,  causing  belt 
slippage,  which  means  decreased  output,  the  belts  must  be 
run  very  tight.  With  individual  motor  drive  made  economi- 
cally possible  by  using  electric  motors,  energy  is  required 
only  when  useful  work  is  being  done.  The  control  of  any 
one  machine  is  conveniently  at  the  hand  of  the  operator,  and 
the  machine  can  be  started  and  stopped  at  will.  There  is  no 
cost  for  power  after  the  machine  is  shut  down,  as  w-ould 
occur  were  long  lines  of  lielting  and  shafting  used. 

In  plants  where  there  is  excessive  clay  dust  in  the  air 
electric  motors  can  be  direct  connected  or  geared  to  the 
driven  machines,  doing  away  with  belt  trouble  entirely. 

Greater  Assurance  of  Continuous  Operation 

When  the  various  machines  or  departments  are  operated 
by  means  of  individual  motors  there  is  a  greater  assurance  of 
continuous  operation  as  compared  with  central  engine  drive, 
in  which  case  engine  trouble  means  the  shut-down  of  the 
whole  plant.  Motors  maintain  a  practically  constant  speed 
throughout  their  operating  range,  which  results  in  increased 
production  over  the  plant  driven  by  a  single  steam  engine 
where  the  speed  varies  not  only  with  the  boiler  pressure  but 
a'lso  with  the  variation  in  load. 

Electric  motors  can  be  placed  wherever  convenient  on 
the  ceiling,  on  a  side  wall,  on  the  floor,  or  right  on  the  ma- 
chine to  be  driven,  and  the  machines  can  be  located  to  Ijest 
'Of  Canadian  Westlnehouse  Co.,  Hamilton,  Ont. 


serve  the  logical  sequence  of  operations.  The  flexibility  of  a 
motor  system  is  also  of  the  greatest  advantage,  since  frequent 
changes  in  the  positions  of  the  machines  and  additions  to  the 
equipment  are  often  necessary.  When  motors  are  used  they 
can  be  shifted  with  ease.  All  that  is  necessary  is  to  run  feed- 
ers to  the  new  location.  New  machines  can  be  added  to  any 
part  of  the  plant  without  fear  of  overloading  the  engine,  as  in 
the  case  of  central  engine  drive. 

Due  to  the  fact  that  motors  can  be  applied  at  the  closest 
position  to  the  driven  machines,  belts,  gears,  etc.,  are  reduced 
to  a  minimum.  The  absence  of  many  shafts,  belts,  and  pul- 
leys means  that  the  plant  will  be  lighter  and  cleaner,  allow- 
ing more  and  better  work  to  l)e  done. 

Fuses  or  circuit-breakers  are  installed  in  the  motor  circuit 
as  a  protection  against  heavy  overloads  such  as  might  occur 
if  a  machine  became  clogged  with  clay.  In  such  a  case  the 
current  is  cut  ofif  from  the  motor,  and  it  stops  preventing  any 
damage  to  it  or  the  driven  machine.  The  possibility  of  a 
shut-down  due  to  a  machine  lireaking  is  thus  reduced  to  a 
minimum. 

Clay-working  machines  may  be  driven  I)y  either  direct 
current  or  alternating  current  motors.  If  a  plant  generates 
its  own  power  or  is  right  near  the  central  station,  direct  cur- 
rent may  l)e  used  for  its  operation.  Due  to  the  fact  that 
direct  current  cannot  be  transmitted  long  distances  economi- 
cally and  alternating  current  can,  practically  the  only  current 
supplied  to-day  by  central  stations  to  power  users  is  alternat- 
ing current. 

Two  Main  Types  of  Motors 

So  we  will  deal  with  tlie  alternating  current  motor  as  it 
is  used  almost  exclusively  for  industrial  drive.  There  are  two 
main  types  of  polyphase  alternating  current  motors  used  for 
manufacturing  purposes — the  synchronous  motor  and  the  in- 
duction motor.  The  synchronous  motor  is  often  used  to  drive 
machines  requiring,  say,  200  horse-power  or  more  where  the 
starting  conditions  are  light,  where  the  starting  current  is 
not  objectional)le,  and  where  only  one  speed  of  operation  is 
desired.  If  overloaded  more  than  about  50  per  cent.,  or  the 
voltage  at  the  motor  terminals  allowed  to  drop  more  than 
about  10  per  cent.,  a  synchronous  motor  will  stop. 

The  induction  motor  is  used  to  drive  such  machines  as 
required  in  clay-working  plants,  so  we  can  confine  our  re- 
marks to  this  type  of  motor. 

The  induction  motor  consists  essentially  of  a  stationary 
part,  at  either  end  of  which  is  a  bracket  supporting  a  bearing. 
The  shaft  which  rotates  in  these  bearings  has  mounted  on  it 
a  rotating  member.  The  clearance  between  the  rotating  and 
stationary  parts  is  small,  being  less  than  1/16  in.  in  a  50  h.p. 
motor.  There  is  no  electrical  connection  between  rotating 
and  stationary  parts,  and  there  are  few  parts  to  get  out  of 
repair.  The  induction  motor  is  the  most  rugged  type  of  elec- 
tric motor  made. 

There  are  two  main  types  of  polyphase  induction  motors 
— that  having  a  squirrel  cage  rotor  and  that  having  a  wound 
rotor.  They  are  commonly  called  the  squirrel  cage  motor  and 
the  wound  rotor  or  slip-ring  motor.  The  rotor,  as  the  name 
implies,  is  the  revolving  part.  The  stator,  or  stationary  part, 
is  practically  the  same  in  both  types  of  motor. 

Squirrel-Cage  Motor  Generally  Preferable 

The  squirrel  cage  rotor  derives  its  name  from  the  fact 
that  its  winding  reseml)les  in  appearance  the  rotating  wheel 
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ruund  in  a  squirrel's  cage.  The  winding  consists  oi  Iwd  licavy 
copper  or  alloy  rings,  wliich  arc  held  in  place  by  bars,  usually 
made  of  copper,  which  span  the  space  l)ctween  the  rings  at 
regular  intervals.  The  ends  of  these  bars  may  be  riveted. 
l)()Ited,  or  welded  to  the  two  rings.  The  rotor  of  a  wound 
rotor  motor  has  on  it  a  winding  similar  to  the  stationary  part, 
consisting  of  many  turns  of  insulated  copper  wire.  The  leads 
from  the  different  phases  of  the  winding  are  brought  out  to 
tliree  collector  rings,  on  which  slide  the  carbon  brushes  which 
carry  the  rotor  current  to  the  external  resistance  which  is 
used  with  this  type  of  motor.  The  collector  rings  are  often 
called  slip  rings,  from  which  conies  the  name  slip-ring  motor. 
The  squirrel  cage  rotor  is  more  rugged  than  the  wound  rotor, 
and  there  are  less  parts  to  get  out  of  repair.  The  squirrel 
cage  rotor  is  practically  indestructible  on  motors  of  the  latest 
type  where  the  rotor  bars  are  welded  to  the  two  rings,  which 
are  called  resistance  rings.  A  squirrel  cage  motor  is  consider- 
ably cheaper  to  buy  than  a  wound  rotor  motor.  So,  every- 
thing considered,  the  squirrel  cage  motor  should  be  chosen 
rather  than  the  wound  rotor  or  slip  ring  motor,  except  in  a 
few  applications  where  the  latter  is  particularly  suitable. 

Where  it  is  desired  to  have  a  motor  operate  at  a  numlier 
of  different  speeds  the  wound  rotor  motor  is  used.  It  is  very 
often  used  where  the  torque  required  to  start  a  load  is  very 
great.  This  is  particularly  true  where  the  power  plant  sup- 
plying the  current  is  of  limited  capacity,  as  less  current  will 
be  drawn  from  the  line  at  start  than  were  a  squirrel  cage 
motor  used.  The  wound  rotor  motor  in  a  clay  plant  is  some- 
times used  to  drive  the  dry  pans,  pug  mills,  and  auger  ma- 
chines. When  squirrel  cage  motors  are  used  with  these  ma- 
chines motors  with  large  starting  torque  should  be  applied, 
unless  there  is  a  clutch  lietween  the  motors  and  the  machines. 
Wound  rotor  motors  should  not  Ije  used  where  there  is  stone 
dust  in  the  air  unless  the  collector  rings  are  closed  in,  as  sucli 
dust,  getting  between  the  brushes  and  rings,  rapidly  wears  the 
collector  rings.  S<|uirrel  cage  motors  can  be  supplied  suit- 
able for  driving  all  the  machines  used  in  clay-working  plants. 

Characteristics  of  Induction  Motors 

A  few  of  the  characteristics  of  an  induction  motor  which 
may  be  of  interest  are  as  follows: 

1.  It  will  carry  a  load  for  short  periods  of  two  to  two  and 
a  half  times  full  load  without  injuring  the  motor  and  without 
the  motor  stopping. 

2.  The  speed  of  the  motor  will  l)e  practically  constant 
from  approximately  50  per  cent,  load  to  .50  per  cent,  overload. 

;i.  The  motor  will  start  a  load  where  the  starting  torque 
required  is  considerably  greater  than  the  running  torque.  The 
motor  can  be  designed  with  a  starting  torque  up  to  two  and 
a  half  times  the  running  torque  where  desired  for  heavy  start- 
ing service. 

4.  The  current  taken  liy  the  motor  when  starting  will  be 
approximately  two  to  five  tin.es  that  required  when  running, 
it  depends  on  the  load  to  be  started. 

5.  If  the  voltage  at  the  motor  terminals  drops  below  nor- 
mal the  starting  torque  will  decrease  as  the  square  of  the  ter- 
minal voltage  divided  by  the  normal  voltage. 

In  applying  electric  motors  to  clay-working  machinery 
the  following  severe  conditions  must  be  kept  in  mind; 

1.  Severe  starting  requirements,  due  to  the  inertia  of  the 
driven  machinery  and  to  material  in  the  machinery  hardening 
when  at  rest. 

2.  Severe  overloads,  due  to  irregular  feed  of  material. 

;!.  Dusty  atmosphere  about  plants  and  presence  of  damp- 
ness, causing  collected  dust  on  the  motors  to  become  cement- 
ed to  the  windings  and  interfering  with  ventilation. 

4.  The  use  of  gears  of  large  pitch  and  high  pitch  line 
speeds,  resulting  in  severe  vibrations. 

Good  service  is  obtained  with  these  conditions  only  when 
careful  consideration  is  given  to  the  application  to  each  indi- 


vidual machine.  The  ni<nors  in  clay  plants  should  have  gen- 
erous starting  and  running  characteristics,  the  liearings  made 
dust-proof,  and  the  windings  impregnated  to  withstand 
moisture.  The  motors  should  be  carefully  aligned  with  the 
driven  machines.  The  feeders  to  the  motors  should  be  of 
ample  size  to  carry  the  current,  bearing  in  inind  that  motors 
which  drive  machines  hard  to  start  will  draw  much  heavier 
currents  than  those  driving  machines  easy  to  start.  If  the 
feeders  are  too  small  the  terminal  voltage  will  be  lowered, 
with  consequent  decrease  in  starting  torque. 

To  provide  for  the  severe  starting  and  running  condi- 
tions there  has  been  a  tendency  to  select  .motors  larger  than 
necessary.  The  result  of  the  low  load  factor  caused  thereby 
is  low  power  factor  and  low  efficiency  of  the  individual 
motors.  On  account  of  low  efficiency  the  cost  of  electric 
power  will  be  greater.  This  cost  will  still  be  increased  if 
there  is  a  penalty  for  low  power  factor.  The  best  plan  is  to 
consult  the  manufacturer  who  can  supply  a  motor  just  large 
enough  to  do  the  required  work,  and  with  large  starting 
torque  where  such  is  required.  In  case  of  machines  hard  to 
start,  a  standard  squirrel  motor  can  be  used  in  combination 
with  a  friction  cluth  and  the  motor  started  without  load. 
Friction  clutches,  however,  are  subject  to  wear,  and  should  be 
avoided  wherever  possible. 

Consideration  must  be  given  as  to  whether  group  or  indi- 
vidual drive  of  machinery  would  be  better.  For  plants  with 
storage  facilities  between  the  various  departments  and  the 
machinery  scattered  individual  drive  will  usually  be  better, 
while  for  plants  with  all  machinery  inter-dependent  and 
grouped  group  drive  will  be  better. 

The  following  are  usual  drives  employed  for  tlie  more 
common  machinery  found  in  clay  plants: 

1.  The  conveyor  from  the  storage  bin  is  usually  belted 
from  the  motor  driving  the  crusher  or  dry  pan. 

2.  Crushers  are  usually  belted  to  the  motors.  Motors 
with  good  starting  and  pull-out  torques  are  required  with  all 
kinds  of  crushing  machinery. 

3.  Dry  pans  are  usually  driven  by  motors  geared  to  the 
dry  pan  shafts.  The  vibrations  of  these  machines  are  severe, 
and  the  motor  shafts  should  be  supported  by  outboard  bear- 
ings. An  improved  arrangement  is  to  have  flexible  couplings 
between  the  gearing  and  the  motors,  as  this  prevents  the 
transmission  of  vibrations  to  the  motors  to  a  large  extent. 

4.  The  pug  mill  and  auger  machines  may  be  driven  by 
motors,  either  belted  or  geared  to  them,  fiecause  of  the 
large  pitch  of  the  gears  of  these  machines  considerable  vibra- 
tion results,  and  flexible  couplings  should  be  used  if  the  mot- 
ors are  geared.  These  inachines  are  sometimes  stopped  full 
of  material,  which  hardens  if  the  shut-down  is  of  an  appre- 
ciable length,  and,  if  clutches  are  not  provided,  the  starting 
requirements  of  the  motors  are  severe.  For  such  installa- 
tions wound  rotor  motors  are  advisable. 

.').  The  cutters,  represses,  elevators,  and  conveyors  be- 
tween the  various  machines  require  little  power,  and  may  be 
driven  from  the  motors  driving  the  machines  upon  whose 
operation  they  are  dependent,  or  individually  by  small 
motors. 

We  will  now  briefly  outline  the  motor  drive  in  various 
kinds  of  modern  clay-working  plants.  I-'irst.  we  will  touch 
on  the  most  common  of  all — the  brick  plant. 

Brick  Plants 

There  are  three  common  forms  of  brick  plants,  depend- 
ing on  what  kind  of  machinery  is  used  to  form  the  brick. 
There  are  the  "stiff  mud."  the  "soft  mud,"  and  the  "dry  mud" 
inachines. 

In  case  the  raw  material  used  is  shale  or  rock,  crushers 
or  dry  pans  are  usually  used,  while  for  soft  and  stiff  nuul, 
refining  rolls  or  various  kinds  of  pulverizers  are  used. 

First,  we   will  take  a  plant   with   a  capacity  of  approxi- 
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mately  GD.OOO  building  bricks  an  eight-hour  day.  Both  com- 
mon and  face  brick  are  made  from  hard  shale.  This  plant  is 
the  type  where  "stiff  mud"  machines  are  used,  forcing  the 
clay  through  dyes  by  an  auger  machine  into  a  continuous 
bar,  which  is  cut  into  bricks  by  parallel  wires  or  by  au  auto- 
matic cutter.  In  this  plant  the  air  is  drawn  from  the  kilns 
containing  the  burned  brick  during  the  cooling  period  and 
passed  through  drying  tunnels  containing  the  green  brick, 
drying  tlie  same.  When  it  is  desired  to  move  the  dried  brick 
the  hot  air  is  shut  off  and  the  air  in  the  tunnels  is  cooled  by 
an  exhaust  fan.  Squirrel-cage  motors,  two-phase.  220  volts, 
00  cycle,  are  employed  for  the  entire  operation  of  the  plant. 
The  total  motor  capacity  is  21,5  h.p.  and  the  maximum  de- 
mand is  130  h.p.: — 

One  40  h.p.,;  850  r.p.m.  Drive — Geared  to  and  belted. 
Application — 9  ft.  dry  pan.  From  extension  shaft  of  dry  pan 
to  40  ft.  bucket  conveyor. 

One  40  h.p.;  850  r.p.m.  Drive — Geared  to  and  belted. 
Application — 9  ft.  dry  pan.  From  extension  shaft  of  dry  pan 
to  40  ft.  bucket  conveyor  and  a  50  ft.  x  24  in.  belt  conveyor. 

One  40  h.p.;  850  r.p.m.  Drive — Geared.  Application — 
To  an  American  Xo.  51  pug  mill. 

One  75  h.p.;  690  r.p.m.  Drive — Geared  and  belted.  Ap- 
plication— To  No.  1  giant  brick  auger.  From  countershaft  of 
brick  augur  to  30  ft.  shaft,  whch  drives  an  18-brick  automatic 
cutter,  three  belt  conveyors,  a  Ijucket  conveyor,  and  a  repress. 

One  15  h.p.;  1,120  r.p.m.  Drive — Belted.  .Application — 
Through  countershaft  to  140  in.  blower;  speed.  216  r.p.m., 
supplying  draught  for  ovens. 

Typical  Drive  in  Common  Brick  Plant 

Next  we  will  take  the  motor  drive  used  in  a  plant  making 
common  brick  from  soft  clay  which  requires  no  screening  or 
grinding.  The  daily  output  is  40,000  bricks.  Soft  mud  ma- 
chines, consisting  of  an  upright  receptacle  with  curved  arms 
at  the  bottom  to  force  the  clay  into  press  box  moulds,  are 
used.  The  moulds  are  fed  automatically  under  a  press,  after 
being  filled,  and  are  moved  forward  to  delivery  tables. 

Here  one  60  h.p.,  690  r.p.m.,  induction  motor  is  used.  It 
is  belted  by  means  of  main  shaft  and  countershaft  to  one 
combination  pug  mill  and  brick  press,  capacity  120  bricks  per 
minute;  one  mould  sander  and  one  waste  clay  elevator  to  lift 
waste  clay  from  brick  machine  to  pug  mill.  The  brick  are 
air-dried,  and  cordwood  is  used  to  fire  the  kilns. 

Lastly,  we  will  consider  the  motor  drive  in  a  plant  manu- 
facturing pressed  brick  from  a  hard  shale  where  the  "dry 
machine"  process  is  used.  In  this  plant  there  are  two  separ- 
ate and  distinct  units,  each  unit  being  driven  by  a  50  ii.p. 
squirrel-cage  motor.  Each  50  h.p.  motor  is  belted  to  a  9  ft 
dry  pan  and  a  brick  press,  as  well  as  the  necessary  conveyors, 
cup  elevators,  etc.  The  moisture  is  added  to  the  material  in 
the  dry  pan,  and  the  material  is  fairly  dry  when  pressed.  The 
kilns  of  this  plant  are  fired  with  cordwood.  Each  unit  is 
capable  of  turning  out  approximately  23,000  Ijricks  an  eight- 
hour  day.  When  a  large  output  is  required  both  units  can  be 
run,  giving  an  output  of  46,000  bricks  a  day.  Under  this 
arrangement  the  ])lant  is  always  run  at  high  efficiency,  and 
one  unit  is  in  reserve  in  case  of  any  breakdown  in  the  other 
unit. 

A  plant  manufacturing  ordinary  drainage  tile  will  have 
the  same  motor  equipment  as  a  brick  plant.  In  fact,  tile  is 
often  made  in  a  brick  plant  by  simply  changing  the  dies  on 
the  auger  machine  so  that  the  clay  will  be  forced  out  in  the 
form  of  a  tube,  whch  is  cut  into  the  required  lengths. 

Sewer  Pipe  Plants 

In  a  certain  sewer  pipe  plant  there  is  in  use,  or  will  be 
shortly,  a  total  of  approximately  235  h.p.  in  squirrel-cage  in- 
duction motors.  The  raw  material  used  is  a  weathered  shale, 
which  is  brf>uglit  to  the  plant  by  railroad.     The  shale  is  con- 


veyed from  the  receiving  platform  and  elevated  to  the  stor- 
age room  by  means  of  two  5  h.p.  motors,  one  operating  the 
conveyor  and  one  the  elevator.  The  shale  is  first  fed  into  a 
dry  pan,  which,  along  with  the  conveying  belt  and  elevating 
cups,  is  driven  by  a  75  h.p.  motor,  belted  to  the  load.  From 
the  dry  pan  the  material  is  carried  to  the  wet  pans,  three  in 
nuni'ber,  where  it  is  uniformly  mixed.  It  is  then  conveyed  by 
belts  and  elevators  to  the  presses,  where  it  is  pressed  into 
moulds,  making  the  different  size  of  sewer  pipe,  one  length 
at  a  time.  Special  shapes  of  pipe  are  hand-moulded.  The 
three  wet  ])ans  and  the  conveyor  belts  are  belt-driven  liy  a 
150  h.p.  motor.  The  moulded  pipe,  after  drying,  is  put  in 
permanent  kilns,  which  are  fired  by  coal.  The  glazing  of  the 
pipe  is  done  during  the  latter  part  of  the  firing. 

Pottery  and  Ornamental  Tile  Plants 

Here  the  nature  of  the  work  is  such  that  individual  motor 
drive  offers  many  advantages.  The  use  of  belts  and  line  shaft- 
ing in  factories  of  this  type  is  especially  disadvantageous  on 
account  of  the  fine  clay  powder  which  fills  the  air  and  col- 
lects on  belts  and  pulleys,  producing  excessive  belt  slippage 
and  large  friction  losses.  The  output  of  the  plant  is,  in 
many  cases,  limited  on  account  of  the  belt  slippages.  The 
use  of  individual  motor  drive  will,  in  such  cases,  increase  the 
output  of  the  factory  without  any  other  increase  in  factory 
equipment,  extra  floor  space,  or  labor. 

In  pottery  and  tile  plants  the  charge,  consisting  of  flint, 
feldspar  and  clay,  is  thoroughly  mixed  with  water  in  a  "blun- 
ger"  mill.  The  "slip"  is  then  sifted  to  remove  lumps  into  an  "agi- 
tator." Then  the  slip  is  pumped  into  a  slip  press,  where  the 
greater  part  of  the  water  is  pressed  out.  The  wet  clay,  which 
is  uniform  in  composition  and  free  from  lumps,  is  taken  from 
the  slip  press.  Up  to  this  point  the  method  of  manufacturing 
pottery  and  ornamental  tile  is  the  same.  For  pottery  the  wet 
clay  is  pressed  through  a  pug  mill  to  distribute  the  moisture 
evenly  and  is  then  moulded  into  finished  shape  on  "jigger" 
machines.  For  tile  the  wet  clay  is  dried  in  racks  and  then 
passed  through  a  crusher.  After  this  it  is  ground  into  a  fine 
powder  in  the  dust  mills.  The  fine,  dry  powder  is  then 
moulded  into  forms  by  presses,  after  whicli  it  is  ready  for  the 
initial  firing.  The  firing  of  the  ware  is  practically  the  same  in 
both  cases.  After  initial  firing  the  ware  is  decorated,  refired. 
and  glazed.  Pottery  is  dipped  entirely  into  the  glaze  and  the 
tile  is  glazed  on  one  side  only.  The  ware  is  again  fired,  which 
completes  its  manufacture. 

Some  of  the  motor  drives  used  in  an  ornamental  tile  and 
pottery  plant  are  as  follows.  Sixty  cycle  squirrel-cage  motors 
are  used: 

10  h.p.;  1,120  r.p.m.  Drive — Geared.  Application — Two 
double  I)lungers. 

3  h.p.;  1.120  r.p.m.     Drive — Geared.     Application — Sifters. 

:!  h.p.;  850  r.p.m.  Drive — Geared.  Application — Agitat- 
ors. 

5   h.p.;    1,120    r.p.m. 
pumps. 

20   h.p.;    1,120   r.p.m. 
tion — Dust   mill. 

T/2    h.p.;    850   r.p.m 
mill. 

15  h.p.;  690  r.p.m. 
eral  glaze  machines. 

An  electric  motor  is  also  geared  to  a  "grog 
crushes  the  Ijroken  sagars. 


Drive — Geared.       Application — Slip 

Drive — Direct  connected,     .'\pplica- 

Drive — Geared.      .Application— Pug 

Drive — Belted.     Application — To  sev- 

pan,  whicii 


Porcelain  Insulator  Plants 

Porcelain  insulators  which  are  made  from  "Kaolin,"  clay, 
and  quartz,  are  manufactured  much  the  same  as  pottery.  The 
wet  clay  may  be  moulded  in  metal  dies  or  on  "giggers"  for 
"petticoat"  insulators,  or  forced  through  a  tube  machine  in 
the  sh_ape  of  tubes  or  cylinders  for  tubes  and  bushings.     The 
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moulded  pieces  arc  thoroughly  dried,  then  dipped  in  a  Klaze, 
which  has  been  made  the  desired  color,  and  again  dried.  This 
Klaze  has  the  same  coefticient  of  expansion  as  the  porcelain, 
and  has  no  constituents  to  deteriorate.  The  insulators  are 
lired  in  kilns,  which  are  raised  to  a  very  high  temperature  for 
a  few  hours  and  then  allowed  to  cool  down  slowly.  Porce- 
lain insulators  must  not  only  stand  high  voltages  in  many 
cases,  but  at  times  heavy  mechanical  strains. 

In  a  certain  electrical  porcelain  insulator  works  located 
in  this  part  of  the  country  there  is  a  good  example  of  indi- 
vidual motor  drive.  The  principal  machines  are  driven  l)y  19 
squirrel-cage  motors,  with  a  total  capacity  of  84  h.p.  The 
motors  are  belted  to  the  driven  machines. 

Hlunger  and  agitators   1  — 10  li.p.  motor 

Pug  mill   1  — H) 

Large  centre  macliine   I  —  I.') 

Small  centre  machine   1 —  "yi     " 

Clay  lathes  1 —  3 

Giggers  2 —  i 

Finishing   machines    I> —     Yj     " 

Grinding  machines    1 —  2 

Glaze  mill    1 —  7 

Grogg  pan   1 —  7]/t     " 

Air  compressor    1 —  8         '' 

Water  pump  1 —  5 

Machine  shop  line  shafting..  ..      1 —  5         " 


li)     84  h.p. 

The  kilns  in  this  plant  are  fired  with  coal. 

The  above  gives  an  idea  of  the  electric  motor  drive  used 
In   various  kinds  of  clay-working  plants. 

One  of  the  points  of  consideration  in  changing  over  from 
steam  to  electric  drive  is  the  method  of  drying  the  product. 
In  those  plants  where  heat  exhausted  from  the  kilns  is  used 
for  drying  or  where  drying  tunnels  are  heated  directly  by 
coal  or  gas  no  change  is  necessary.  However  when  exhaust 
steam  is  used  it  will  probably  l)e  of  advantage  to  consider 
some  other  method  of  drying  in  order  to  eliminate  the  use  of 
boilers  for  this  purpose  only.  Electric  power  for  brick  plants 
can  usually  I)e  purchased  from  the  central  stations  at  a  very 
attractive  figure,  due  to  the  fact  that  the  plant  is  usually  shut 
down  in  cold  weather.  This  means  tliat  the  power  require- 
ments occur  mainly  in  summer,  when  the  central  station  load 
is  otherwise  at  its  lowest  point.  The  point  may  lie  raised  that 
the  first  cost  of  a  number  of  electric  motors  in  a  large  plant  is 
greater  than  the  cost  of  one  steam  engine.  If  you  add  to  the 
cost  of  the  steam  engine  the  cost  of  the  extra  belting,  shaft- 
ing, etc.,  required,  you  will  find  that  the  first  cost  of  the  two 
methods  of  drive  is  approximately  the  same.  When  once  in- 
stalled the  individual  motor  drive  will  efifect  a  consideraljle 
saving  over  the  central  engine  drive,  both  as  regards  cost  of 
manufacturing  and  cost  of  plant  maintenance. 


Scientific  and    Industrial   Research  Council 
Holds  Meeting 

The  Scientific  and  Industrial  Research  Council  held  a 
meeting  at  Ottawa  at  the  close  of  last  week,  at  which  a  num- 
ber of  important  questions  connected  with  Canadian  indus- 
tries were  considered.  A  memorandum  was  forwarded  to  the 
government  urging  immediate  action  to  make  available  the 
varied  fuel  resources  within  the  boundaries  of  the  Dominion 
for  the  use  of  the  people  of  Canada  in  the  coming  year  and 
placing  the  services  of  the  Research  Council  at  the  disposal 
of  the  government  to  that  end. 

.'\  grant  was  made  for  the  purpose  of  carrying  out  an  in- 
vestigation on  the  utilization  of  the  immense  quantity  of  sul- 
phite liquor  which  is  now  thrown  away  as  a  waste  product  by 
the  pulp  mills  of  Canada  with  a  view  to  the  establishment  of 
certain   new  industries  with  this  material  as  a  raw  product. 


The  utilization  of  the  waste  ammoniacal  liquor  from  Canadian 
gas  works  was  also  considered,  this  product  containing  large 
quantities  of  ammonia,  which  is  of  great  value  as  a  fertilizer. 

Stanidardization  of  Engineering  Products 

The  council,  at  the  request  of  the  Institute  of  Civil  Engi- 
neers of  Great  Britain,  also  took  steps  to  bring  before  the 
government  and  certain  manufacturers  of  Canada  the  import- 
ance of  Canada  associating  itself  with  the  movement  which  has 
recently  been  organized  in  Great  Britain,  the  United  States,  and 
France  for  combined  action  in  connection  with  the  standard- 
ization of  various  engineering  products  used  and  exported  from 
these  countries.  This  is  a  matter  of  great  importance  in  con- 
nection with  the  building  up  of  an  export  trade  in  this  class 
of  products  by  Canada  at  the  close  of  the  war.  Connected 
with  this  the  council  is  investigating  a  number  of  other  ques- 
tions which  have  been  submitted  to  it  dealing  with  post-war 
conditions  witli  which  our  Canadian  industries  will  be  brought 
face  to  face  upon  the  declaration  of  peace. 

It  was  decided  also  to  approach  the  Canadian  Manufac-' 
turers'  Association  on  the  question  of  the  development  of 
trade  organizations  for  the  promotion  of  research,  etc.,  in 
connection  with  groups  of  industries,  such  organizations  hav- 
ing lieen  developed  with  most  beneficial  results  in  Great  Bri- 
tain and  in  the  United  States.  Co-operation  along  these  lines 
is  of  the  highest  importance  if  Canada  is  to  be  able  to  hold 
her  own  in  the  keen  competition  which  will  develop  in  foreign 
markets  with  the  cessation  of  hostilities. 

The  council  decided  to  issue  to  the  public  a  series  of  short 
bulletins  dealing  with  some  of  the  more  important  questions 
regarding  the  raw  materials  and  certain  manufacturing  pro- 
blems concerning  whicli  enquiries  are  lieing  made  at  the 
present  time. 

Conservation  of  Fishery  Resources 

The  council,  in  conjunction  with  the  P.iological  Board  of 
Canada,  at  a  previous  meeting,  considered  carefully  the  repre- 
sentations which  had  been  made  to  it  by  the  British  Columbia 
canners'  organizations  and  by  private  parties  in  that  province 
on  the  subject  of  the  preservation  of  the  sockeye  salmon  of 
the  Eraser  River,  the  most  important  of  the  food  fishes  in 
British  Columbia  waters,  and  came  to  the  conclusion  that 
unless  measures  are  taken  very  speedily  the  sockeye  will  soon 
be  exterminated.  The  chief  factors  in  this  are  the  over-fish- 
ing of  the  sockeye  and  the  obstructions  that  are  offered  to  its 
ascent  of  the  Eraser  River  to  its  spawning  grounds  in  the 
upper  reaches  of  that  river.  The  first-named  factor  is  by  far 
the  most  important  in  this  process  of  extermination,  and  it 
concerns  international  waters,  through  which  the  fish  proceed 
from  the  entrance  of  the  Strait  of  St.  Juan  de  Euca  to  the 
mouth  of  the  Eraser  River.  Through  the  extremely  large 
number  of  nets  of  all  descriptions  employed  in  these  waters 
during  the  fishing  season  it  is  impossible  for  all  but  a  minute 
percentage  of  these  fish  to  reach  their  spawning  grounds. 

Resolution 

On  this  subject  the  council  passed  the  following  resolu- 
tion, which  was  communicated  to  the  Minister  of  Marine  and 
F'isheries: 

"The  Research  Council  and  the  Biological  Board  of  Can- 
ada unite  in  recommending  that  the  Dominion  Government 
take  steps  to  arrange  a  convention  with  the  Government  of 
the  United  States  looking  towards  the  appointment  of  an  in- 
ternational commission  which  shall  have  the  control  of  the 
salmon  fisheries  of  the  Fraser  River  and  of  all  those  waters 
through  which  the  fish  pass  to  reach  the  Fraser  River,  this 
commission  to  have  full  power  to  make  and  enforce  regula- 
tions for  the  effective  conservation  and  the  restoration  of 
these  fisheries." 

The  international  commission,  as  suggested,  would  have 
powers  similar  to  those  of  the  International  Waterways  Com- 
mission,  appointed   by    the   government*   nf   (';in:iil:i   nnd   the 
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United  States.  This,  in  tlie  opinion  of  both  the  Research 
Council  and  the  Biological  Board,  is  the  only  way  in  which 
the  sockeye  salmon  can  be  preserved  and  the  canning  industry 
of  British  Columbia  continued. 


Mainly  Constructional 

East  and  Weit— From  Coast  to  Coast 


The  Board  of  Works  of  Peterboro,  Ont.,  has  appropri- 
ated $;i5,000  for  its  operations  during  the  present  year. 

The  City  Council  of  St.  John.  N.B.,  has  passed  an  esti- 
mate of  $132,163.38  for  expenditure  on  public  works  during 
1918. 

The  value  of  the  building  permits  issued  in  Welland, 
Ont..  for  the  month  of  January  is  .$20,410,  as  compared  with 
$2,515  the  same  month  last  year. 

The  plant  of  the  Ontario  National  Brick  Company  at 
Cooksville  has  recently  been  sold  by  the  liquidators.  The 
purchaser  was  Mr.  F.  W.  Tofield.  of  Montreal,  who  repre- 
sents Eastern  interests,  and  the  price  paid  was  $350,000. 

In  the  month  of  January,  this  year,  there  were  43  building 
permits  issued  in  the  city  of  Montreal,  valued  at  $116,110. 
For  the  three  years  previous  the  figures  were:  1917,  33  per- 
mits, $249,895;  1916,  44  permits.  $174,160;  1915,  73  permits, 
$203,201. 

The  Toronto-Hamilton  Highway  Commission  has  con- 
sented to  continue  the  maintenance  of  the  Hamilton  end  of 
the  highway  on  a  "fifty-fifty"  basis  with  the  city.  It  was 
pointed  out,  Iiowever,  that  Hamilton  must  prepare  plans  be- 
fore the  end  of  the  year  for  a  permanent  entrance. 

Lanark  County.  Ontario,  has  submitted  to  the  Provincial 
Minister  of  Public  Works  and  Highways  an  estimate  of 
$34,700  to  cover  construction  work  on  county  roads  and 
.$17,000  for  maintenance  for  the  year  1918.  The  1917  expendi- 
diture  was  $43,536  on  construction  work  and  $12,743  on  main- 
tenance. 

A  syndicate  has  been  formed  which  is  to  engage  in  steel 
I'  and  wooden   shipbuilding  at  Vancouver.     Negotiations  have 

been  entered  into  with  the  British  Government  regarding  a 
contract  for  12  vessels,  and  a  total  investment  of  $200,000,000 
is  planned  for  a  permanent  industry.  Mr.  E.  F.  Hutchings, 
of  Winnipeg,  is  head  of  the  corporation. 

An  international  joint  water  commission  appointed  by 
the  United  States  and  Canadian  governments  recently  met  in 
New  York  to  discuss  means  of  eradicating  pollution  of  those 
streams  which  touch  both  count-'-s.  A  report  is  to  be  sub- 
mitted to  officials  at  Ottawa  and  Washington  showing  the 
extent  of  the  pollution  and  suggesting  remedies. 

The  preliminary  survey  for  the  overhead  bridge  on  Hun- 
ter Street,  Peterboro,  Ont.,  will  be  commenced  by  City  Engi- 
neer Parsons  as  soon  as  the  weather  permits.  He  has  been 
instructed  by  the  Board  of  Works  to  have  plans  prepared  as 
soon  as  possible.  One  of  the  first  steps  in  the  preliminary 
work  will  be  a  series  of  borings  in  the  river  bed  to  determine 
the  character  of  the  foundations. 

Reports  are  again  being  circulated  regarding  the  possi- 
bility of  a  merger  between  the  Dominion  Steel  Corporation 
and  the  Nova  Scotia  Steel  and  Coal  Company.  For  a  number 
of  years  past  attempts  have  been  made  to  amalgamate  the 
two  concerns,  and,  while  no  definite  results  were  olitained.  it 
is  now  stated  by  large  stock-holders  in  the  former  company 
that  the  deal  will  probably  go  through. 

Hon.  Frank  Carvell,  Minister  of  Public  Works,  has  an- 
nounced that  the  tenders  received  for  removing  the  tempor- 


ary bridge  across  the  Kingston  harbor  used  while  the  new 
causeway  was  under  construction  have  been  rejected,  and  that 
tlie  department  will  remove  the  bridge  itself  and  sell  to  the 
city  of  Kingston  at  a  low  price  the  timber,  which  it  wants  for 
the  construction  of  a  large  public  wharf. 

The  government  plans  to  erect  a  nine-storey  million-dol- 
lar ofSce  building  in  Ottawa  to  meet  the  growing  demand  for 
oftice  space  for  the  war  departments.  It  will  be  built  on 
O'Connor  Street,  on  the  site  at  present  occupied  by  the  old 
fisheries  museum,  which  is  now  to  be  torn  down.  Several 
other  ])uildings  will  also  have  to  l)e  expropriated  in  order  to 
provide  the  necessary  space.  Plans  for  the  new  structure  are 
under  way. 

The  Water  Board  of  the  Greater  Winnipeg  Water  Dis- 
trict have  let  the  contract  for  the  laying  of  the  pipe  line  from 
Deacon  to  Winnipeg  to  Thomas  Kelley  &  Sons,  at  $292,215. 
The  contract  for  the  supply  of  the  pipe  and  the  fixing  of  the 
joints  in  the  trench  was  let  to  the  Canada  Lock  Joint  Pipe 
Company,  Ltd.,  their  figure  being  $190,311.  It  was  decided  to 
use  reinforced  concrete  pipe  in  preference  to  cast  iron,  owing 
to  the  cheaper  cost.  The  cost  of  the  former  laid  and  com- 
pleted will  be  $482,026.  this  total  being  $76,731  below  the  esti- 
mate for  tlie  cast  iron  pipe. 

As  a  result  of  a  conference  between  the  Toronto-Hamil- 
ton Highway  Commission  and  representatives  of  the  various 
municipalities  interested  in  the  highway,  the  Ontario  Gov- 
ernment will  be  urged  to  allow  a  speed  limit  of  thirty  miles 
an  hour  to  motor-driven  vehicles  on  the  new  highway  and 
roads  outside  the  city.  Should  the  government  be  averse  to 
granting  this  general  speed  limit,  the  commission  will  ask  for 
permission  to  fix  their  own  limit  on  the  Toronto-Hamilton 
road.  They  will  also  request  authority  to  compel  commercial 
vehicles  using  the  highway  to  cirry  lights. 

Since  the  adoption  of  a  good  roads  system  in  Lincoln 
County,  Ont.,  in  1917  good  progress  has  been  made  l)oth  in 
construction  work  and  organization.  Twenty-two  roads  are 
included,  and  are  so  arranged  as  to  Ijenefit  all  portions  of  the 
county.  Work  has  been  done  in  the  Township  of  Gainsboro. 
the  village  of  Smithville,  and  along  the  entire  length  of  Road 
No.  1,  and  a  bridge  has  been  erected  at  a  cost  of  $3,000.  The 
Niagara  and  Homer  Road  has  been  improved  from  Homer 
to  the  Township  of  Niagara;  also  the  Creek  Road  in  St. 
Davids.  .^bout  twenty  reinforced  concrete  culverts  have 
been  built  in  various  parts  of  the  county.  In  order  to  facili- 
tate the  work  and  shorten  hauls  it  was  decided  at  the  recent 
session  that  the  council  should  purchase  a  quarry  and  stone- 
crushing  equipment. 


Personals 


The  following  officers  were  elected  for  1918  at  the  recent 
annual  convention  of  the  Association  of  Dominion  Land  Sur- 
veyors: President,  J.  N.  Wallace,  Calgary;  vice-president.  J. 
R.  Aikens,  St.  Catharines,  Ont.;  secretary-treasurer.  Major 
E.  W.  Hubbell,  Ottawa. 

Mr.  William  Gore,  of  Toronto,  who  has  been  elected  a 
member  of  the  Canadian  Society  of  Civil  Engineers,  was  at 
one  time  with  the  Fowler  Waring  Cable  Company,  London, 
Eng..  engaged  on  the  design  of  telegraph,  submarine,  and 
telephone  cables  and  the  machinery  for  their  manufacture. 
He  is  now  consulting  engineer  to  the  John  verMehr  Engi- 
neering Company,  Toronto. 


Obituary 

Mr.  Sam.  Newmarcli.  railway  contractor,  who  for  many 
years  has  been  engaged  in  railroad  construction  work  in  Win- 
nipeg and  the  West,  died  suddenly  at  his  residence  in  Van- 
couver on  February  3.  Mr.  Newmarch  was  superintendent  of 
the  gang  of  construction  men  sent  from  Canada  to  construct 
the  road  at  Kola  Bay,  Russia. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    EniUneers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Brandon,  Man. 

The  City  Council  contcmi)latf  the  pur- 
cliase  of  waterworks  eciuipment  costing 
.$3:i,000.     Clerk,  H.  Brown. 

City  Council  contemplate  the  construc- 
tion of  a  waterniain  costing  .$00,000,  First 
St..  Pacific  .Avenue  to  Asylum.  Clerk, 
H.  Brown. 

Daysland,  Alta. 

I'rovincial  Government  contemiilate 
construction  of  two  drainaKC  systems. 
Provincial  drainage  engineer.  \.  McDon- 
ald.  Edmonton. 

London,  Ont. 

City  Council  will  con.struct  an  eight- 
inch  sanitary  sewer  costing  $:i..")00  on 
Clicapside  Street.  Engineer,  H.  A.  Bra- 
zier. 

Milk  River,  Alta. 

Town  Council  contemplate  grading  and 
construction  of  cement  walks.  Secre- 
tary-treasurer. Mr.  Heming. 

North  Vancouver,  B.C. 

City  Council  contemplate  the  erection 
of  a  $.">0,000  filtration  plant.  Engineer.  .\. 
H.  Clucas. 

CONTRACTS  AWARDED 

Alberta,  Province  of 

Mr.  Shcpjiard,  Halcourt,  has  the  gen- 
eral contract  for  $4,000  l)ridge  over  Red 
Willow  River  for  the  Department  of 
Public  Works,  Provincial  Government. 

Prince  Rupert.  B.C. 

The  Grand  Trunk  Pacific  Railway  plan 
to  build  brick  station,  machine  sho))  and 
round  house,  also  1.000-foot  wharf,  at  a 
cost  of  $2.>0,000.  Manager.  W.  P.  Hin- 
ton.  Winnipeg. 

St.  John,  N.B. 

T^epartment  of  Puldic  Works.  Domin- 
ion Government,  contemplate  the  erec- 
tion of  an  extension  to  breakwater  from 
Negro  Point  to  Partridge  Island.  Sec- 
retary, R.  C.   Desrochers.  Ottawa. 

Three  Rivers.  Que. 

The  Canadian  Pacific  Railway,  head 
office.  Montreal,  propose  to  erect  a  $:iO,- 
000  station  at  Chamflour  and  S*.  Maurice 
Street.  District  engineer.  P.  Harper,  Old 
Dalhousie  Station,  Notre  Dame  Street. 
Montreal. 


Public  Buildin||s,  Churches 
and  Schools 

Halcourt,  Alta. 

The  ICast  Red  River  School  District 
contemplate  the  erection  of  a  school.  R. 
.\danis,  .\.  Chapman  and  Mr.  Whistler 
arc  trustees. 

Halifax,  N.S. 

The  Navy  League  of  Canada  contemp- 
late the  erection  of  a  home  costing  $100.- 
000.  Secretary-treasurer,  M.  P.  Fennell, 
Harbor  Board  Building,  Montreal. 


I'"..  I'"..  Boleman.  17  I^ongard  Road,  is 
preparing  plans  for  "St.  Joseph"  church 
for  -the  Roman  Catholit  Episcopal  Cor- 
poration, Dresden   Row. 

Milk  River,  Alta. 

'i'lie  erection  of  a  Union  church  costing 
$4,000  is  contemplated.  .Address,  Meth- 
odist Pastor. 

Ottawa,  Ont. 

Tenders  are  l>eing  received  l)y  the  ar- 
chitects. J.  .'\.  Pearson  and  J.  O.  Mar- 
chand.  Centre  Block,  until  noon,  March 
18,  for  heating  and  ventilating  equipment 
for  the  Parliament  Buildings  for  the  De- 
partment of  Public  Works.  Dominion 
Government.  Plans  and  specifications  at 
office  of  the  general  contractors.  P.  Lyall 
&  Sons  Construction  Co.,  Ltd..  Parlia- 
ment  Buildings, 

Peterboro,  Ont. 

The  Masonic  Lodge  contemplate  the 
erection  of  a  masonic  temple. 

Quebec.  Que. 

L.  Auger.  St.  John  Street,  is  preparing 
sketch  plans  for  $100,000  four-storey 
stone  buildin.g  for  the  St.  John  Bai)tist 
Society. 

J.  E.  Tanguay.  20  D'Aiguillon  Street. 
is  prenaring  nlans  for  $10,000  addition  to 
"St.  Maurice"  school  for  the  Roman 
Catholic  School  Commission. 

Renfrew,  Ont. 

Town  Council  will  make  repairs  to 
niunici|)al  office  building  at  Raglan  and 
Railway  Streets.  Secretary-treasurer,  J. 
.\.   Devenny. 

Spir.  Ont. 

The  School  Board  will  call  tenders 
shortly  for  the  erection  of  an  $8,000  one- 
storey  tile  school.  Architect.  W.  W.  La 
Chance.  27.5  Jarvis  Street.  Toronto. 

Strangfield,  Ont. 

The  School  Board  contemplates  the 
erection  of  a  $4,000  school.  Secretary. 
.Amos  Waite. 

Trail.  B.C. 

The  erection  of  a  $24,000  addition  to 
Central  school  bv  the  School  Board  has 
been  recommended.  Secretary.  F.  E. 
Dockrill. 

Trout  Creek,  B.C. 

The  Military  Hospitals  Commission.  22 
Vittoria  Street.  Ottawa,  contemplate  the 
erection  of  a*  sanitorium.  General  super- 
intendent. J.  H.  W.  Bower. 

Vancouver,  B.C. 

Tlie  Navy  League  of  Canada  contem- 
plate the  erection  of  a  home  costing  $30.- 
000.  Secretary-treasurer.  M.  P.  Fennell. 
Harbor  Bo.ird  Building,  Montreal. 

CONTRACTS  AWARDED 

Kentville.  N.S. 

C.  H.  Wright.  Main  St..  W(dfville,  has 
the  general  contract  for  three-storey  san- 
itorium  for  the  Military  Hospitals  Com- 
mission, 33  Vittoria  Street,  Ottawa. 


Kingston,  Ont. 

H.  Hunter.  :{:t2  Barrie  St.,  has  the  gen- 
eral contract  for  convalescent  hospital 
for  the  Military  Hospital  Commission,  22 
Vittoria   Street,   Ottawa. 


Business  Buildings  and   Indus- 
trial Plants 

Edmonton,  Alta. 

C.  Cockshutt  Plow  Co.,  Ltd.,  9909-101  st 
.\ve..  will  rebuild  their  store  and  build- 
ing which  were  recently  destroyed  by 
fire. 

Fort  William,  Ont. 

The  Canadian  Car  &  Foundry  Co.,  Ltd.. 
120ii  Laughton  .\ve.,  contemplate  the 
erection  of  a  steel  shipbuilding  plant. 
Superintendent.  Mr.  Elster. 

Fredericton,  N.B. 

The  Hartt  Boot  and  Shoe  Co..  Ltd.. 
York  Street,  contemplate  the  erection  of 
a  $.50,000  factory.    President.  Mr.  Palmer. 

Guelph,  Ont. 

G.  B.  Ryan  &  Company  will  rebuild 
their  general  store,  etc.,  on  Wyndham 
Street,  which  were  recently  destroyed 
l)y   fire. 

Hahfax,  N.S. 

Gunn  &  Co..  Ltd..  Campbell  Road, 
contemplate  the  erection  of  a  building 
and  warehouse. 

The  Modern  Garage  Limited  have  se- 
cured a  site  on  which  they  plan  to  erect 
a  garage,  show  room.  etc.  Superintend- 
ent. Jos.  M.  Tobin.  Dennis  BIdg. 

Lethbridge,  Alta. 

R.  C.  Harvey.  6:«-.'ith  St.  S..  contemp- 
lates extensive  addition  to  farm  build- 
ings. 

Ottawa,  Ont. 

.■\lex.  Garvock.  Jr..  ^?,^t  Lewis  Street, 
general  contractor  for  .$00,000  warehouse 
far  A.  L.  Florence.  Redpath  St..  will  let 
plumbing,   heating  and   electrical   work. 

Renfrew,  Ont. 

W.  T.  Guest  contemplates  the  erection 
of  a  $.'>.000  two-storey  brick  veneer  busi- 
ness block  on  Raglan  Street,  to  replace 
one   recently   destroyed    by    fire. 

Toronto,  Ont. 

Tlie  Swift  Canadian  Company.  Kccle 
and  St.  Clair  .\venue.  will  erect  concrete 
and  brick  addition  to  boiler  house,  etc., 
costing  $9..500. 

Plans  are  being  prepared  for  factory 
building  for  the  Board  of  Control  for 
the  manufacture  of  cars. 

J.  H.  McDonald.  887  Bloor  West,  will 
erect  a  $.'!.000  brick  addition  to  his  coal 
warehouse   and   garage. 

Vancouver,  B.C. 

The  Dominion  tanners.  Limitni.  head 
olVicc.  Landed  Block  &  Loan  Bldg..  Ham 
ilton,  Ont.,  contemplate  the  erection 


February  20,  1918 


THE    CONTRACT    RECORD 


135 


^^^  .  J       ^^^       eSTA»USHtO    I80S         ^ 

^ntract  Record 

^^Engineering  Review 

Published   Each   Wednesday  by 

HUGH  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bfdg. 
LONDON,  ENG. 16  Regent  Street  S.W. 

SUBSCRIPTION  RATES 

Canada  and  Great   Britain,  $2,00.     U.   S.  and   Foreign,   $3.00. 

Single  copies  10  cents. 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission 
as  second  class  matter. 

Entered  as  second  class  matter  July  18th,  1914,  at  the  PostofBce  at 
Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879. 


Vo!.  32 


February  20,  1918 


No.  8 


Principal  Contents  ?»«« 

Editorial 135 

The  Largest  Public  School  in  Canada 137 

New  Water  Works  System  at  Cap  de  la  Madeleine   . . .  139 

Low  Grade  Fuels  for  Clay  Working  Plants 141 

War  Conditions  Augment  Motor  Traffic 143 

The  Architect's  Place  in  Railway  Work 146 

Public  Works  of  Manitoba 148 

Locomotive  Cranes  as  Pile  Drivers 149 

Mainly  Constructional 153 


Snow  Removal  on  Rural  Roads 

LAST  week's  Contract  Record  quoted  the  experi- 
ences of  two  or  three  road  engineers  in  regard 
to  snow-cleaning  inethods  and  possibilities  on 
rural  roads.  In  urban  districts,  snow  removal  is 
an  absolute  necessity  and  requires  competent  organ- 
ization to  produce  effective  results.  The  intricacy  of 
traffic  requirements  on  city  streets  makes  it  almost 
impossible  to  take  half-hearted  measures.  On  the 
other  hand,  there  have  been  no  very  exhaustive  at- 
tempts, heretofore,  to  keep  country  roads  passable 
in  the  winter  time.  Traffic  on  such  highways  has 
been  largely  confined  to  the  horse-drawn  variety  and 
alinost  entirely  localized.  Long-distance  motor  travel 
has  scarcely  been  considered,  and  if  considered,  has 
been  set  aside  as  impossible. 

The  vast  improvements  effected  to  country  high- 
ways in  recent  times,  has  opened  the  question,  how- 
ever, of  the  possibility  of  making  such  improveinents 
available  for  twelve  months  of  the  year  instead  of,  per- 
haps, eight.     The  more  universal   adoption  of  hard- 


surfaces  is  adding  force  to  the  arguments  for  passable 
roads  in  the  winter  season.  Long  stretches  of  inter- 
urban  and  cross-country  roads  of  durable  construe-, 
tion  are  now  going  to  waste  for  four  months  every 
year,  due,  simply,  to  the  effect  of  snow.  If  there  were 
adopted  suitable  measures  for  maintaining  unrestrict- 
ed travel,  there  would  no  doubt  be  sufficient  motor  . 
traffic  of  a  commercial  character  to  justify  the  trouble 
and  expenditure  necessary. 

The  railway  congestion  and  general  transportation 
demoralization  this  winter  has  added  force  to  the  argu- 
ment for  clear  through  routes.  Commercial  traffic  on 
a  fairly  large  scale  would,  we  think,  make  use  of  inter- 
urban  routes  if  such  were  available.  This  would,  in  a 
measure,  relieve  the  congestion  of  the  railways  by  per- 
mitting movement  of  short-distance  freight. 

The  article  published  in  the  last  issue  of  the  Con- 
tract Record  instances  two  methods  that  have  proved 
very  effective.  Obviously,  conditions  do  not  permit 
of  an  adoption  of  a  uniform  means  of  snow  removal, 
but  there  are  in  the  two  cases  cited,  some  very  valuable 
suggestions  that,  no  doubt,  are  applicable  to  most  con- 
ditions obtaining  in  the  greater  part  of  Canada.  Per- 
haps the  most  notable  instance  of  rural  snow  cleaning 
that  has  come  to  notice  is  Pennsylvania's  work  in  keep- 
ing a  225-mile  stretch  open  for  army  transport  trains. 
The  system  for  handling  this  work  expeditiously  is 
commendable,  and  the  results  of  these  attempts  open 
the  way  for  the  wider  adoption  of  similar  measures. 


Montreal  Builders  Favor  Labor  Importation 

AT  a  recent  meeting  the  Montreal  Builders'  Ex- 
change passed  a  resolution  in  favor  of  the  lim- 
ited importation  of  Asiatic  labor,  under  well- 
defined  regulations,  and  instructed  the  secre- 
tary to  write  to  the  federal  premier,  the  federal  minis- 
ter of  labor,  and  Lord  Shaughnessy  to  this  effect.  The 
question  was  introduced  by  Mr.  Fred  B.  Locker,  who 
called  attention  to  the  shortage  of  labor  in  certain 
trades  and  the  difficulty  the  Dominion  was  experienc- 
ing in  securing  a  sufficient  supply  of  unskilled  work- 
ers, lie  complained  of  the  attitude  of  organized  labor 
towards  the  importation  of  Asiatics,  and  pointed  out 
that  such  a  step  was  in  the  national  interest,  as  the 
shortage  of  labor  was  largely  responsible  for  fuel  and 
transportation  troubles. 

'"Organized  labor,"  said  Mr.  Locker,  "seems  to  be 
gathering  strength  from  the  war,  and  is  now  so  strong 
and  selfish  that  it  had  already  persuaded  our  profes- 
sional politicians  that  it  is  too  important  to  do  its 
share  on  the  battlefield  and  that  it  must  stay  at  home 
to  make  the  bullets  for  others  to  fire.  The  professional 
politician  says,  'Right  you  are,  labor,'  and  labor  re- 
torts :  'Yes,  but  we  want  more  wages  for  staying  at 
home  and  working.'  And  while  other  citizens  are  gone 
fighting,  labor  demands  higher  wages  and  more  advan- 
tages. 

"We  at  home  are  cold  and  need  coal,  and  ask  that 
30,000  Chinese  coolies  be  imported  to  cut  our  wood 
and  to  hew  our  coal ;  but  labor  says :  'No,  you  shall  not, 
lest  some  of  our  advantages  be  curtailed.'  " 

Another  matter  discussed  at  the  meeting  was  the 
amendments  to  the  Workmen's  Compensation  Act. 
W.  M.  Irving  reported  that  these  had  been  examined 
by  the  legislation  commitee,  and,  taking  into  account 
the  increase  of  wages  since  1909  and  the  higher  cost  of 
living,  it  was  considered  that  the  proposed  increases 
under  the  various  sections,  viz.,  from  $2,000  to  $2,500, 
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from  $600  to  $800,  and  from  $1,000  to  $1,200,  were  jus- 
tified. His  committee,  therefore,  recommended  that 
no  further  action  be  taken.  The  report  was  adopted 
unanimously.  The  legislation  committee,  which  is 
composed  of  W.  M.  Irving,  convener,  and  Messrs. 
Munn  and  Walsh,  was  continued,  and, instructed  to 
.  examine  and  report  on  the  working  of  the  Ontario 
Workmen's  Compensation  Act,  with  special  reference 
to  the  obligations  of  Quebec  contractors  and  sub-con- 
tractors who  engage  in  construction  work  in  Ontario, 
and  also  as  to  the  position  of  Quebec  workmen  who 
engage  in  either  province  for  work  in  Ontario. 

The  secretary  submitted  correspondence  he  had 
had  with  the  Hon.  L.  A.  Taschereau  regarding  the  pro- 
posed bill  for  the  protection  of  pul)lic  buildings  against 
fire.  The  minister  had  agreed  to  receive  a  deputation 
from  the  exchange  in  this  connection,  and,  as  the  pro- 
posals afTect  not  only  general  contractors  but  heating 
and  electrical  contractors,  it  was  agreed  that  A.  H. 
Vincent  would  obtain  the  views  of  the  electrical  con- 
tractors and  J.  E.  Walsh  those  of  the  heating  contrac- 
tors, and  report  as  early  as  possible. 

President  Anglin,  with  the  advice  and  consent  of 
the  directors,  appointed  the  following  standing  com- 
mittees: 

Membership  —  First  Vice-President  Dykes  (con- 
vener) and  Messrs.  Locker  and  Smallpiece. 

Rooms  and  Rules  —  Second  Vice-President  Irving 
(convener)  and  Messrs.  Ramsay  and  Webster. 

Audit  and  Finance — J.  E.  Walsh  (convener)  and 
Messrs.  Fussing  and  Vincent. 


P' 


More  Effective  Fire   Protection  for  Public 
Buildings  in  Quebec 

MORE  effective  protection  for  public  buildings 
is  provided  in  a  bill  now  before  the  Quebec 
Legislature,  entitled,  "An  Act  for  the  Protec- 
tion of  Public  Buildings  Against  Fire."  Sev- 
eral clauses  apply  to  electrical  installations  and  heating 
apparatus.    These  are  as  follows : 

No  electric  installation  in  a  public  building  in  the 
province  for  the  transmission  of  light,  motive  power, 
or  heat  shall  be  put  in  or  altered  except  by  a  person  or 
under  the  immediate  supervision  of  a  person  duly 
authorized  and  holding  a  license  to  that  effect. 

Every  heating  apparatus  already  installed  in  a 
building  or  to  be  so  in  future,  must  be  approved  by  one 
of  the  inspectors  of  public  buildings,  who  .shall  give 
the  proprietor  of  the  building  a  certificate  to  that  effect. 
This  certificate  must  be  always  posted  up  at  the  place 
indicated  by  the  inspector. 

The  Lieutenant-Governor-in-Council  may  prescribe 
the  conditions  on  which  the  license  provided  for  above 
shall  be  issued,  its  duration,  and  the  fee  chargeable 
thereon.  He  may  likewise  prescribe  such  conditions 
as  he  may  deem  fair  and  reasonable  respecting  the  in- 
stallation of  a  heating  system  in  a  public  building,  as 
well  as  the  conditions  on  which  the  certificate  provided 
for  above  shall  be  issued,  its  duration,  and  the  fees 
chargeable  .thereon. 

The  chief  inspector  of  public  buildings  may,  with 
the  approval  of  the  Minister  of  Public  Works  and 
Labor,  declare  any  electric  installation  or  heating  ap- 
paratus now  in  any  public  building  defective,  and  may 
order  the  necessary  alterations  to  be  made ;  and,  if  the 
proprietor  does  not  comply  with  the  said  inspector's 
orders  to  that  effect,  he  shall  be  liable  to  the  penalties 
provided. 


Problems  Confronting  the  Canadian  Society 
of  Civil  Engineers 

<<  T^ROBLEMS  Confronting  the  Society,"  was  the 
subject  of  an  address  by  Mr.  H.  H.  Vaughan, 
president  of  the  Engineering  Institute  of  Can- 
ada, at  the  regular  monthly  luncheon  of  the 
Ottawa  branch  of  that  organization  on  Thursday  after- 
noon. 

The  speaker  referred  at  some  length  to  the  decision 
that  had  culminated  in  changing  the  name  of  the  socie- 
ty from  the  "Canadian  Society  of  Civil  Engineers"  to 
"Engineering  Institute  of  Canada."  While  the  change 
may  have  its  demerits  as  well  as  its  merits,  personally 
he  felt  that  it  should  add  virility  and  prestige  to  the 
profession.  It  was  undoubtedly  the  intention  to  give 
the  mechanical,  mining,  electrical,  and  other  branches 
of  engineering  an  equal  footing  and  share  in  the  organ-  . 
ization.  To  do  this  it  was  essential  to  further  supple- 
ment the  membership  from  other  fields  of  engineering 
than  that  technically  known  as  "civil."  Further,  such 
members  must  be  adequately  represented  on  the  coun- 
cil by  men  in  the  forefront  of  the  respective  hranches 
of  the  profession.  The  speaker  referred  to  his  own 
election  as  president  of  the  institute  as  already  being 
a  recognition  of  the  mechanical  engineers. 

This  should  be  followed  by  the  formation  of  sec- 
tions in  each  of  the  institute's  .branch  organizations,  to 
take  care  of  the  interests  of  the  electricals,  chemicals, 
mechanicals,  etc.,  so  that  concerted  action  may  be 
taken  in  municipal  and  provincial  affairs  as  represent- 
ing the  engineers  of  Canada. 

The  reports  and  papers  hitherto  presented  at  the 
annual  meetings  have  not  been  considered  by  the 
branches.  It  was  suggested  that  committee  reports 
should  be  submitted  in  time  to  allow  of  their  being 
sent  to  the  branches  for  criticism,  which  could,  in  turn, 
be  submitted  to  the  annual  meeting. 

It  was  further  proposed  to  hold  general  district  or 
provincial  meetings  each  year  in  each  province,  pre- 
ferably in  industrial  centres,  where  technical  papers 
would  be  read  and  discussed,  industries  inspected,  and 
ideas  interclnmged. 

It  is  possibl.^  that  uniformity  of  legislation  should 
be  urged  for  each  of  the  provinces,  so  that  qualified 
men  would  be  able  to  practice  in  any  part  of  Canada.  If 
legislation  defining  the  status  of  the  engineer  and  lim- 
iting the  practice  of  the  profession  to  members  of  the 
institute  is  desiral)le,  it  should  be  of  such  a  nature  as 
to  permit  the  practice  of  engineering  by  any  member 
in  whatever  province  such  legislation  maj'  be  effected. 
Mr.  Vaughan  pointed  out  particularly  that  legislation 
of  this  kind  may  be  simple  enough  in  respect  to  civil 
engineers,  but  is  a  very  difficult  and  complex  matter 
in  so  far  as,  for  example,  the  electrical  and  mechanical 
practitioners  are  concerned. 

In  general,  the  engineering  profession  should  take 
a  more  outstanding  position  in  municipal,  provincial, 
and  national  affairs  than  it  has  hitherto  done.  There 
is  an  awakening  recognition  of  the  importance  of  the 
engineer,  and  efforts  should  be  made  to  keep  the  influ- 
ence of  the  profession  on  a  high  plane. 

Mr.  Vaughan  pointed  out  that  engineers  might  well 
take  a  more  prominent  part  in  the  solution  of  the  fuel- 
power  situation  in  the  Dominion.  No  hody  of  men  is 
better  fitted  by  training  and  experience  to  assist  in 
evolving  a  comprehensive  policj'  for  the  Dominion  to 
realize  the  inestimable  advantages  of  a  co-ordination 
of  the  water-power  and  the  fuel  resources  of  Canada. 
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The  Largest  Public  School  in  Canada 

Park  School  in  Toronto  with  Accommodation  for  1700  Pupils — 
Description  of  Its  Design  and  Construction— Cost  $188,000.00 


THE  largest  public  school  building  in  Canada  is 
the  Park  School,  at  Toronto.  The  new  build- 
ing, which  is  just  Hearing  completion,  replaces 
the  old  Park  School,  one  of  Toronto's  most  his- 
toric educational  institutions,  and  the  motives  for  its 
erection  were  lack  of  accommodation  and  a  need  of 
better  lighting  and  ventilating  conditions.  It  is  e.x- 
I)ected  that  during  the  spring  the  new  structure  will  be 


The  Park  school  is  the  largest  building  of  its  l<ind  in  Canada. 

occupied  and  the  old  Park  School  will,  in  all  likelihood, 
be  demolished.    The  new  school  cost  $188,000. 

The  site  of  the  new  school  is  on  the  north  side  of 
Sydenham  Street,  between  Sumach  and  Sackville 
Streets,  to  the  south  of  and  adjoining  the  old  school 
property.  The  building  is  in  the  form  of  a  T,  272  feet 
across  the  front  by  69  feet  in  depth,  with  an  exten- 
sion of  55  feet  by  72  feet,  and  all  three  storeys  in  height. 
It  contains  34  ordinary  classrooms,  each  seating  50 
pupils,  the  total  of  such  accommodation  being  about 
1.700  pupils. 

In  addition  to  these  classrooms  there  are  two  larger 
and  special  rooms  to  accommodate  the  departments  of 
household  science  and  manual  training.  A  kindergar- 
ten room,  which  is  double  the  size  of  the  ordinary 
rooms,  is  located  on  the  ground  floor,  and  so  arranged 
that  it  can  be  thrown  open  in  combination  with  a  large 
hall  space,  thus  providing  a  large  audience  room  with- 
out the  cost  of  making  part  of  the  building  exclusively 
for  that  purpose.  This  combination  has  been  made  a 
feature  of  the  Toronto  public  school  buildings  for  a 
number  of  years. 

Between  the  main  entrances  is  the  principal's  office, 
with  waiting-room  and  supply-room  adjoining.  Pass- 
ing through  the  main  vestibule,  one  enters  the  large 
rotunda,  with  wide  corridors  running  east  and  west, 
with  classrooms  on  either  side.  The  lighting  of  these 
classrooms  is  by  large  group  windows,  on  one  side 
only,  to  the  left  of  the  pupils,  in  accordance  with  well- 
established  practice  in  modern  school  architecture.  The 
classrooms  on  all  floors  are  laid  out  similarly  on  either 
side  of  longitudinal  corridors. 

Suitable  rooms  are  provided  for  various  purposes. 


such  as  teachers'  lunch  rooms  and  rest  rooms,  store- 
rooms, medical  inspection  rooms,  and  lavatories  on 
each  floor  for  both  teachers  and  pupils. 

The  basement,  which  is  well  above  grade,  ensur- 
ing good  light  and  ventilation,  has  a  number  of  exits 
direct  to  the  school  yard,  and  contains  girls'  and  boys' 
assembly  rooms,  a  large  drill  room,  and  pupils'  lava- 
tories. 

The  exterior  design  is  Greek,  as  near  as  can  be 
adapted  to  modern  school  work,  with  strong,  plain 
lines,  both  imposing  and  interesting.  It  is  carefully 
worked  out  in  well-balanced  proportions.  The  walls 
are  faced  with  first-class  red  stock  brick  and  trimmed 
with  New  Brunswick  sand  stone.  The  photographs 
reproduced  herewith  give  an  idea  of  the  exterior  and 
the  entrance.  Besides  the  main  entrance  there  is  an- 
other on  the  front  with  two  on  the  east  and  two  at  the 
rear. 

In  construction  the  building  has  concrete  founda- 
tions, with  brick  walls  and  partitions.  Stone  is  used 
as  trim  for  the  entrance  columns,  doorways,  and  steps, 
coping,   cornice   belt   courses,    sills,   and   lintels.     The 
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The  entrance  to  the  Park  school. 

columns  are  surmounted  with  carved  capitals.  The 
brickwork  is  plainly  carried  out,  except  for  large  panel ' 
work  on  the  sides.  The  main  partitions  are  of  brick, 
with  a  few  4  and  6  in.  tile  secondary  partitions  divid- 
ing the  principal's  office  and  waiting-rooms,  lavatories, 
manual  training  room,  and  domestic  science  room. 
On   the  ground   floor  the  outside   walls   measure    "  : 
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inches,  and  partitions  are  14  inches,  while  these  are 
14^  inches  and  9  inches  respectively  on  the  upper 
storeys.  The  stairs  throughout  are  of  iron.  The  floors 
of  the  classrooms  are  of  wooden  joist  construction, 
with  a  maple  surface.  In  the  corridors  a  4  inch  rein- 
forced concrete  slab  is  used,  with  I-beams  spanning" 
from  wall  to  wall.  The  beams  are  bo.xed  in  and  plas- 
tered so  as  to  present  a  plastered  beamed  ceiling.  The 
concrete  slab  is  surfaced  with  terrazzo.*  Concrete  has 
also  been  used  for  side  and  rear  steps  and  vestibule. 

The  storey  heights  are:  Basement,  11  ft.  6  in.; 
ground  and  first  floors,  14  ft.  6  in. ;  second  floor,  13  ft. 
The  boiler-room  floor  is  5  ft.  below  the  general  base- 
ment floor  level.  A  mezzanine  is  located  in  the  corri- 
dor, just  above  the  main  entrance.  This  contains  a 
kitchen  and  teachers'  dining  and  rest  reom.  The  class- 
rooms measure  about  24  ft.  x  39  ft.,  including"  a  cloak- 
room at  one  end.  They  are  lighted  by  a  group  win- 
dow, 22  ft.  long,  containing"  5  units. 

The  construction  is  what  is  termed  "second  class," 


New  Water  Works  System  at 
Gap  de  la  Madeleine,  P.Q. 

By  Romeo  Morrissette 

ANEW  water  supply  and  distribution  system 
has  recently  been  completed  in  Cap  de  la 
Madeleine,  P.Q.  The  installation  was  ren- 
dered necessary  on  account  of  the  rapid 
growth  of  the  village,  the  development  of  which  has 
been  very  much  promoted  by  the  location  of  new  in- 
dustries within  the  municipality.  The  most  recent  of 
these  is  the  Tidewater  Shipbuilding  Company,  which 
has  under  progress  the  equipment  of  a  shipyard.  Two 
years  ago  the  St.  Maurice  Paper  Company  built  a  large 
plant.  The  village  has  recently  applied  to  the  Quebec 
Legislature  for  incorporation  as  a  city,  and  the  charter 
has  been  granted. 

In   the   season   of    1916-17   the   village   council   re- 


ri._ 
fireproof  construction." 
The  plumljing",  heating,  and  ventilating  are  com- 
plete in  every  detail,  and  no  pains  have  been  spared  to 
make  this  one  of  the  most  sanitary  and  up-to-date  in- 
stallations of  any  school  in  the  country.  The  class- 
rooms, in  addition  to  being  heated  with  direct  steam 
radiation,  are  ventilated  with  a  modern  system  of 
forced  fresh,  -warm  air.  The  fresh  air  intakes  are  lo- 
cated at  the  sides  of  the  main  entrance. 
The  following  is  a  list  of  the  contractors :  Masonry, 
Lucas  &  Son ;  carpentry,  William  Williamson  ;  plas- 
tering", Beaver  &  Son ;  painting,  J.  Bell ;  heating  and 
plumbing,  Purdy-Mansell,  Ltd. ;  iron  stairs,  Canada 
Wire  and  Iron  Goods  Company ;  roofing,  W.  E.  Dil- 
lon ;  leaded  lights,  Luxfer  Prism ;  reinforced  concrete, 
LA.  C.  Richmond;  heat  regulation,  Johnson  Tempera- 
ture Regulation  Company ;  electric  wiring,  A.  R.  Rice ; 
terrazzo   floors,   Venetian   Marble   and   Mosaic    Com- 


Plan  of  first  floor  of  Park  school. 


ceived  from  a  private  company,  promoted  by  Mr.  Al- 
phonse  Aubin,  of  St.  Jerome  du  Lac  St.  Jean,  an  ofier 
for  the  installation  of  a  water  supply  system.  The 
council  granted  to  this  company  a  franchise,  by  which 
the  latter  agreed  to  build  the  whole  system  at  their 
own  risk  and  expense.  The  municipality  reserved  for 
itself  the  right  to  buy  within  sixty  days  after  its  ac- 
ceptance by  the  municipal  council,  represented  by  a 
technical  expert,  or  in  any  time  after  five  years.  In 
the  former  case,  the  price  to  be  paid  was  the  cost  of 
the  systemjjy  unit  of  measurement.  In  the  latter,  the 
price  was  the  capital  represented  by  the  revenue  of  the 
system  at  that  time  on  a  basis  of  5  "per  cent,  of  interest. 
The  company  issued  their  own  bonds,  which  were  dis- 
posed of  by  the  Canadian  Bond  Company,  of  Montreal. 
The  geological  formation  at  Cap  de  la  Madeleine 
comprises  a  sand  stratum  over  a  clay  stratum.  The 
sand  extends  under  all  the  city  to  a  greater  or  less  de- 
gree of  thickness,  and  it  is  easy  and  inexpensive  to 
sink  wells  to  such  water-l)earing"  sand.     The  water  is 
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pure  an<l  cold.  l'"()r  this  reason  the  engineers  planned 
to  piinip  the  water  from  a  series  of  pipe  wells  directly 
to  a  main  pipe  or  reservoir.  The  engineer  in  charge  of 
the  work  was  Mr.  J.  H.  Grenon,  of  Chicoutimi,  and 
Mr.  G.  C.  Bastein,  C.E.,  acted  as  technical  expert  for 
the  municipality.  ^ 

Pumping  Station 

The  pumping  station  is  a  frame  house  18  ft.  x  24 
ft.,  with  a  concrete  Hoor.  Space  was  designed  for  two 
pumps,  but  last  year  only  one  was  placed.    This  is  of 


The  reservoir  is  waterproofed  with  a  3-inch  thickness 
of  grout,  embodying  10  per  cent,  of  Toch  cement. 

Mr.  O.  Arcand,  of  Three  Rivers,  was  the  contract<»r 
for  this  reservoir,  which  cost  $4,000. 

Pipe  Laying 

Pipe  laying  was  done  according  to  the  following 
schedule : 

Diameter.  Amount. 

10-in 3,980  feet 

8-in 8,100    " 

6-in 16,542    " 

4-in 821     " 

2-in 3,936    " 

Trenches  were  opened  for  a  distance  of  33,400  feet. 
Sub-contracts  for  the  digging  of  trenches  were  given 
to  John  Boivin,  W.  Binette,  and  O.  Pronovost,  at  25 
cents  per  cubic  yard.  The  laying  of  pipe  cost  8  cents 
per  lineal  foot,  and  the  pipe  cost  approximately  $60 
per  ton.  It  was  furnished  by  Messrs.  Therreault  & 
F^acine,  from  Quebec. 

I'orty-six  tire  hydrants  were  placed,  at  $75  each,  and 
45  valves,  at  $40  each. 

Sewer  System 

Vitrified  clay  sewer  pipe  was  placed  alongside  the 
aqueduct,  with  a  gradient  varying  from  0.20  per  cent, 
to  2.00  per  cent.    The  price  for  the  laying  was  10  cents 


Diagram  of  pump-house  and  valve  arrangement. 

the  centrifugal  type,  with  a  capacity  of  450  gallons  per 
minute,  under  a  head  of  125  feet.  It  is  driven  by  an 
electric  25  horse-power  motor.  The  diameter  of  the 
pump  is  6  inches,  and  it  is  connected  to  a  10-inch  main 
and  to  an  8-inch  pipe  leading  to  the  reservoir.  Valves 
have  been  installed  in  order  to  control  the  whole  sys- 
tem from  the  pumping  station  and  also  to  permit  the 
cleaning  and  repairing  of  any  part  of  the  syst6rn 
directly  from  the  same  station.  The  work  has  been 
performed  by  the  general  contractor,  Mr.  Alphonse 
Aubin. 

The  Reservoir 

The  reservoir  is  located  on  the  hill  60  feet  above 
the  pumping  station  and  6,300  feet  from  the  village.  It 


Arrangement  of  (evver  and  water  pipes. 

is  circular,  with  a  diameter  of  86  feet  at  the  top  and  50 
feet  at  the  bottom.  Half-inch  twisted  steel  bars  on 
>4-inch  twisted  steel  bars  were  used  as  reinforcement. 


Sliowing  half  o(  concrete  rexrvoir. 


i»ars,ltcjbc 
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per  lineal  foot,  and  the  job  was  carried  out  by  the 
same  contractors. 

Forty-two   concrete   manholes,   at  $45   each,   were 
placed;  also  15  vitrified  clay  pipe  catch-basins. 


The  Court  of  Appeal,  Montreal,  has  reversed  the 
judgment  of  the  Superior  Court  in  the  case  of  Quinlan 
&  Robertson,  contractors,  Montreal  vs.  the  City  of 
Maisonneuve.  The  contractors  claimed  the  interest 
coupons,  of  the  value  of  $12,420,  on  certain  bonds 
issued  in  payment  of  the  construction  of  the  boulevard, 
and  refused  the  bonds  without  the  coupons.  The  Su- 
perior Court  allowed  the  sum  of  $5,755,  but  the  judg- 
ment has  been  reversed  by  the  Court  of  Appeals,  who 
allowed  the  full  amount  claimed.  Mr.  Justice  Cros.s, 
however,  dissented,  on  the  ground  that  the  full  amount 
would  represent  more  than  the  contract  price  for  the 
work. 


A  town-])lanning  and  rural  development  Act  has 
been  passed  in  Saskatchewan.  The  Act  contains  a  num- 
ber of  new  features  which  are  improvements  on  previ- 
ous town-planning  legislation.  There  are  now  six  pro- 
vinces in  Canada  with  town-planning  and  development 
Acts. 


The  fourth  annual  meeting  of  the  Ontario  Safety 
League  was  held  in  the  Council  Chamber  of  the  Board 
of  Trade,  19th  floor.  Royal  Bank  Building,  Toronto,  on 
Monday,  February  4th. 
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Low  Grade  Fuels  for  Clay  Working  Plants 

Paper  Before  G.N.G.P.-A.  Describes   How  the  Installation  of 
Forced   Draft  in  Brick  Kilns   Makes   Lignite  Fuel  Available 

By  W.  G.  Worcester*  


IT  is  the  final  stage  of  clay  product  manufacture, 
the  burning-,  that  causes  the  greatest  concern  to 
the  clay-worker,  not  only  because  of  a  desire  to 
procure  a  100  per  cent,  burn,  but  also  on  account 
of  the  increasing  price  and  scarcity  of  fuel.  This  is 
influencing  the  clay  product  manufacturer  to  turn  his 
attention  to  the  matter  of  improved  kilns,  furnaces, 
and  burning  conditions,  in  order  that  there  may  be 
obtained  from  his  fuel  the  greatest  possible  amount  of 
work  value  per  ton,  cubic  foot,  or  gallon,  as  the  case 
may  be. 

If  the  investigation  is  extended  far  enough  there 
will  be  found  available  at  the  present  time  some  very 
excellent  and  highly  efficient  equipment  for  the  con- 
servation of  fuel.  These  ideal  conditions  will  be  found 
in  the  continuous  kiln,  the  gas  producer  (used  for 
either  continuous  or  periodic  kilns),  the  tunnel  kiln, 
which,  theoretically,  offers  great  possibilities,  and,  in 
addition  to  the  above,  though  in  no  manner  belonging 
to  the  same  class  as  a  fuel  economizer,  there  might  be 
added  the  use  of  force  draft,  which,  as  will  be  shown, 
offers  economical  possibilities  considerably  in  advance 
of  those  to  be  derived  from  the  natural  draft  method  so 
commonly  used. 

Poor  Fuels  Burned  With  Forced  Draft 

The  writer  does  not  wish  to  give  out  the  impres- 
sion that  force  draft  would  prove  economical  under  all 
conditions,  or  that  he  would  recommend  its  use  or  in- 
stallation by  any  company  financially  strong  enough 
to  fortify  themselves  with  a  continuous  kiln  or  gas- 
producer.  Where  there  is  one  company  in  the  indus- 
try, however,  able  to  embark  with  a  continuous  kiln, 
there  are  scores  that  must  creep  before  they  walk.  It 
is  to  the  latter  that  the  use  of  force  draft  may  prove  of 
assistance,  especially  in  those  districts  where  cheap 
coal  or  screenings  are  available ;  and,  in  the  provinces 
of  Western  Canada  where  vast  deposits  of  brown  or 
lignite  coals  prevail,  these  latter  coals  slake  or  crumble 
very  easily  upon  exposure  to  the  air,  and  eventually 
will  reach  a  stage  where  it  becomes  nearly  impossible 
to  use  them  for  brick-burning  in  the  ordinary  way 
with  natural  draft.  A  personal  study  of  these  low- 
grade  coals  in  Alberta,  covering  a  period  of  nearly  four 
years,  convinces  the  writer  that,  even  though  they  be 
badly  weathered,  they  can  be  burned  successfully  with 
force  draft. 

The  application  of  forced  draft  to  the  clay  industry 
is  of  comparatively  recent  origin.  As  far  as  the  writer 
has  been  able  to  learn,  it  remained  for  Mr.  J.  C.  Boss, 
of  Indiana,  to  advocate  its  use  for  brick-burning.  Mr. 
Boss  designed  a  suitable  means  for  applying  it  to  kiln 
furnaces,  for  which  he  was  granted  a  patent  a  number 
of  years  ago,  and  at  present  has  many  installations 
throughout  the  country.  Since  the  Boss  system  was 
brought  out  there  have  been  other  systems  or  methods 
devised  to  accomplish  the  same  purpose.  To  he  more 
specific,  there  is  in  use  at  Crawfordsville,  Indiana,  on 
three  brick  vards,  a  special  grate  for  the  use  of  force 
draft  that  had  its  inception  some  nine  years  ago.  Dur- 
ing the  past  year  I  have  been  associated  with  one  of 

•Secretary  of  the  Alberta  Clay  Prqducts  Manufacturers'  Association. 


the  above  plants,  where  I  have  made  a  careful  study  of 
the  burning  system  as  used  at  that  point.  In  present- 
ing the  result  of  my  observations  and  deductions  my 
object  is  to  bring  to  the  attention  of  clay  workers  a 
possible  means  of  reducing  their  burning  costs. 

Force  Draft  System  and  Equipment 

The  primary  feature  of  force  draft  is  some  mechani- 
cal means  of  supplying  a  relatively  large  volume  of  air 
under  low  pressure.  This  is  usually  supplied  by  a  fan 
or  blower,  similar  in  design  to  those  used  on  waste 
heat  dryers,  the  size  naturally  depending  on  the  num- 
ber of  kilns  or  bricks  to  be  burned  at  one  time.  An 
average  installation  for  a  plant  of  fifty  thousand  build- 
ing brick  capacity  would  be  a  fan  similar  to  a  No.  80 
of  the  American  Blower  Company  make,  this  fan  hav- 
ing a  wheel  with  a  diameter  of  48  inches  and  a  face  of 
24  inches,  in  a  bottom  horizontal  discharge  housing, 
and  operating  at  approximately  600  r.p.m.  With  the 
above  conditions  there  is  available  at  the  kilns  an 
ample  supply  of  air  under  a  pressure  of  l)i  inches.  II 
is  quite  obvious  that  it  is  necessary  to  have  an  excess 
of  air  at  all  times  in  order  that  there  may  be  a  suffi- 
cient volume  to  care  for  at  least  five  round  30-ft.  kilns 
at  the  same  time ;  otherwise,  as  each  succeeding  kiln  is 
added,  the  volume  and  pressure  per  kiln  will  reduce, 
with  a  consequent  alteration  of  the  burning  conditions. 

The  necessary  power  to  operate  the  fan  would 
naturally  be  consistent  with  that  of  the  main  plant, 
electric  or  steam,  though  a  gas  engine  would  answer 
very  well.  The  main  requirement  is  that  of  a  fairly 
constant  speed. 

To  keep  the  yard  and  kilns  free  from  an  overhead 
system,  which  is  not  only  unsightly  but  cumbersome 
as  well,  the  use  of  underground  flues  is  to  be  recom- 
mended ;  these  ■should  lie  as  nearly  airtight  as  possible 
and  free  from  sharp  turns  or  bends.  While  in  some 
cases  the  flues  have  been  constructed  of  brick,  trowled 
on  the  inside  with  cement,  they  are  not  as  satisfactory 
as  the  ones  built  from  sewer  pipes.  In  most  sewer 
pipe  yards  one  can  usually  purchase  seconds  or  culls 
at  a  greatly  reduced  price,  which  for  air  ducts  are  just 
as  serviceable  as  No.  I's. 

Furnace  Design 

There  should  be  installed  in  the  main  lines,  as  well 
as  in  the  individual  branches  to  each  kiln,  suitable 
dampers  to  permit  of  repairs  and  extensions  without 
shutting  down  the  blower.  In  addition,  though  not 
absolutely  necessary,  it  is  advisable  to  have  dampers 
at  each  furnace,  which  will  assist  the  burner  very 
materially  in  regulating  the  heat  of  the  kiln. 

From  the  branches  which  pass  around  or  aiong  the 
sides  of  each  kiln  there  must  be  led  to  the  individual 
furnaces  feeder  lines  (3  in.  or  4  in.  pipes).  These  feed- 
ers open  into  air  chambers  under  each  furnace,  which 
are  about  18  in.  deep,  12  in.  wide,  and  24  in.  long,  the 
top  being  fitted  with  a  frame  or  casting,  which  receives 
and  holds  the  grate  in  place. 

The  grate  is  an  ordinary  casting,  11  in.  x  22  in.,  hav- 
ing a  smooth  upper  surface  next  to  the  fire  and  with 
reinforcement  ribs  on  the  back  to  prevent  warping;  in 
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it  there  are  drilled  nine  rows  of  3/16  in.  holes,  20  holes 
long,  180  in  all.  It  has  been  found  that  a  large  number 
of  small  holes  give  better  results  than  the  .same  open- 
ing area  furnished  by  fewer  larger  holes  —  in  other 
words,  a  better  combustion  of  the  fuel  is  obtained. 

The  fire-box  or  furnace  proper  diiifers  l)Ut  little 
from  that  of  an  ordinary  grate  furnace,  the  main  dif- 
ference lying  in  the  fact  that  it  is  not  quite  .so  wide  and 
that  there  is  but  one  opening,  an  ash-pit  not  being 
necessary. 

Burning  Procedure 

Any  description  that  may  be  given  as  to  the  actual 
procedure  for  burning  by  the  system  under  discus- 
sion must,  in  the  nature  of  the  case,  be  generalized 
only.  This  is  apparent  when  one  reflects  for  a  moment 
that  coals  and  clays  differ  very  widely,  so  that  what 
might  prove  suitable  in  one  case  would  not  answer  at 
all  in  another.  For  this  reason,  a  brief  description  of 
the  methods  employed  at  Crawfordsville  in  the  burn- 
ing of  10-pound  paving  blocks  will  be  given  as  a  repre- 
sentative example.  When  a  kiln  is  ready  for  lighting 
the  furnace  doors  are  swung  back ;  three  small  scoops 
of  coal  are  placed  in  the  furnace  rather  evenly  over  the 
grate  surface ;  after  each  furnace  has  been  thus  treated 
the  air  is  turned  out  about  one-half,  a  small  scoop  of 
fire  from  a  nearby  kiln  is  deposited  in  each  furnace  on 
top  of  the  coal,  and  in  a  few  minutes  a  bri.sk  fire  is 
burning.  The  air  is  then  reduced  to  a  point  where  the 
fires  will  burn  slowly  but  steadily.  New  coal  is  added 
about  once  per  hour,  care  being  taken  to  place  it  at  the 
back  or  sides  of  the  grate,  rather  than  directly  upon 
the  previous  firing,  for  by  so  doing  very  little  smoke  is 
produced,  thus  reducing  the  chances  for  sooting  up  a 
kiln.  At  the  end  of  about  36  hours,  during  which  time 
the  doors  have  been  left  open,  the  water-smoke  is 
nearly  oflf  and  the  furnaces  are  fairly  well  filled  with 
ashes,  which  are  raked  out  clean,  and,  with  the  doors 
still  open,  the  firing  is  increased,  with  a  little  more  air 
added.  At  the  end  of  another  six  or  twelve  hours  the 
water-smoke  is  off,  the  doors  are  then  closed,  except 
for  a  three-inch  opening  at  the  bottom.  The  air  is 
now  put  on  in  full,  registering  one  and  one-half  to  one 
and  three-quarter  inches  by  a  "U"  tube.  The  firing  in- 
terval is  gradually  increased  from  45-minute  intervals 
to  a  30-minute  schedule,  which  is  continued  for  the 
next  72  hours;  at  the  end  of  this  time  the  kiln  shows  a 
good,  even  heat  through  and  through,  and  will  have 
from  a  half  to  an  inch  settle. 

.  Temperature  Kept  Steady 

During  the  stage  just  passed — that  of  heating  up — 
the  fires  have  been  cleaned  or  clinkered  once  during 
each  eight  hours.  From  the  time  the  kiln  starts  to  set- 
tle the  aim  is  to  hold  the  temperature  steady,  without 
any  further  increase — just  sufficient  to  maintain  ap- 
proximately a  settle  of  one-quarter  inch  per  hour  until 
the  desired  amount  has  l)een  reached  (12  inches  with 
the  material  in  question).  Ordinarily  the  fires  are 
cleaned  once  in  each  eight  hours  during  this  period,  as 
in  the  preceding  one,  but,  should  the  settle  gain  too 
rapidly,  the  periods  of  cleaning  may  be  lengthened 
somewhat.  If  a  kiln  is  working  properly  the  doors  are 
frequently  left  up  the  three  inches,  as  in  the  heatitig-up 
stage,  to  the  finish  of  the  burn.  However,  at  times, 
especially  on  windy  days,  the"  heat  will  have  a  ten- 
dency to  leave  the  heads  and  run  to  the  centre ;  in  such 
cases  the  doors  are  lowered  to  the  bottom,  thus  assist- 
ing to  reheat  the  heads.  Oxidizing  conditions  are 
maintained  by  thin  fires  and  a  slight  excess  of  air  pass- 
ing in  at  the  doors,  while  reducing  conditions  are  pro- 


duced by  the  opposite — that  is,  by  a  somewhat  thicker 
fuel  bed,  with  excess  air  reduced  by  stack  dampering 
to  a  point  where  the  draft  is  but  slightly  in  excess  of 
neutral.  Little  difficulty  is  experienced  in  producing 
the  desired  condition. 

Economy  From  the  Use  of  Forced  Draft 
From  tlie  data'and  figures  collected  during  the  past 
year  the  following  deduction  has  been  made:  That  the 
princi])al  saving  to  be  derived  from  force  draft  is  of  a 
two-fold  nature — first,  by  producing  a  means  for  burn- 
ing a  grade  of  fuel  which,  frequently  due  to  physical 
conditions,  must  be  passed  over  or  discarded  by  the 
use  of  ordinary  draft ;  second,  kiln  economy — that  is, 
the  ])urning  time  can  be  so  shortened  that  a  gain  of  10 
per  cent,  or  more  is  obtainable  on  the  annual  kiln  turn- 
over. 

Discussing  first  the  fuel,  the  fact  that  screenings  or 
low-priced  fuel  can  be  used  with  forced  draft  does  not 
necessarily  mean  that  it  is  in  all  cases  economy  to  do 
so.  Other  conditions  being  equal,  that  grade  of  fuel 
which  will  give  the  greatest  number  of  heat  units  per 
dollar  is  the  one  that  will  prove  most  economical,  even 
though  there  may  be  a  considerable  difference  in  the 
price  per  ton.  It  not  infrequently  happens — during  the 
present  trying  times  at  least — that  one  cannot  at  all 
times  have  a  choice  of  fuel,  but  must  take  any  that  can 
be  found — lump  coal,  mine  run,  screenings,  slack,  coal 
with  fourteen  thousand  B.T.U.'s  and  others  with  bare- 
ly half  as  much,  as  well  as  no  coal  at  all.  The  problem 
of  meeting  these  conditions  is  most  discouraging,  espe- 
cially with  ordinary  grates  and  natural  draft,  but  with 
forced  draft  such  conditions  are  more  easily  met, 
owing  to  the  fact  that  any  of  the  various  grades  can  be 
used,  which  materially  extends  the  field  from  which  to 
obtain  a  supi)ly.  Usually  it  will  be  found  that  screen- 
ings or  slack  can  be  obtained  much  more  readily  and 
regularly  than  lump  coal.  This  quite  naturally  in- 
creases the  chances  for  a  steady  run  or  output  to  those 
plants  equipped  for  their  use.  During  the  past  year  at 
Crawfordsville  it  has  been  necessary,  in  order  to  keep 
going,  to  l)urn  such  grades  as  forked  lump  coal,  mine 
run,  screenings,  and  very  fine  slack,  though,  quite  na- 
turally, with  varying  degrees  of  satisfaction. 

Soft  Lignite  Successfully  Used 
Another  illustration  of  the  adaptability  of  forced 
draft  to  various  grades  of  fuel,  and  which,  in  a  mea- 
sure, verifies  an  earlier  statement  in  reference  to  the 
use  of  lignites  or  brown  coals,  has  recently  been  re- 
ceived from  Mr.  E.  H.  Crandell,  of  Calgary,  .\lta.,  who 
uses  forced  draft  in  the  burning  of  dry  pres.sed  face 
brick.  Ordinarily  a  pea  coal  from  the  anthracite  mines 
near  Banff  is  used  on  the  Crandell  plant,  but  as  during 
the  past  summer  the  usual  supply  was  cut  off,  it  be- 
came necessary  to  use  a  nearby  soft  lignite  coal.  In 
Mr.  Crandell's  communication  he  states  that  the  re- 
sults were'  highly  satisfactory,  the  only  difference 
being  that  a  slightly  increased  amount  had  to  be  used. 
This  would  be  quite  natural  to  .expect  on  account  of 
the  difference  in  available  heat  units  of  the  two  fuels. 

Kiln  Economy 

The  annual  capacity  of  a  kiln  is  dependent  upon 
two  factors  or  condition.s — first,  the  amount  of  ware 
which  can  be  placed  in  it ;  second,  the  number  of  times 
it  can  be  burned  jier  year. 

The  former  is  a  fixed  amount,  but  the  latter,  or  an- 
nual turnover,  can  be  altered  within  certain  limits, 
established,  first,  by  the  material  to  be  burned,  and, 
second,  by  the  rate  of  fuel  combustion.    Thus,  if  the 
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shortest  possil^le  burning  time  of  a  clay  is  known,  and 
means  are  provided  to  attain  that  rate,  then  any  kihi 
can  be  made  to  give  the  greatest  return  on  the  money 
invested.  The  first  point  to  be  established  is,  at  what' 
rate  can  a  given  clay  be  burned.  Mr.  A,  for  instance, 
takes  ten  days,  Mr.  B  eight  days,  and  Mr.  C  another 
period.  This,  however,  does  not  necessarily  mean  that 
a  shorter  period  could  not  be  made  to  give  just  as  satis- 
lactory  results  in  each  case.  This  brings  to  my  mind 
an  article  by  Mr.  Greaves-Walker,  appearing  in  "Brick 
and  Clay  Record,"  in  which  he  made  the  statement 
that  he  was  certain  that  fully  90  per  cent,  of  the  shales 
and  clays  of  this  continent  could  be  burned  in  six  days 
or  less.  From  actual  tests  on  a  wide  range  of  clay  pro- 
duct materials,  from  both  United  States  and  Canada,  I 
can  affirm  the  above  statement.  One  of  the  most  re- 
markable cases  to  come  within  my  work  was  that  of  an 
alluvial  clay  manufactured  into  roofing  tiles;  the  kilns 
were  rectangular,  18  x  45  feet  inside  measurement.  The 
average  burning  time  by  means  of  oil  was  only  32 
hours  from  time  of  lighting  to  finish,  giving  a  perfectly 
burned  tile  in  that  time. 

Increase  in  Annual  Turnover 

At  Crawfordsville  10-pound  paving  blocks  have 
been  burned  to  cone  2  successfully  in  five  and  one-half 
and  six  days  during  the  past  season.  It  is  believed 
that,  with  kilns  properly  balanced  for  draft,  this  rate 
can  be  maintained  regularly.  From  past  etxperience  it 
would  be  difficult,  if  not  impossible,  to  obtain  this  rate 
under  natural  draft  conditions,  eight  and  nine  days 
being  nearer  to  the  average  time.  A  few  calculations 
will  reveal  the  fact  that  a  saving  of  two  days'  burning 
time  amounts  to  approximately  11  per  cent,  gain  in  the 
working  time  of  a  kiln  ;  in  other  words,  it  increases  the 
annual  turnover  per  kiln  about  two  and  one-half  burns. 
This  increase,  or  gain,  can  be  taken  advantage  of  by  a 
larger  capacity,  or  as  a  reduction  in  the  number  of 
kilns  to  be  built  at  the  start.  This  saving  of  burning 
time,  or  kiln  economy,  has  a  very  marked  effect  on  the 


burning  cost,  inasmuch  as  it  makes  a  large  reduction 
in  the  labor  and  the  amount  of  fuel  consumed.  This  is 
shown  by  the  following  figures,  which  have,  for  the 
greater  part,  been  derived  from  carefully-kept  daily 
records  of  the  Standard  Brick  Company,  Crawfords- 
ville, Ind.,  and  represent  actual  conditions : 

Power  cost  per  1,000  builders,  $0.0547;  labor  cost 
per  hour  per  kiln  of  60,000,  $0.1500;  coal  per  hour  per 
kiln  of  60,000,  357  pounds ;  cost  of  coal  per  hour  per 
kiln  of  60,000,  $0.4750;  hours  saved  by  forced  over  na- 
tural draft,  48  average.  Resultant  economy :  Coal  for 
48  hours,  at  $0,475,  $2,303;  48  hours'  labor,  at  $0.15, 
$7.20;  total,  $30.23;  less  power  for  60,000  brick.  $3.28; 
net  .saving  per  kiln,  $26.95 ;  or  a  saving  per  1,000  build- 
ers of  $0.45. 

Conclusions 

Summing  up  briefly  the  pros  and  cons  of  forced 
draft  we  find  them  to  be  about  as  follows: 

(a)  Advantages : 

1.'  The  permissible  use  of  a  wide  range  of  coals,  in- 
cluding the  lignite. 

2.  Provides  a  means  for  high  kiln  efficiency. 

3.  Economy  of  fuel  by  shortening  the  burning  time. 

4.  Economy  of  labor  for  the  same  reason. 

5.  Favorable  water-smoking  conditions. 

6.  Very  little  affected  by  weather  conditions. 

7.  A  very  low  furnace  upkeep. 

(b)  Disadvantages : 

1.  Original  cost  somewhat  in  excess  of  natural 
draft. 

2.  A  continual  operating  expense  for  power. 

3.  Requires  close  attention  from  the  Ijurners ;  this, 
however,  should  prove  beneficial. 

4.  Subject  to  delays  from  accidental  causes. 

In  conclusion,  it  is  the  writer's  belief  that  there  are 
many  plants  of  moderate  size  where  the  use  of  forced 
draft  would  prove  of  great  assistance,  in  the  lowering 
of  burning  costs,  through  the  use  of  low-grade  fuels 
and  shorter  burns. 


War  Conditions  Augment  Motor  Traffic 

Measures  for  Expeditious  and  Economical  Improvement  of  Highways  Under 
Present  Circumstances — The  Development  of   Motor  Truck  Transportation 


WAR  conditions  have  more  or  .  less  affected 
highway  construction,  as  indeed  all  engineer- 
ing and  contracting  work.  The  high  price  of 
labor  and  material  and  a  feeling  prevalent  to 
a  certain  extent  that  highways  are  luxuries  have  com- 
bined to  curtail  the  improvement  of  roads  throughout 
the  country.  There  has  been,  however,  a  rapid  develop- 
ment of  motor  truck  traffic  on  country  highways,  espe- 
cially in  the  United  States,  instigated  almost  entirely 
by  war  conditions.  The  development  of  motor  truck 
traffic  and  its  effect  were  considered  in  a  paper  read 
recently  at  the  American  Association  for  the  Advance- 
ment of  Science  convention,  by  Arthur  H.  Blanchard. 
consulting  highway  engineer.  New  York.  This  paper, 
extracts  of  which  are  reprinted  herewith,  considers  the 
improvement  of  highways  to  meet  this  new  condition 
and  the  details  of  construction  that  will  suit  war-time 
needs.  Most  of  the  points  are  applied  to  conditions  in 
the  United  States. 

Available  cost  and  ojjeration  records  and  the  opin- 


ions of  users  of  motor  trucks  on  long  hauls  leads  to  the 
conclusion  that,  granted  good  roads  and  efficient  man- 
agement, the  transportation  of  industrial  and  agricul- 
tural products  on  hauls  of  50  to  75  miles  is  economical 
under  peace  as  well  as  war  conditions.  Recent  evidence 
in  support  of  this  contention  is  furnished  by  state- 
ments of  motor  truck  companies  using  country  high- 
ways. Motor  truck  transportation  for  "distances  in  ex- 
cess of  75  miles  will  be  found  to  be  economical  under 
certain  conditions.  Under  war  conditions  excessive 
long  haul  tran,sportation  will  be  developed  to  a  large 
extent. 

Incident  to  the  general  development  noted  is  the 
progressive  establishment  of  express  motor  truck 
transportation  companies,  several  of  the  pioneers  being 
in  operation  in  the  State  of  New  York  four  or  five  years 
ago.  One  of  the  most  widely  advertised  companies  is 
operated  by  the  Goodyear  Tire  and  Rubber  Company, 
between  Akron,  Ohio,  and  Boston,  the  round  trip  of 
1,510  miles  being  made  in  less  than  one  week.    Another 
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prominent  company,  the  I'eam-Fletcher  Corporation, 
operates  a  daily  motor  truck  service  between  Philadel- 
phia and  New  York,  and  {guarantees  deliveries  in  New 
York  by  noon  of  goods  received  not  later  than  5  p.m.  on 
the  preceding  day  in  Philadelphia. 

Feeders  to  Railroads 

Another  special  field  in  which  motor  truck  trans- 
l)ortation  is  developing  is  found  in  areas  surrounding 
railroad  centres.  Under  peace  and  war  conditions  it  is 
economical,  granted  good  cross-country  highways  and 
efificient  management  of  motor  truck  companies,  to 
trans])ort  freight  consigned  to  a  town  on  one  railway 
line  entering  the  terminus  from  a  town  located  on  an- 
other radiating  railroad.  Under  war  conditions,  at 
least,  the  railroads  will  welcome  .such  development  of 
motor  truck  transportation,  as  freight  cars  are  thus 
saved  for  long  hauls  and  the  congestions  of  freight 
yards  relieved. 

Under  war  conditions  railroad  freight  haulage  by 
motor  trucks  over  highways  paralleling  railways  may, 
in  some  cases,  become  mandatory  in  order  to  relieve 
the  congestion  of  terminals  and  increase  the  monthly 
ton  mileage  of  freight  cars.  By  increasing  unloading 
facilities  at  railroad  .stations  on  lines  entering  a  city 
many  classes  of  freight  consigned  to  the  terminus  could 
be  transferred  to  motor  trucks  and  thus  delivered  to 
the  consignees. 

If  the  food  problem  is  partially  solved  by  the  estab- 
lishment of  city  public  markets  supplied  by  motor 
trucks  direct  from  farms,  motor  tfuck  traffic  will  in- 
crease enormously  on  many  highways  entering  cities. 

Highway  Improvement  Under  War  Conditions 

It  is  evident,  therefore,  that  transportation  by 
motor  trucks  will  rapidly  develop  under  war  condi- 
tions, and  that  highways  of  inter  and  intra-state  trans- 
portation systems  must  be  improved  if  agricultural,  in- 
dustrial, and  commercial  activities  necessary  for  the 
successful  conduct  of  the  war  are  to  be  efficiently 
maintained. 

Granted  the  economic  necessity  of  a  vigorous  high- 
way improvement  campaign,  a  program  must  be  out- 
lined under  which  the  improvement  of  many  highways 
may  be  carried  on  expeditiously  and  at  a  minimum  cost 
under  war  conditions.  Excellent  educational  and  pro- 
ductive work  has  already  been  started  by  government 
bodies,  local  highway  organizations,  and  the  technical 
and  daily  press.  The  following  suggestions  do  not 
constitute  a  complete  program  of  procedure,  but  are 
presented  for  consideration  and  discussion  as  factors  in 
constructing  and  maintaining  highways  under  war 
conditions. 

It  is  evident  that  it  will  be  necessary  for  states, 
counties,  towns,  and  contractors  to  use  motor  trucks 
under  all  practicable  conditions  for  the  transportation 
of  highway  materials  and  machinery.  In  order  that  the 
utilization  of  motor  trucks  on  country  highways  may 
be  economical  and  efficient  it  is  highly  desirable  that 
some  agency  should  acquire  all  reliable  data  pertaining 
to  haulage  by  motor  trucks  on  country  highways  under 
varying  conditions  and  give  wide  publication  to  all  data 
of  value  to  users  of  motor  trucks. 

Granted  ideal  improvement  of  highways  for  use  by 
motor  trucks,  efficient  operation  will  be  impracticable 
if  traffic  regulations  are  not  based  on  sound  economic 
principles.  Furthermore,  the  economic  use  by  motor 
trucks  of  trunk  highways  will  be  difficult  if  each  state 
continues  to  enforce  laws  radically  different  from  ad- 
joining states.  For  example,  the  Ream-Fletcher  Cor- 
poration of  Philadelphia,  which  operates  a  daily  motor 


truck  express  service  between  Philadelphia  and  New- 
York,  states  that  "New  Jersey's  new  motor  vehicle  law 
reducing  speed  of  trucks  to  ten  miles  per  hour,  with 
sealed  governor,  will,  if  enforced,  make  it  impracticable 
for  us  to  continue  operation  east  of  Pennsylvania  after 
January  1." 

Speed  Limit  Not  Too  Much  Restricted 

Investigations  made  in  the  State  of  New  York 
showed  that  the  average  speed  of  motor  trucks  carry- 
ing a  load  of  one  ton  was  about  VJyi  miles;  carrying 
from  two  to  five  tons,  about  17^  to  14  miles  respec- 
tively; and  carrying  fifteen  tons,  10  miles  per  hour. 
The  investigation  also  showed  that  65  per  cent,  of  the 
motor  trucks  using  highways  outside  of  cities  carried 
loads  varying  from  two  to  five  tons.  It  is  evident, 
based  upon  the  above  statistics,  that  a  maximum  speed 
regulation  of  ten  miles  per  hour  would  mean  a  material 
reduction  in  the  present  average  speed,  and,  in  most 
cases,  the  impracticability  of  using  motor  trucks  eco- 
nomically for  transportation  purposes  on  long  hauls. 

Not  until  the  effects  of  the  normal  operation  of 
motor  trucks  on  efficiently  improved  roadways  have 
been  established  should  maximum  speeds  of  less  than 
twenty  miles  per  hour  for  trucks  carrying  loads  up  to 
three  tons  and  fifteen  miles  for  trucks  carrying  over 
three  tons  be  incorporated  in  traffic  regulations. 
Neither  should  unwarranted  restrictions  be  imposed 
relative  to  over  all  dimensions  of  motor  trucks  and  the 
use  of  one,  two,  or  three  trailers. 

Contracts  and  specifications  must  be  simplified, 
otherwise  it  will  not  be  practicable  to  secure  bids  from 
responsible  contractors.  It  would  be  advisable  that  there 
should  be  adopted,  as  far  as  practicable,  simple,  uni- 
form, general  requirements  of  contracts  and  specifica- 
tions which  would  reduce  to  a  minimum  the  burdens 
now  placed  on  contractors,  retaining  only  such  stipula- 
tions as  are  necessary  to  ensure  honest  work  under 
competent  supervision.  Special  attention  should  be 
given  to  the  following  subjects:  The  elimination  of 
maximum  prices  in  bid  sheets;  the  insertion  of  definite 
requirements  covering  materials  so  that  contractors 
may  determine  on  the  source  of  supply  before  bids  arc 
submitted ;  elimination,  as  far  as  practicable,  of  the  use 
of  the  objectionable  phrase,  "to  the  satisfaction  of  the 
engineer" ;  elimination  of  clauses  which  make  contrac- 
tors assume  the  financial  loss  caused  by  rectification 
of  mistakes  in  designs  and  specifications. 

Making  use  of  local  materials  for  the  construction 
of  highways  has  always  been  advocated.  In  the  con- 
sideration of  methods  of  highway  improvement  special 
attention  should  be  paid  to  devising  suitable  methods 
which  will  require  minimum  tonnage  and  bulk  trans- 
portation of  highway  materials.  Maximum  use  must 
be  made  of  deposits  of  sand,  gravel,  and  rock.  This 
necessity  will  lead  to  the  development  of  many  local 
deposits  from  which  the  materials  may  be  transported 
by  motor  trucks. 

Labor  Under  War  Conditions 
Methods  should  be  adopted  utilizing  to  the  mini- 
mum common  and  skilled  labor.  In  conjunction  with 
this  recommendation  its  correlation  should  be  consid- 
ered, namely,  the  maximum  use  of  labor-saving  ma- 
chinery in  all  methods  of  construction  and  mainten- 
ance. 

Convict  labor  should  be  used  to  the  maximum  ex- 
tent of  the  availability  of  such  labor.  The  mooted 
questions  of  economical  use  of  convict  labor  and  com- 
petition with  organized  labor  arc  eliminated,  due  to 
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war  conditions.  Able-bodied  prisoners  of  war,  not 
being  utilized  in  foreign  countries,  might  be  transferred 
to  this  country  and  assigned  by  the  government,  under 
military  supervision,  to  highway  wor^c  under  state  de- 
partments. 

The  development  of  motor  travel  and  motor  truck 
transportation  has  vividly  drawn  attention  to  the  rela- 
tive values  of  different  classes  of  highways  to  the 
nation,  state,  county,  and  urban  districts.  Public  opin- 
ion is  slowly  but  surely  tending  towards  the  conclu- 
sion, held  by  many  individuals  and  associations,  that 
inter-state  trunk  highways  should  be  constructed  and 
maintained  by  the  national  government.  Under  war 
conditions,  such  action  by  the  government  is  a  military 
and  public  welfare  necessity.  It  is  possible,  by  this 
method,  to  have  the  vital  trunk  highways  of  the  nation 
designed,  constructed,  maintained,  and  regulated  so 
that  their  utilization  for  motor  truck  transportation 
under  war  conditions  will  be  economicallv  practicable. 


Low  Compensation  Rate   for  Ontario  Clay 
Products  Industries 

D1':.SCRIBING  the  operation  of  the  Ontario 
Workmen's  Compensation  Act,  Mr.  Samuel 
Price,  chairman  of  the  Workmen's  Compensa- 
tion Board,  stated  before  the  Canadian  Na- 
tional Clay  Products  Association  that  the  rate  applying 
to  the  clay  products  industry  in  Ontario  was  much  less 
than  in  any  of  the  states  where  a  system  of  state  in- 
surance for  compensation  is  in  vogue.  For  the  manu- 
facture of  clay  products  the  original  rate  in  1915  was 
fixed  at  90  cents  per  $100  of  pay-roll.  In  1916  this  was 
reduced  to  60  cents.  At  the  end  of  1916  it  was  found 
that  experience  for  the  clay  product  manufacturers  was 
not  as  good  as  had  been  expected,  and  the  rate  was 
raised  retroactively  to  90  cents.  A  90-cent  rate  was 
also  fixed  for  1917.  It  was  hoped  that  this  rate  might 
still  be  sufficient  for  1918,  but  this  cannot  be  definitely 
settled  until  the  experience  for  the  past  year  has  been 
fully  tabulated. 

Comparing  this  90-cent  rate  with  the  rates  last  year 
it  is  found  that  Ohio  charges  $1.45;  Michigan,  $2.06; 
New  York,  $2.91;  Pennsylvania,  $1.31;  Illinois,  $2.37; 
Wisconsin.  $2.32;  Indiana,  $2.25;  Kentucky,  $1.97; 
Colorado,  $1.53;  Washington,  $1.50;  California,  $2.39. 

The  way  to  keep  the  rate  low,  according  to  Mr. 
Price,  was  to  avoid  accidents.  This  will  now  be  a  mat- 
ter of  special  individual  concern  to  each  employer,  in- 
asmuch as  under  the  system  of  merit-rating  to  be 
adopted,  the  employer  having  a  bad  accident  experi- 
ence will  pay  a  higher  rate  of  assessment  than  the  em- 
ployer whose  accident  experience  is  good.  The  ad- 
justjnent  will  be  made  after  the  accident  experience  of 
each  employer  has  been  ascertained. 

Manitoba  Steel  8c  Iron  Co.  Organized 

THE  organization  meeting  of  the  Manitoba  Steel 
and  Iron  Company,  Ltd.,  was  held  in  the  city 
of  Winnipeg  on  February  8,  and  the  following 
board  of  directors  was  elected  for  the  ensuing 
year:  T.  R.  Deacon,  H.  B.  Lvall.  Sir  Augustus  Nan- 
ton,  George  F.  Gait,  G.  W.  Allan,  K.C.,  M.P.,  Sir  Doug- 
las Cameron.  Charles  Pope,  Capt.  William  Robinson, 
and  W.  H.  Cross.  At  a  subsequent  meeting  of  the 
directors  the  -officers  were  elected  as  follows :  T.  R. 
Deacon,  president;  H.  B.  Lyall.  vice-president;  Walter 
Ttuart,  secretary. 

The  company  has  been  incorporated  with  a  Domin- 
ion charter,  with  an  authorized  capital  of  $500,000,  to 


take  over  the  merchant  end  of  the  business  of  the 
Manitoba  Bridge  and  Iron  Works,  which  has  grown  to 
considerable  dimensions.  The  new  company  is  strong- 
ly financed,  and  will  carry  on  a  general  merchant  busi- 
ness in  heavy  steel  goods,  such  as  structural  steel, 
plates  and  sheets,  bar  iron  and  steel,  boiler  tubes,  riv- 
ets, bolts,  railway  supplies,  mining  equipment,  heavy 
forging  billets,  and  stock  for  shipbuilding.  An  entire 
block  of  land,  with  a  suitable  warehouse,  has  been 
secured  on  Logan  Avenue,  with  railway  siding  facili- 
ties, and  business  will  be  commenced  on  March  1.  The 
business  will  be  carried  on  along  lines  similar  to  the 
large  steel  and  iron  merchant  businesses  of  the  United 
Slates,  contracts  for  large  tonnages  being  made  at  one 
time  with  the  rolling  mills.  Authority  is  also  given 
under  the  charter  to  build  and  operate  rolling  mills  and 
blast  furnaces. 

The  Manitoba  Bridge  and  Iron  Works  purpose  con- 
fining their  operations  more  to  the  purely  manufactur- 
ing side  of  the  business,  for  which  this  change  will  af- 
ford them  more  needed  room  on  their  present  site.  The 
latter  company  is  also  applying  for  a  Dominion  char- 
ter, with  an  authorized  capital  of  $1,000,000. 


Difficulties  in  Clay  Plant  Operation 

SPEAKING  before  the  Canadian  National  Clay 
Products  Association  on  difficulties  in  the  way  of 
successfully  operating  clay  plants.  Dr.  L.  L.  Plant, 
Georgetown,  Ont.,  stated  that  trouble  could  often 
be  traced  to  the  clay  bank  or  shale  pit.  He  instances 
a  plant  that  had  defied  several  ceramic  engineers.  It 
had  a  capacity  of  50  tons  of  fireproofing  and  150,000 
wire-cuts  per  day,  and  was  equipped  with  round,  down- 
draft  kilns  and  waste  heat  drier.  The  clay  was  nice  to 
handle  in  the  making  and  the  drying,  but  in  the  pro- 
cess of  burning  it  would  burn  itself  and  have  to  be 
drawn  out  with  sledge-hammers  and  crowbars  in  two 
or  three  hundred  pound  chunks.  It  was  simply  a  molt- 
en mass.  The  changes  in  the  burners,  to  which  the 
trouble  was  at  first  attributed,  did  not  improve  condi- 
tions. The  trouble  was  traced  to  the  clay  pit,  the  rea- 
son being  that  the  material  contained  a  very  large 
amount  of  sulphur  and  vegetable  matter,  which  burned 
itself  when  it  became  red  hot.  As  a  remedy,  about  40 
per  cent,  of  refractory  clay  from  another  part  of  the 
bank  was  added  to  the  impure  material,  with  the  result 
that  a  clean,  cherry-red  brick  and  fireproofing  of  per- 
fect dimensions  and  excellent  ring  were  produced. 

Kiln  Operation  Is  Important 

The  operation  of  the  kiln  is  claimed  by  Dr.  Plant  to 
be  the  most  important  matter  in  clay-working  opera- 
tions. He  does  not  define  an  ideal  kiln  for  all  wares, 
but  recommends  the  rectangular,  down-draft  kiln  as 
the  best  for  brick.  A  great  many  kilns  that  turn  out 
bad  burns  time  after  time  can  be  made  to  give  good 
results  after  altering  the  bottoms,  making  sure  that  the 
system  of  draft  in  the  bottom  is  such  that  the  kiln 
draws  well  at  all  points.  The  brick  must  also  be  set 
open  enough  to  secure  a  good  draft.  The  stack  is  a 
very  important  part  of  the  kiln,  and  is  often  not  given 
sufficient  consideration.  The  stack  must  be  of  the 
proper  height  and  the  flue  of  the  right  diameter  for  the 
number  of  kilns  it  has  to  draw. 

In  speaking  of  clay-working  machinery,  Dr.  Plant 
emphasizes  the  need  of  proper  location  and  relation- 
ship with  other  machines.  Many  brick  men,  accord- 
ing to  him,  crowd  their  factories  with  unnecessary  ma- 
chinery, and,  instead  of  increasing  their  output,  are 
thereby  adding  a  virtual  loss. 
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The  Architect's  Place  in  Railway  Work 

The  Author  Deplores  Lack  of  Proper  Architecture  in  Design 
of    Railway    Stations    and    Scores     Standardization    Methods 


SI'KAKING  before  the  Canadian  Railway  Club  on 
"■Architecture  and  Building  as  Applied  to  Rail- 
way Work,"  Mr.  C.  Gordon  Mitchell,  architect, 
representing  the  Canadian  Northt*rn  Railway 
Company,  Montreal,  f)Utlined  the  work  of  the  architect 
in  designing  railway  terminal  and  passenger  stations, 
lleipointed  out  how  common  improper  designs  arc,  due 
to  non-appreciation  of  the  conditions  railway  terminals 
have  to  fulfill.  A  large  part  of  his  paper  is  devoted  to  a 
vigorous  condemnation  of  standardization  methods,  as 
])ractised  by  some  of  the  railway  companies  in  regard 
to  their  stations.  His  views  were  criticized  by  many 
taking  part  in  the  discussion  which  followed  the  pre- 
sentation of  the  paper.  The  following  matter  is  con- 
densed from  Mr.  Mitchell's  paper : 

Competition  Ensures  Better  Stations 
The  retrospective  view  is  short  to  the  time  when 
there  was  not  a  comfortable,  well-designed  railroad  sta- 
tion on  the  continent  of  America,  and  the   principal 
reason  of  this  condition  is  not  far  to  seek,  viz.,  lack  of 
competition.     If  there  be  any  doubt  on  this  subject,  I' 
would  ask  you  to  mSke  a  comparison  between   rival 
railway  stations  in  most  cities  and  the  same  companies' 
stations  where  there  is  no  competition.    Look  at  some 
of  the  older  railroad  passenger  stations  and,  tell  me, 
have  they  one   redeeming  quality?     Do   they   in   any 
way  fulfill  the  objects  for  which  they  were  built?    You 
answer,  yes,  and  I  agree ;  l)Ut  I  maintain  they  fall  very 
far  short  of  fulfilling  what   might  have  been  accom- 
plished had  they  been  properly  designed.     Now,  if  this 
arises  from  ignorance  of  the  case  it  might  be  excused, 
but  it  cannot  be  applied  to  railroad  companies,  for  you 
will  find  that  where  there  is  keen  competition  the  pas- 
senger station  has  generally  been  designed  by  a  com- 
petent architect,  collaborating  with  the  ofificials  of  dif- 
ferent departments,  so  as  to  include  all  requisites  ne- 
cessary to  the  comfort  of  the  public,  efficiency  of  the 
employees,  and   good  administration,  thereby   contri- 
buting to  the  success  of  the  railroad  company.    If  this 
be  the  case  at  competitive  points,  does  it  appear  good 
judgment,   sound   logic,   or  wise   business   that   at   all 
others  anything  is  good  enough  which  will  protect  the 
baggage,  express,  and  passengers  from  the  storm.  Will 
an  hour  spent  in  a  poorly-lighted,  badly-ventilated,  and 
insufficiently  heated  waiting-room  tend  to  make    the 
public  speak  highly  of  any  public  service?    The  public 
are  the  patrons,  and  it  is  they  who  .shpuld  be  consid- 
ered.   Therefore,  I  contend,  that  much  care  and  study 
.should  be  devoted  to  the   designing  and   Ijuilding  of 
even  the  smallest  station,  .so  that  the  very  best  results 
may  be  obtained  from  the  money  at  the  disposal  of  the 
architect.    I  say  architect  advisedly,  because  I  am  con- 
vinced that  no  other  profession  is  capable  of  designing 
a  building  which  will  fulfill  all  the  conditions  of  cost, 
requirements,  etc.,  and  then  only  if  he  has  had  good 
judgment  and  experience  combined. 

Build  Soundly,  Not  Gaudily 
This  is  a  commercial  age,  and  cost,  therefore,  looms 
largely  on  the  horizon  of  every  undertaking,  and  it  is 
by  no  means  absent  in  building  enterprises.     Inferior 


designers,  knowing  their  inefficiency,  will  often  at- 
tempt to  excuse  the  shortcomings  in  their  work  on  the 
ground  of  cost.    No  weaker  excuse  could  be  attempted. 

Not  many  railroad  architects  suffer  from  the  burden 
of  having  too  much  money  to  s])end  on  their  1)uildings, 
and  he  is  wise  who  knows  that  the  foundations  are  well 
designed  l)efore  thinking  of  decoration  ;  but,  unfortu- 
nately, the  public  demand  .show  at  the  expense  of  con- 
struction. The  true  spirit  of  architecture  is  sound  con- 
struction, and,  if  the  proportions  are  well  designed,  the 
results  will  be  jjleasing,  in  spite  of  the  lack  of  decora- 
tion. Are  we  to  expect  rood  ])roportion  from  a  design- 
er who  is  ignorant  of  the  fine  orders  of  architecture, 
oftentimes  totally  so?  The  intimate  knowledge  of 
these  is  the  cradle  of  all  good  proportion,  and  to  obtain 
this  knowledge  requires  not  only  inborn  aptitude,  but 
years  of  study.  If,  then,  my  statements  are  correct,  it 
is  little  wonder  we  have  so  many  monstrosities  in  rail- 
way buildings.  Where  does  the  l)lame  lie  for  so  piti- 
able a  state  of  affairs?  It  is  not  the  chief  engineer  of 
the  road  who  is  responsible,  even  if  the  work  of  design- 
ing the  building  falls  directly  to  his  department.  T 
suspect  the  finance  department  is  generally  the  cul- 
prit, and,  "to  cut  down  expense,"  the  work  of  design- 
ing important  buildings  is  often  deleirated  to  one  of 
the  junior  engineers,  the  prevailing  idea  being  that 
anyone  can  design  a  building.  The  most  simple  and 
inexpensive  building  may  be  made  adequate  and  beau- 
tiful in  its  simplicity  if  designed  by  a  competent  de- 
signer and  carried  into  effect  by  a  properlv  qualified 
builder,  the  two  collaborating  in  their  work. 

As  to  cost,  the  sure  method  of  increasing  the  even- 
tual capital  cost  is  to  employ  unqualified  designers,  for 
in  a  very  short  period  of  time  the  maintenance  of 
badly-designed  buildings  will  eat  up  very  much  more 
than  the  original  outlay  of  paying  for  good  design.  If 
this  is  not  the  case,  why,  let  me  ask  you.  do  the 
shrewdest  business  men  throughout  the  world  employ 
architects  to  design  and  supervise  the  erection  of  their 
buildings?  Some  railroads  have  adopted  a  middle 
course — that  of  employing  architectural  draughtsmen, 
generally  the  cheapest  men  on  the  market.  Here, 
again,  I  question  the  wisdom,  and.  from  personal  ex- 
perience. I  have  found  that  the  cheap  assistants  are 
dear  at  any  price. 

Standardization  Deprecated 

I  would  now  call  your  attention  to  .standardizing 
buildings.  Standardization  at  first  glance  appears,  very 
attractive  from  the  economical  viewpoint,  but  does  it 
bear  close  scrutiny?  Firstly,  standardizing  suggests 
similar  conditions  and  demands  a  unit  system  of  de- 
signing. Can  a  unit  svstem  be  a]>plied  successfully 
throughout?  I  am  of  the  opinion  that  it  can  only  be 
ai)i>lied  partially,  even  to  what  might  appear  stereo- 
typed buildings  of  the  commercial  class — e.  g.,  work- 
shops, warehouses,  and  freight  sheds. 

The  chief  objections,  in  my  opinion,  to  standardized 
buildings  are  as  follows:  Tn  every  case  where  a  build- 
ing is  necessary  the  conditions  are  diflfcrent.  In  at- 
tempting to  make  the  standard  suit  the  varying  con- 
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ditions  it  will  mostly  be  found  that  so  many  variations 
occur  that  little  of  the  standard  plan  remains,  and  pos- 
sibly better  results  will  he  obtained  l^y  ignoring  it 
eniirely.  For  example,  will  the  requirements  of  a 
roundhouse  at  Prince  Rupert  be  exactly  similar  to 
those  at,  say,  Quebec,  presuming  that  the  engineering 
work  executed  at  each  point  is  of  the  same  character? 
If  this  be  the  case,  can  a  standard  roundhouse  be 
erected  at  every  requisite  point  from  Halifax  to  the 
Pacific  Coast,  and  give  full  satisfaction  in  each  case  by 
merely  reducing  or  adding  to  the  number  of  units 
necessary?  The  climatic  conditions  differ  all  the  way 
through,  and  this  fact  alone  will,  to  some  extent, 
modify  the  details  of  a  standard  plan.  The  Ijest  mater- 
ials to  uSe  for  construction  and  their  cost  must  dififer 
in  different  localities,  so  that  in  some  cases  it  might  be 
wise  to  use  stone,  in  others  brick  or  reinforced  con- 
crete, or  any  two  or  perhaps  all  three  of  these  mater- 
ials. If  this  be  true,  we  shall  want  not  one,  but  per- 
haps three  standard  roundhouse  plans  to  begin  with, 
and,  then,  how  about  the  units?  Can  a  standard  be 
adopted  the  unit  of  which  can  either  accommodate  a 
hundred  workmen  or,  by  being  doubled,  accommodate 
two  hundred  and  still  bear  equal  relation  in  each  case? 
I  should  question  it.  I  do  not  argue  against  a  typical 
layout  of  plans  for  certain  kinds  of  l)uildings.  The 
conditions  being  similar,  the  general  layout  of  a  plan 
ma\-  be  typical  with  successful  results,  but  so  soon  as 
the  conditions  change  to  any  considerable  extent  I 
maintain  that  a  standardized  building  plan  will  have 
to  be  changed.  As  regards  the  changed  conditions, 
these  can  only  be  fully  appreciated  and  provided  for 
by  trained  men. 

Conditions  Differ  Widely 

^\'herein  lies  the  great  advantage  of  standardiza- 
tion relative  to  building?  H  it  is  merely  to  save  the 
cost  of  designing  a  new  or,  it  may  be,  typical  plan  to 
suit  all  the  new  conditions,  then  it  appears  to  me  a  fal- 
lacy. In  the  case  of  passenger  stations,  where  the 
amount  and  kind  of  business  done,  the  size,  position, 
shape,  and  levels  of  the  ground  differ  in  each  case,  a 
general  type  of  station  may,  with  good  results,  be 
adopted,  but  I  cannot  reconcile  a  standard  plan  with 
satisfactory  results.?  Standardization  may  be  best  ap- 
plied to  things  that  are  required  by  the  hundreds  to 
fulfill  the  exactly  same  requirements  and  conditions. 
Manufacturing  by  hundreds  or  thousands  is  much  less 
costly  per  unit  than  producing  by  units  as  when  re- 
quired, but  the  cases  are  not  parallel;  in  l)uildings  the 
case  is  rather  reversed.  We  build  to  suit  the  exact 
necessities  of  a  different  requirement  each  time,  and  I 
may  add  that,  after  thirty  years'  experience  in  active 
architecture  and  building,  I  have  never  yet  been  able 
to  use  the  same  or  similar  types  for  the  same  or  simi- 
lar purposes  and  governed  by  similar  conditions,  but 
always  with  differences  sufficient  to  call  for  a  new  plan. 
I  have  only  once  worked  as  an  architect's  assistant  in 
an  office  where  standard  drawings  were  used,  and  I 
am  positive  my  employer  did  about  the  worst  work  I 
have  ever  touched.  His  idea  was  to  save  cost  in  pro- 
duction of  drawings,  but  the  time  spent  in  trying  to 
adapt  these  standards  to  the  new  work  was  a  very 
questionable  ])iece  of  financing,  a  very  degrading  form 
of  architectural  practice,  and  resolved  itself  into  a 
continual  stream  of  new  assistants  through  the  office, 
until  he,  at  last,  reached  the  class  of  man  who  had  no 
interest  in  his  profession  l)eyond  the  pay  cheque  at  the 
end  of  the  month. 

Standardization    of   building   materials    has    often 


been  attempted,  but  cannot  be  strictly  adhered  to.  Let 
us  take  one  example  which  is  very  popular  with  large 
companies,  viz.,  standard  paint.  1  think  probably 
more  money  is  made  by  manufacturers  out  of  their 
standardized  paints  than  any  other  they  produce. 

Perhaps  no  building  material  is  more  faked  than 
paint.  To  the  average  person  all  paint  is  just  "paint." 
It  is  a  commodity  very  largely  advertised.  Advertis- 
ing is  expensive,  but  it  pays  when  the  scale  is  large 
enough,  and,  naturally,  it  is  the  purchaser  of  the  large- 
ly-advertised paint  who  does  the  paying.  He  pays  in 
the  quality  of  the  material  because  he  is  ignorant  of 
what  he  is  buying.  Companies,  on  the  other  hand, 
often  have  analysis  of  the  standard  paint  they  use,  and 
upon  this  analysis  the  supply  contract  is  based.  These 
contracts  get  renewed  from  time  to  time ;  the  purchas- 
ing agent  has  long  forgotten  the  analysis  exists,  and, 
in  many  cases,  the  manufacturer  also.  It  would  be 
well  in  all  cases  where  standard  paints  are  used  to 
have  a  periodical  analysis  made,  so  as  to  be  sure  the 
manufacturer  or  some  of  his  employees  have  not  taken 
it  upon  themselves  to  slightly  modify  the  standard. 

Object" to  Author's  Opinions 

During  the  discussion  which  followed,  the  views  of 
_Mr.  Mitchell  were  criticized  by  some  speakers,  who 
held  that  his  ideas  were  too  Utopian.  Exception  was 
taken  to  some  of  his  remarks  regarding  standardiza- 
tion, the  opinion  generally  being  in  favor  of  the  stan- 
dardization of  buildings  wherever  possible.  It  was 
pointed  out  that  buildings  of  this  class  were  specially 
adapted  for  small  towns  of  a  similar  character,  and  it 
was  stated  that  many  of  the  C.P.R.  stations  were  con- 
structed from  standardized  plans.  In  the  case  of  ter- 
minals it  was  a  different  proposition,  and  it  was  im- 
perative to  employ  architects  to  design  suitable  build- 
ings. The  question  of  cost,  too,  was  often  a  considera- 
tion and  buildings  had  to  be  erected  within  a  certain 
sum.  It  had  been  stated  that  the  only  proper  place 
for  the  use  of  reinforced  concrete  was  underground, 
and  that  it  was  impossible  to  embellish  reinforced  con- 
crete structures.  The  reply  to  this  was  that  there 
were  many  instances  where  concrete  buildings  had 
been  to  a  certain  extent  embellished,  and  that  masonry 
entailed  considerable  cost  in  upkeep  by  reason  of  the 
necessity  of  being  re-pointed. 


The  bill  introduced  by  Mr.  Adrien  Beaudry  into 
the  Quebec  Legislature  affecting  the  status  of  civil 
engineers  has  been  passed,  but  with  an  amendment 
safeguarding  the  interests  of  some  engineers  who  are 
not  memibers  of  any  society  in  the  province.  This 
amendment  is  to  the  effect  that  the  bill  will  not  apply 
to  engineers  who,  prior  to  December  31,  1917,  were 
corporate  members  of  "any"  recognized  society  of  civil 
engineers  and  who  had  been  practising  their  profes- 
sion in  the  province  for  four  consecutive  years  prior  to 
Demember  3L  1917. 


The  Columbus  Chain  Company,  with  factories  at 
•Columbus,  Ohio,  and  Lebanon,  Pa.,  and  the  MacKin- 
non Chain  Company,  with  factories  at  Buffalo,  N.Y., 
and  St.  Catharines,  Ont.,  have  united  under  the  name, 
"The  Columbus-MacKinnon  Chain  Company."  The 
new  company  have  formed  their  Canadian  organiza- 
tion, known  as  the  MacKinnon-Columbus  Chain  Co., 
Ltd.,  with  general  offices  at  St.  Catharines.  The  new 
company  will  offer  to  the  trade  a  full  line  of  electric 
welded  chain  and  fire  welded  chain  manufactured  at 
their  Canadian  factory. 
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Public   Works   of  Manitoba 

Recent  Report  Details  Progress  on  Public 
Buildings  and  Highway  Work 


THE  annual  report  of  the  Manitoba  Department 
of  Public  Works  was  recently  presented  to  the 
legislature  by  Hon.  George  A.  Grierson,  Min- 
ister of  Public  Works.  Besides  a  comprehen- 
sive review  of  the  work  of  the  department  by  the 
deputy  minister,  S.  C.  Oxton,  it  contains  the  full  re- 
ports of  sixteen  sub-departments.  The  following  mat- 
ter, taken  from  the  report,  deals  more  particularly  with 
the  'building  and  highway  activities  of  the  department : 

New  Parliament  Buildings 

The  report  states  that  the  exterior  stone  work  of 
the  new  capitol  has  been  brought  to  general  roof  level 
and  both  wings  closed  in.  The  interior  stone  work 
has  progressed  favorably,  and  the  concrete  in  the  dome 
section  brought  to  general  roof  level  and  temporarily 
closed  for  heating  purposes,  so  that  pouring  of  con- 
crete can  proceed  this  winter  to  bring  the  structure  to 
the  level  to  receive  the  steel  in  the  early  spring.  Half 
the  basement,  three  whole  floors  in  the  northeast  wing, 
and  one  in  the  northwest  wing  are  occupied  at  present. 

The  only  thing  remaining  to  be  done  on  the  new 
law  courts  is  the  treatment  of  the  entrance  and  grounds 
to  be  taken  up  this  spring.  The  central  power-house  is 
now  supplying  steam  for  the  whole  group  of  govern- 
ment buildings,  including  the  university  buildings,  and 
contractors'  heat  for  the  new  parliament  fcuildings 
other  than  the  portion  in  use.  The  tunnel  is  in  full 
operatipn.  There  is  still  considerable  work  to  be  done 
in  the  central  power-house  in  connection  with  electri- 
cal service  and  equipment  of  various  kinds.  Motor 
generators  are  being  installed,  and  it  is  proposed  to 
take  all  the  power  required  for  light  and  power  pur- 
poses in  the  buildings  at  high  tension  and  transform 
and  distribute  it  either  in  alternating  or  direct  current 
for  light  and  power  purposes  at  various) voltages  as 
required.  The  government  is  purchasing' the  current 
at  J/2  cent  per  kilowat  hour  from  the  city,  hut  as  soon 
as  this  installation  is  completed  it  expects  to  make  a 
big  saving  by  doing  its  own  transforming  and  distri- 
buting. The  power-house  and  its  equipment,  when 
complete,  will,  it  is  stated,  be  the  most  modern  installa- 
tion of  its  kind  in  the  province,  and  will  be  used  also 
for  demonstration  and  educational  purposes.  Operat- 
ing engineers  from  other  plants  are  invited  to  visit  it. 

Other  New  Buildings 

The  new  court  house  and  jail  at  Dauphin  and  the 
community  building  at  The  Pas  have  been  completed, 
and  are  now  occupied.  Both  were  designed  by  local 
architects.  The  government  is  also  sharing  half  the 
cost  of  the  new  community  building  at  Emerson.  At- 
tention is  drawn  to  the  work  of  the  three  diflFerent 
architects  of  these  buildings.  The  remodelling  of  the 
old  law  courts  for  the  university,  of  buildings  at  the 
school  for  the  deaf  (which  was,  however,  taken  oyer 
by  the  Military  Hospitals  Commission),  and  of  build- 
ings at  the  agriculcural  college  now  being  used  for  the 
school  for  the  deaf,  are  referred  to  in  detail. 

The  deputy  minister  states  that  considerable  reno- 
vations are  going  on  at  the  Brandon  asylum  plant,  but 
this  will  require  to  be  enlarged  or  replaced  by  a  mod- 
ern plant  if  there  are  considerable  extensions  to  the 
institution.    He  recommends  that  the  institution  do  its 


own  lighting,  and  that  boilers  be  installed  with  auto- 
matic stokers  for  lignite  coal.  This  class  of  local  coal 
is  now  being  used.  Improvements  have  been  made  at 
the  institutions  at  Portage  la  Prairie  in  the  operating 
plants  eliminating  the  gas  danger  and  cutting  down  the 
fuel  expenditure. 

Necessary  improvements  in  various  institution 
'buildings  are  explained  at  length  in  the  report,  par- 
ticularly for  the  enlargement  of  the  asylum  at  Brandon 
and  the  provision  of  a  reliable  water  supply.  Neces- 
sary alterations  and  extensions  of  the  provincial  insti- 
tutions at  Portage  la  Prairie  are  also  explained  in  de- 
tail, and  the  need  for  a  new  permanent  school  for  the 
deaf.    The  cottage  unit  plan  is  suggested. 

591  Miles  of  Road  Approved  in  1917 

The  report  of  A.  McGillivray.  highway  commis- 
sioner, is  a  voluminous  review  of  the  activities  of  this 
department  of  public  works.  It  deals  mainly  with  the 
good  roads  program,  and,  exclusive  of  the  expenditures 
under  the  "Aid  to  Municipalities,"  shows  that  $466,- 
946.26  was  spent  on  roads  and  bridges  under  the  Good 
Roads  Act,  the  government  contributing  $220,996.55 
of  this.  There  were  315.5  miles  of  gravel  and  275.75 
miles  of  earth  roads  approved  last  year,  or  .591  miles  of 
road  in  all.  The  total  of  all  roads  approved  under  this 
act  to  date  is  1,922.20  miles,  of  which  1,154  miles  are 
gravel  and  23.25  miles  pavement.  The  figures  show 
1917  to  have  been  a  'banner  year.  The  report  contains 
exact  and  detailed  figures  of  cost  as  to  roads  and 
bridges,  which  will  be  of  much  interest  to  municipali- 
ties and  engineers. 

The  report  of  the  acting  chief  engineer  of  work 
done  directly  under  the  appropriation  of  "Aid  to  Muni- 
cipalities" shows  extensive  surveys  and  work  in  the 
various  drainage  districts,  and  considerable  assistance 
given  to  municipalities  in  engineering  advice. 

The  land  benefited  in  the  20  drainage  districts  by 
the  2,471  miles  of  drainage  constructed  to  date  is  said 
to  be  2,087,240  acres.  The  statistics  of  expenditures 
under  the  heading  of  "aid  to  municipalities"  last  year 
are  not  given,  as  they  appear  in  detail  in  public  ac- 
counts. 

The  well-drilling  superintendent  reports  17  ma- 
chines kept  busy,  with  211  water  wells  to  the  credit,  5 
dry  wells  for  drainage  purposes,  and  2  test  wells  for  gas. 
The  water-finding  instrument  has  located  some  good 
wells. 

The  report  of  F.  W.  Simon,  the  architect  of  the 
new  capitol,  deals  in  detail  with  the  work  during  the 
year,  and  the  progress  on  the  various  contracts,  which 
were  delayed  by  labor  conditions  and  United  States 
war  regulations  affecting  the  steel,  but  upon  which 
generally  satisfactory  progress  was  made. 

The  following  have  been  appointed  members  of  the 
newly  formed  Nova  Scotia  Provincial  Highways 
Board:  Mr.  W.  G.  Clarke,  of  Bear  River,  chairman; 
Col.  T.  Cantley,  and  Messrs.  Percy  Black,  jas.  K.  Kel- 
leher,  and  Walter  Crowe. 


The  annual  convention  of  the  Ontario  Good 
Roads  Association  will  be  held  in  Toronto,  at  the 
York   County    Buildings,   during   the   three   days, 
.February  27,  February  28,  and  March  1. 
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Locomotive  Cranes  as  Pile 
Drivers 


FORMERLY  foundation  piles  were  generally 
driven  by  a  hammer  operated  in  the  leads  of  a 
tall  and  cumbersome  tower  usually  mounted  on 
a  large,  heavy  platform  on  which  a  hoisting  en- 
gine and  steam  boiler  were  installed.  For  land  ser- 
vice the  tower  and  platform  were,  and  still  are,  very 
heavy  and  unwieldly  and  extremely  difficult  to  move  a 
considerable  distance  from  place  to  place,  generally  re- 
quiring to  be  dismembered,  transported  in  sections,  and 
re-erected,  operations  involving  considerable  time  and 
expense.  When  in  operation  they  were  usually  mount- 
ed on  double  sets  of  rollers  and  laboriously  shifted 
longitudinally  and  transversely  for  every  pile  driven. 
Exceptions  to  this  rule  were  the  costly  and  elaborate 
turntable  pile  drivers,  some  special  machines  designed 
and  constructed  for  large  amounts  of  service  on  a  par- 
ticular job,  and  the  railroad  pile  drivers  mounted  on 
flat  cars  and  provided  with  cantilever  supports  for  col- 
lapsible towers  that  could  be  lowered  to  give  clear- 
ance for  transportation  along  the  line. 

Eloating  pile  drivers  possess  considerable  advantage 
in  the  facility  with  which  the  barges  on  which  they 
are  mounted  can  be  shifted  for  driving  successive  piles 
close  together,  and  are  well  adapted  for  driving  large 
numbers  of  piles  in  piers,  bulkheads,  breakwaters, 
foundations,  and  other  structures  built  in  sheltered 
positions  in  water  of  a  minimum  depth  of  3  or  4  feet, 
sufficient  to  float  the  machines.  Such  machines  can- 
not, however,  circulate  in  unnavigable  streams  or  be 
operated  or  safely  navigated  in  very  rough  water  so 
that  they  are  usually  closely  confined  as  regards  lo- 
cality. 

In  all  cases  the  tower  machines  lack  flexibility  and 
rapidity  of  operation,  are  expensive  in  use,  require  a 
number  of  men  to  manipulate  them,  and  are  of  little 
or  no  service  for  any  purpose  other  than  driving  piles 
'under  the  conditions  for  which  they  are  designed. 

Since  the  introduction  of  steam  hammers  it  has 
been  found  possible  to  use  them  in  leads  suspended 
from  a  derrick  boom  and  even  without  leads  when 
handled  by  a  tackle  operated  from  a  derrick  boom,  an 
A-frame,  traveler,  or  other  suitable  support.  When 
handled  by  a  derrick  or  A-frame  they  can  generally 
be  used  only  within  a  limited  radius  without  the  in- 
stallation of  another  derrick  or  the  delay  and  expense 
of  taking  down,  moving,  and  setting  up  again  the  or- 
iginal derrick. 

These  conditions  have  made  the  driving  of  heavy 
piles,  especially  in  small  numbers,  a  difficult  and  cost- 
ly operation  involving  a  disproportionate  expense  for 
the  installation  and  removal  of  the  plant.  The  driv- 
ing of  a  lar^e  number  of  piles  also  involves  consider- 
able time  and  expense  in  the  preliminary  work  of  coq- 
structing,  transferring,  or  installing  the  plant  unless 
it  chances  to  be  already  available  at  the  exact  locality 
required. 

In  the  December  "Contracting"  there  is  an  article 
descriptive  of  the  application  of  locomotive  cranes  to 
pile  driving  purposes,  the  hammer  being  suspended 
from  the  regular  boom  either  with  or  without  leads. 
Such  an  arrangement  is  economical,  the  economy  being 
increased  by  the  ability  of  the  machine  to  move  and 
serve  itself.     Excerpts  from  this  article  follow: 


Most  of  the  advantages  of  a  floating  machine,  a  land 
tower,  a  railroad  ])ilc  driver,  and  a  turntable  pile  driver 
are  combined  in  the  use  of  a  locomotive  crane  equip- 
ped with  adjustable  leads  for  driving  long  and  heavy 
piles.  The  crane  is  fundamentally  a  locomotive  der- 
rick with  a  working  area  having  a  width  twice  the 
length  of  its  boom  and  a  length  limited  only  by  the 
installation  of  .standard  or  special-gage  track  on  which 
the  crane  moves.  The  fact  that  it  is  much  lighter  than 
the  old-fashioned,  massive  pile  driver  tower  enables 
.such  a  track  to  be  quickly  and  cheaply  constructed 
and  to  be  carried  in  many  places  where  the  bearing 
value  of  the  soil  or  the  strength  of  the  structure  would 
not  readily  sustain  the  heavy  tower. 

Used  as  a  derrick,  the  locomotive  crane  can  in 
many  cases  do  very  economical  and  efficient  work  in 
unloading  materials,  installing  plants,  erecting  struc- 
tures, and  the  like,  and  can  al.so  be  rigged  wtih  a 
drag  line,  scraper,  or  excavating  bucket  to  dig  founda- 
tion pits,  excavate  cuts  and  trenches,  or  make  fills 
and  embankments.  Besides  this  it  can  act  as  a  loco- 
motive or  switching  engine  and  can  carry  materials 
suspended  from  its  boom  or  can  haul  trains  or  shift 
cars.  It  can  be  installed  even  on  the  deck  of  a  barge 
and  perform  the  functions  of  a  marine  derrick,  or 
lighter,  dredge,  or  it  can  sometimes  be  installed  on 
the  decks  of  a  train  of  flat  cars  running  back  and  forth 
to  unload  them  or  do  other  service. 

Locomotive  Cranes  with  Pile  Driver  Leads 

Besides  doing  much  auxiliary  work  of  a  nature  that 
is  likely  to  be  important  on  very  many  occasions  where 
foundation  piles  are  to  be  driven,  the  regular  standard 
locomotive  crane  may  be  provided  at  a  moderate  ad- 
ditional cost  with  an  entirely  separate  and  independent 
attachment,  quickly  connected  to  its  boom,  that  im- 
mediately provides  rigid  leads  in  which  either  a  steam 
hammer  or  a  drop  hammer  can  be  installed  and  the 
whole  made  adjustable  for  driving  long  piles  in  per- 
pendicular or  inclined  positions  at  any  point  within 
a  long  radius  from  the  stationary  machine  and,  by 
moving  the  machine  under  its  own  locomotive  gear, 
at  any  point  on  either  side  of  the  track  within  the 
boom  reach.  In  such  a  case  the  drop  hammer  can  be 
handled  by  the  regular  boom  hoisting  tackle  or  the 
.same  tackle  can  handle  the  steam  hammer  in  the  leads 
and  the  hammer'can  be  supplied  with  steam  from  the 
regular  boiler  operating  the  locomotive  crane.  An 
additional  whip  line  can  easily  be  rigged  enabling  the 
locomotive  crane  to  handle  the  piles  and  place  them 
in  the  leads  with  the  important  advantage  of  being 
able  to  swing  around  and  pick  them  up  from  the  rear 
or  even  to  travel  back  and  get  them  when  necessary. 

Such  a  tool  possesses  great  flexibility  and  is  al- 
most universally  applicable  for  a  wide  variety  of  stand- 
ard operations  making  it  available  in  one  shape  or 
another  for  many  of  the  most  important  operations 
that  a  general  contractor  encounters  in  heavy  con- 
struction work  and  eliminating  the  initial  cost,  instal- 
lation, and  transportation  of  a  number  of  separate  ma- 
chines that  would  be  required  to  do  the  same  work.  It 
greatly  expedites  the  driving  of  small  groups  of  piles 
in  different  localities  and  eliminates  the  great  excess 
of  cost  otherwise  involved  in  driving  detached  piles. 

Collapsible,  Adjustable  Leads 

Diflferent  types  of  locomotive  cranes  are  equipped 
with  specially  developed  pile  driver  leads  suited  to 
the  particular  features  of  the  different  machine^  and 
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to  different  classes  of  service,  adapted   for   light  or 
heavy  work. 

A  collapsible  and  adjustable  pile  driver  attachment 
for  a  locomotive  crane  has  been  used  on  the  Browning 
locomotive  crane  in  accordance  with  plans  developed 
by  J.  E.  Houston,  of  the  Browning  Co.,  and  H.  A. 
Loyd,  Division  Superintendent  of  the  Erie  Railroad 
Co.,  which  provides  a  tool  for  special  maintenance  of 
way  operations.  It  is  particularly  intended  to  serve 
under  conditions  where  it  is  necessary  for  the  pile 
driving  apparatus  to  be  disconnected  or  lowered  so 
that  it  can  pass  through  tunnels,  under  bridges,  or  be 
quickly  gotten  out  of  the  way  when  operating  on  the 
main  line.  This  machine  has  structural  steel  leads 
about  30  per  cent,  longer  than  the  standard  crane  boom 
that  are  pivoted  to  the  point  of  the  latter  by  a  con- 
nection on  the  leads  at  a  point  a  little  above  their 
center  of  gravity.  In  working  position  the  lower  end 
of  the  leads  is  braced  to  the  foot  of  the  boom  by  a  hori- 
zontal strut  maintaining  them  in  a  vertical  plane.  The 
leads  are  suspended  from  a  horizontal  pin  that  permits 
them  to  be  tilted  at  any  required  angle  in  the  vertical 
plane  transverse  to  the  plane  of  the  circumference  of 
the  boom  radius.  The  crane  revolves  on  its  turntable 
through  a  complete  circle,  hoists  the  piles  to  its  leads, 
and  can  operate  the  steam  hammer  from  the  boiler 
installed  for  the  service  of  the  locomotive  crane. 

Collapsible  Leads 

The  side  elevation  of  this  pile  driver  attachment 
ready  for  service  shows  two  slack  lines  from  the  center 
of  the  boom  to  the  outer  ends  of  the  horizontal  struts, 
these  lead  to  an  operating  drum  which  can  wind  them 
up,  revolving  the  struts  around  the  pivots  at  the  rear 
ends  to  collapse  the  boom  and  leads  which  can  be 
lowered  into  the  horizontal  position  over  an  idler  car. 
In  this  position  the  leads  can  be  disconnected  from  the 
boom  or  remain  in  position  for  short  hauls. 

This  crane  is  equipped  with  an  extra  large  boiler 
and  a  10^-inch  cross  compound  compressor  and  aux- 
iliary air  reservoir  providing  for  the  use  of  pneumatic 
tools  in  bridge  construction.  It  has  a  lifting  power 
of  25  tons  and  is  designed  to  handle  an  8,000-lb.  steam 
hammer.  It  will  drive  piles  50  ft.  long  22  ft.  in  ad- 
vance of  the  front  wheels  of  the  crane.  The  leads 
can  be  fitted  to  use  any  make  of  steam  or  drop  ham- 
mer preferred  and  are  provided  with  automatic  locks 
and  supports  to  hold  them  in  either  working  or  folded 
position.  The  leads  can  be  quickly  attached  or  de- 
tached and  in  no  way  interfere  with  the  use  of  the 
machine  as  a  straight  locomotive  crane. 

Locomotive  Crane  with  Vertical  Leads 

Very  efficient  rapid  service  on  straight  work  such 
as  the  construction  of  pile  trestles  may  be  attained 
by  simple  and  inexpensive  vertical  leads  suspended 
from  the  end  of  the  crane  boom  and  merely  spaced  in 
position  by  light  horizontal  struts  attached  to  the 
lower  end  and  fastened  to  the  track  in  advance  of  the 
crane. 

A  30-ton,  eight-wheel  standard-gauge  steam  oper- 
ated locomotive  crane  built  by  the  Orton  &  Steinbren- 
ner  Company,  for  the  Chicago  Outer  Belt  Line  was 
equipped  with  a  50-ft.  boom,  2-yard  clamshell  bucket, 
magneto  and  generating  set  for  general  purposes.  For 
pile  driving  the  boom  was  removed  and  replaced  by 
a~  steel  cantilever  truss  equipped  with  vertical  steel 
pile  driver  leads  pivoted  to  the  forward  extremity  of 
the  truss  and  braced  in  position  by  light  steel  struts 
inclined  45  degs.  to  the  vertical.    This  provided  a  rigid 


machine  of  long  reach  that  could  be  rapidly  operated 
on  heavy  construction.  The  leads  could  be  collap.sed 
to  horizontal  jjosition  to  lie  on  top  of  the  truss,  pro- 
viding clearance  for  transportation  along  the  line.  Both 
leads  and  truss  could  be  (juickly  and  easily  discon- 
nected and  removed  and  the  regular  boom  connected 
u])  in  their  place. 

Locomotive  Crane  with  Tilting  Simple  Leads 

A  Browning  crane  used  by  the  Gulf,  Florida  & 
Alabama  Railway  Company  was  provided  with  light 
steel  leads  directly  pivoted  to  the  end  of  the  boom 
without  the  intermediate  link  used  in  other  types  for 
collapsing  the  leads.  The  lower  ends  of  the  lead's  were 
secured  by  connections  to  the  outer  end  of  a  pivoted, 
horizontal  ])latform  suspended  from  the  boom  and  de- 
signed to  be  revolved  upwards  against  the  boom  if 
necessary  for  clearance  purposes.  The  leads  were  con- 
nected to  this  platform  through  a  moon  beam  which 
consisted  of  a  segmental  angle  rigidly  attached  to  the 
])latform  and  ])ierced  with  holes  through  the  vertical 
flange  i)ermitting  the  leads  to  be  bolted  to  it  in  in- 
clined positions  corresponding  to  the  required  batter 
of  piles.  This  machine  was  operated  with  a  Union 
Iron  Works  steam  hammer  size  2,  and  when  in  ser- 
vice was  clamped  to  the  track  rails  by  automatic  an- 
chor hooks. 

The  Elgin,  Joliet  &  Evanston  Railroad  Company 
used  for  several  years  a  No:  7  McKiernan-Terry  steam 
hammer  suspended  without  leads  from  the  point  of  a 
McMyler  locomotive  crane  for  driving  round  piles, 
sheet  piles,  the  construction  of  foundations,  coffer- 
dams, and  other  miscellaneous  ])ile  driving  service. 

A  Union  Iron  Works  steam  hammer  suspended  by 
a  four-part  tackle  from  the  boom  of  a  16-ton,  eight- 
wheel,  M.  C.  B.  track  Brown  hoist  locomotive  crane 
was  used  by  S.  W.  Bowles  Company,  New  York,  for 
driving  foundation  piles.  The  hammer  was  provided 
with  steam  from  the  crane  boiler  and  was  simply 
hooked  to  the  regular  tackle,  thus  involving  no  change 
whatever  on  the  crane  equipment  and  enabling  the 
crane  to  be  used  without  delay  for  other  purposes  or 
to  resume  its  service  for  pile  driving  without  any 
modification  or  the  adition  or  removal  of  any  attach- 
ment whatever. 

Railroad  ditchers  are  a  special  type  of  locomotive 
crane  adapted  for  installation  on  flat  cars  to  excavate 
and  handle  material  alongside  the  track.  Pivoted  leads 
have  been  suspended  from  their  booms  and  advantage- 
ously used  for  pile  driving,  especially  in  cases  of  light 
construction. 


Calgary  Board  of  Trade 

A  contractors'  section  of  the  Calgary  Board  of 
Trade  has  recently. been  formed,  with  Mr.  J.  H.  Gar- 
den as  chairman  and  Mr.  G.  E.  Mackenzie  as  secretary. 
This  will  be  a  means  of  bringing  contractors  together 
for  the  discussion  of  matters  relative  to  their  business, 
and  at  the  same  time  a  central  office  will  be  available, 
where  plans  may  be  seen.  No  doubt  the  newly-organ- 
ized section  will  assist  in  furthering  the  interests  of 
Calgary  contractors. 


The  Dominion  Bridge  Company,  Lachine,  P.Q.,  has 
obtained  a  very  large  contract  for  machinery  for  the 
British  America  Nickel  Corporation.  Toronto.  This 
company  is  equipping  an  extensive  plant  at  Sudbury, 
Ont.  The  contract  includes  turbines,  turbine  blow- 
ers, and  turbo  alternators. 
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Lieut. -Col.  Monsarrat  Tells  Toronto  Branch, 
C.S.G.E.,  of  Quebec  Bridge 

LIEUT.-COL.  MONSARRAT,  chairman  and 
chief  engineer  of  the  board  of  eng'ineers  respon- 
sible for  the  final  success  of  the  Quebec  Bridge, 
addressed  the  Toronto  branch  of  the  Canadian 
Society  of  Civil  Enj^ineers  (luigineering  Institute  of 
Canada)  on  Tuesday  evening,  h'ebruary  12,  in  the 
Chemistry  and  Mining  liuilding.  at  the  University  of 
Toronto.  Col.  Monsarrat  delighted  his  audience  by 
his  simple,  though  comprehensive,  description  of  the 
details  which  led  up  to  the  final  successful  conclusion 
of  this,  the  greatest  piece  of  bridge  engineering  of 
modern  times.  He  touched  briefly  on  the  history  of 
the  project  and  the  circumstances  which  resulted  in 
the  J)ominion  Government  deciding  to  go  ahead  with 
the  work,  the  disappointments  of  1907  and  1916,  and, 
finally,  the  almost  superhuman  precautions  which  end- 
ed so  auspiciously  on  September  17,  1917.    The  lecture 


Ll.-Col.  C.  N.  Monsarrat. 

British  and  Colonial  Press  Photo. 

was  illustrated  by  views  of  the  work  in   its   various 
stages. 

At  the  conclusion  of  the  address  Profes,sor  Haul- 
tain  moved,  and  Mr.  G.  A.  McCarthy  seconded,  a 
hearty  vote  of  thanks. 


Asphalt  Production 

STATISTICS  just  completed  under  the  super- 
vision of  J.  D.  Northrop,  of  the  United  States 
Geological  Survey,  Department  of  Interior,  indi- 
cate that  the  year  1916  was  one  of  prosperity  for 
the  asphalt  industry  in  the  United  States.  The  quan- 
tity of  natural  asphalt,  including  bituminous  rock,  gra- 
hamite,"gilsonite,  wurtzilite,  and  the  natural  paraiifin, 
ozokerite,  produced  and  sold  at  mines  and  quarries  in 
the  United  States  in  1916  was  98,477  short  tons,  valued 
at  $923,281,  a  gain  of  22,726  tons,  or  30  per  cent,  in 
quantity,  and  of  $396,791,  or  75  per  cent.,  in  market 
value,  compared  with  1915.  All  branches  of  the  asphalt 
industry  shared  in  the  general  prosperity,  and  the 
gains  in  output  included,  except  for  grahamite,  each 
of  the  principal  varieties  of  natural  asphaltic  material 
jiroduced  in  the  country. 


The  quaulity  of  manufactured  asphalt  produced  in 
1916  from  crude  petroleum  of  domestic  origin  in- 
creased only  SjA  per  cent.,  as  compared  with  that  pro- 
duced in  1915,  and  the  quantity  of  similar  material 
manufactured  in  the  United  States  from  Mexican 
I)etroleum  increased  47  per  cent.,  as  a  consequence  of 
which  the  net  gain  over  production  in  1915  was  nearly 
20  per  cent. 

The  total  sales  in  1916  of  manufactured  asphalt 
derived  from  domestic  petroleum  amounted  to  688,334 
short  tons,  valued  at  $6,178,851.  Of  this  quantity 
404,000  tons,  valued  at  $3,158,603,  consisted  of  road 
oils  and  fluxing  material,  and  284,325  tons,  valued  at 
$3,020,248,  consisted  of  solid  or  semi-solid  products 
utilized  for  paving. 

California  led  all  other  states  in  the  production  of 
manufactured  asphalt,  its  output  from  sixteen  refiner- 
ies in  1916  amounting  to  257,300  short  tons,  valued  at 
$1,958,946,  and  consisting  of  108,288  tons  of  road  oils 
and  fluxes,  valued  at  $633,579,  and  149,702  tons  of  pav- 
ing residuals,  valued  at  $1,325,367. 

The  total  sales  in  1916  of  manufactured  asphalt 
derived  from  Mexican  petroleum  amounted  to  572,387 
short  tons,  valued  at  $6,081,851.  Of  the  quantity  sold, 
295,682  tons  valued  at  $2,486,938  consisted  of  road  oils 
and  fluxes,  and  276,705  tons,  valued  at  $3,531,913,  con- 
sisted of  residuals  utilized  for  paving. 


Quebec  Government  Has  Given  Authority 
for  Construction  of  Storage  Dams 

THE  Quebec  Government,  in  pursuance  of  its 
policy  of  developing  the  water-powers  of  the 
province,  has  passed  several  bills  authorizing 
the  Quebec  Streams  Commission  to  construct 
further  storage  dams — this  authority,  however,  being 
subject  to  the  consent  of  the  Lieutenant-Governor-in- 
Council.  Thus  dams  may  be  built  on  Lake  Kenogami, 
a  branch  of  Lake  St.  Jean  ;  on  the  Chicoutimi  and  Sable 
Rivers  ;  the  St.  Anne  and  Sauvanne  Rivers  ;  the  Jacques 
Cartier  River,  and  elsewhere.  The  expenditure  au- 
thorized is  $4,000,000,  but  it  does  not  follow  that  these 
works  will  be  carried  out  immediately.  The  commis- 
sion has  made  studies  and  plans  of  the  possibilities  of 
water  storage  on  numerous  rivers.  Under  another  bill, 
power  is  given  to  purchase  railways,  camps,  a  power 
plant,  shops,  machinery,  etc.,  used  by  the  St.  Maurice 
Construction  Company,  in  carrying  out  the  contract 
for  the  building  of  La  Loutre  dam  on  the  St.  Maurice 
River.  The  price  is  not  to  exceed  $500,000.  The  pur- 
chase is.su'bject  to  the  Shawinigan  Water  and  Power 
Company,  P)rown  Corporation,  and  Laurentide  Com- 
pany, Ltd.,  agreeing  to  reimburse  the  commissioni 
$1,000,000  over  the  price  payable  under  a  previous  con- 
tract for  supplying  water  by  the  damming  of  the  St. 
Maurice.  The' payment  of  the  $1,000,000  is  to  be 
spread  over  forty  years.  The  St.  Maurice  Construction 
Company  also  agrees  to  renounce  all  claims  for  extra 
work  incurred  in  the  construction  of  La  Loutre  dam,  a 
sum  of  $298,807  being  mentioned  particularly  in  the 
hill.  The  amount  of  $1,500,000  for  the  La  Loutre  work 
previously  authorized  is  raised  to  $2,500,000. 


Westinghouse,  Church,  Kerr  &  Co..  Inc.,  engineers 
and  constructors,  Montreal  and  New  York,  have  issued 
another  of  their  characteristic  illustrated  cards,  depict- 
ing the  first  refined  potash  plant  in  the  United  States— 
that  of  the  Mineral  Products  Corporation,  at  Marys- 
vale,  Utah,  where  30  tons  of  potash  are  ])roduccd  daily. 
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New  Technical  School  at  Sherbrooke, 
P.  Q.,  to  Be  Erected 

The  yuebec  Legislature  has  passed  a  new  law  in- 
corporating the  Technical  School  at  Three  Rivers.  By 
this  special  law  the  board  of  direction  is  entitled  to 
issue  bonds,  guaranteed  by  the  province,  to  the  extent 
of  $150,000,  for  the  erection  and  equipment  of  the 
school,  the  province  providing  a  yearly  appropriation 
of  $10,000  for  its  maintenance  and,  by  agreement,  the 
city  of  Three  Rivers  furnishing  the  same  amount.  Two 
representatives  appointed  by  the  city  of  Three  Rivers 
and  three  bv  the  Lieutenant-Governor-in-Council,  and 
the  principal  of  the  school,  will  constitute  the  board  of 
direction.  The  term  of  appointment  is  three  years, 
without  remuneration.  The  professor's  stafif  will  be 
appointed  by  the  provincial  secretary.  The  erection 
of  this  school,  which  will  be  situated  in  the  heart  of  the 
city,  has  been  zealously  promoted  by  the  Hon.  J.  A. 
Tessier,  mayor  of  Three  Rivers  and  minister  of  high- 
ways, who  has  been  a  consistent  advocate  of  any  pro- 
gressive idea  for  the  development  of  industry. 


Activities  of  Toronto  Branch,  American 
Institute  of  Electrical  Engineers 

On  l''ebruary  1  Professor  A.  B.  Coleman,  of  the 
University  of  Toronto,  described  to  the  Toronto  branch 
of  the  American  Institute  of  Electrical  Engi^neers  his  " 
recent  travels  across  the  South  American  Continent. 
The  lecture  was  illustrated  by  a  series  of  lantern  slides 
and  water-color  sketches.  On  February  15  the  section 
was  addressed  by  Mr.  C.  R.  Dooley,  of  the  Westing- 
house  Company,  Pittsburg,  on  the  subject,  "Training 
Men  for  Industry." 

Several  Canadian  engineers  have  recently  been 
elected  to  the  standing  committees  of  the  A.I.E.E., 
among  these  Messrs.  Wills  Maclachlan,  W.  G.  Gor- 
don, H.  B.  Dwight,  and  W.  L.  Bird.  One  of  the  papers 
presented  to  the  Toronto  section — that  of  Mr.  Harry 
Baker,  of  the  Ontario  Power  Company,  on  "Testing 
Current  Transformers"— has  been  accepted  for  publi- 
cation in  the  general  proceedings  of  the  institute. 

New  Officers  of  Chatham  Builders'  and 
Traders'  Exchange 

The  following  have  been  elected  as  officers  of  the 
Builders'  and  Traders'  Exchange  of  the  city  of  Chat- 
ham, Ont.,  for  the  year  1916:  President,  J.  A.  Hil- 
dreth;  vice-president,  C.  R.  Gay;  treasurer,  W.  H. 
Palmer;  auditors,  B.  Blondie,  J.  Oldershaw;  financial 
secretary,  A.  Tomlinson ;  recording  secretary,  R.  McG. 
Coyle.  For  the  coming  season  the  exchange  plans  to 
participate  actively  in  all  the  affairs  relating  to  the 
building  industry.  According  to  the  exchange,  they 
have  resolved  as  follows :  "That  each  member  will  be  a 
committee  of  one  to  get  more  material  for  the  noble 
structure  that  is  being  built.  The  foundation  has 
proven  to  have  been  made  of  the  very  best  of  material. 
Let  each  succeeding  storey  be  bold,  clean-cut,  and  up- 
right." 

A  publication  has  recently  been  issued  by  the  Mines 
Branch  of  the  Department  of  Mines,  entitled  "The 
Radioactivity  of  Some  Canadian  Mineral  Springs." 
This  is  the  work  of  John  Satterly,  M.A.,  D.Sc,  and  R. 
T.  Elworthy,  B.Sc,  and  forms  Part  I.  of  Bulletin  No. 
16,  which  deals  with  the  mineral  springs  of  Canada, 
issued  in  two  parts. 


Change  in  Engineering  Firm 

The  firm  oi  Arthur  Surveyor  &  Co.,  consulting  en- 
gineers, 274  Beaver  Hall  Hill,  Montreal,  is  now  com- 
posed of  Mr.  Arthur  Surveyor,  M.Can.Soc.C.E.,  and  Mr. 
R.  DeL.  French,  A.M.  Can.  Soc.  C.E.  Mr.  French,  the 
new  member  of  the  company,  has  been  principal  assist- 
ant engineer  for  R.  S.  &  \V.  S.  Lea,  consulting  engi- 
neers, Montreal,  since  1911.  He  is  also  lecturer  in  civil 
engineering  at  McGill  University,  having  charge  of  the 
courses  in  municipal  and  sanitary  engineering  given  in 
the  Faculty  of  Applied  science. 

Trade  Publications 

Power-Driven  Air  Compressors.  —  The  Canadian  Inger- 
soll-Rand  Company,  Ltd.,  Montreal,  has  recently  issued  Bul- 
letin K-301-A,  describing  two-stage  power-driven  air  com- 
pressors, of  the  duplex  type,  "PLB-2."  This  is  a  16  pp.,  6x9 
pamphlet,  outlining  notable  features  of  construction,  such  as 
the  "Cireo"  leaf  valves,  Ilaiglit  100  per  cent,  belt  wheel  joint, 
bath  lubrication  system,  dust-proof  frames  and  casings,  etc., 
as  well  as  the  marked  compactness  of  the  design,  with  easy 
accessibility  of  all  jiarts. 


Personals 


Lieut. -Col.  C.  N.  Monsarrat,  M.C.S.C.E.,  chairman  of  the 
Quebec  Bridge  Commission,.has  been  elected  a  director  of  the 
Canada  Foundries  and  Forgings  Company. 

Lieut.  Stanley  M.  Sproule,  St.  Lambert,  P.Q.,  of  the 
Canadian  Engineers,  has  been  awarded  the  Military  Cross. 
He  is  a  graduate  of  McGill  in  civil  engineering  and  architec- 
ture. Lieut.  Sproule  enlisted  as  a  private  and  was  given  his 
commission  on  the  field. 

Mr.  A.  P.  S.  Glassco,  B.Sc,  A.M.  Can.  Soc.  C.E.,  has  been 
appointed  secretary  and  bursar  of  McGill  University,  in  suc- 
cession to  Mr.  W.  Vaughan,  retired.  Mr.  Glasco  graduated 
in  engineering  at  McGill  in  1901,  and  later  was  appointed 
assistant  bridge  engineer  on  the  G.T.P.  From  1905  to  1908 
Mr.  Glassco  was  assistant  engineer  on  the  Quebec  Bridge 
Commission  and  afterwards  assistant  manager  of  the  Cleve- 
land Bridge  Company  Subsequently  he  was  a  member  of 
the  engineering  firm  of  Atkinson,  Glassco  &  Lawrence,  Mont- 
real. 


Obituary 

Tlie  death  of  Mr.  Temple  Frederick  Sinclair,  a  well-known 
contractor  and  for  many  years  a  resident  of  New  Westmins- 
ter, occurred  at  his  home  in  Vancouver  on  January  29. 

Mr.  Howard  S.  Stone,  architect,  of  Montreal,  died  on 
February  14,  from  pneumonia,  after  an  illness  of  two  weeks. 
He  was  a  native  of  Northampton,  Mass.,  and  began  his  prac- 
tise in  Montreal  about  twenty  years  ago.  Mr.  Stone  designed 
several  of  the  principal  office  and  bank  buildings  in  Montreal. 

Mr.  H.  A.  Bayfield,  engineer  in  charge  of  the  govern- 
ment's big  assembling  plant  at  Ogden  Point,  Victoria,  where 
all  the  Imperial  Munition  Board  ships  built  on  the  Pacific 
Coast  are  to  be  outfitted,  died  on  February  13.  He  was  for- 
merly superintendent  of  dredges  for  British  Columbia  under 
the  federal  government,  and  before  that  was  in  charge  of  ex- 
tensive wharf  construction  at  St.  John,  N.B.,  and  other  East- 
ern seaports. 


The  estimates  of  the  works  department  in  Toronto  for 
1918,  amounting  to  $2,287,953,  have  been  passed  by  the  works 
committee.  The  estimate  submitted  by  Commissioner  Wilson 
for  the  street  cleaning  department,  $919,000,  has  been  reduced 
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Mainly  Constructional 

Ea»t  and  West— From  Coast  to  Coait 


The  first  German  freight  motor  vessel  to  be  built  entirely 
of  rei;iforced  concrete  has  just  completed  its  trial  trips  at 
Hamburg.  According  to  the  Fremdenblatt.  it  is  made  of  "a 
new  kind  of  concrete,  which  only  weighs  half  as  much  as 
gravel  concrete." 

The  provincial  authorities  are  taking  up  the  question  of 
tlie  erection  of  a  sanitarium  in  British  Columbia,  to  take  care 
of  tuberculosis  patients.  The  Dominion  Government  will  pay 
50  per  cent,  of  the  cost  of  a  200-bed  building,  to  cost  approxi- 
mately $200,000,  either  as  an  addition  at  Tranquille  or  a  new 
institution  in  the  Okanagan. 

The  seventh  annual  convention  of  the  Ontario  Marble 
and  Granite  Workers  terminated  with  a  banquet  at  the  Hotel 
Carls-Rite  on  February  7.  About  fifty  were  in  attendance, 
and  the  following  officers  were  elected:  Honorary  president, 
J.  G.  Gibson,  Toronto;  president,  R.  M.  Jones,  Ottawa;  first 
vice-president.  F.  Lippert,  Walkerton;  secretary-treasurer, 
Frank  Creler,  Toronto. 

The  scheme  for  the  installation  of  a  coke  oven  in  Hamil- 
ton, Ont.,  is  being  revived.  The  United  Gas  and  Fuel  Com- 
pany submitted  a  proposition  to  the  council  two  or  three 
years  ago,  but  it  was  not  received  with  favor.  The  matter  has 
been  brought  up  again,  however,  and  owing  to  the  fuel  short- 
age, the  City  Council  is  more  anxious  to  see  the  project  real- 
ized. The  cost  of  such  a  plant  would  be  approximately 
$3,335,000  at  the  present  time,  while  a  couple  of  years  ago  it 
might  have  been  built  for  about  two  and  a  half  million. 

The  Port- Moody  Steel  Works  are  planning  to  remove  the 
machinery  from  their  present  rolling  mill  to  a  new  one  to  be 
erected  upon  Rocky  Point.  The  Council  of  Port  Moody  has 
agreed  to  facilitate  the  removal  and  render  what  assistance 
they  can  towards  securing  government  assistance  for  the  ex- 
tension of  the  plant  and  increase  of  output.  The  mill  now  in 
use  is  located  unsatisfactorily  for  its  present  purposes,  but  it 
will  be  retained  as  a  cast  steel  foundry  and  nut  and  bolt 
works.  A  six-ton.  three-phase  electric  furnace  is  shortly  to 
be  installed  there  and  another  in  the  new  plant.   ' 

At  the  annual  meeting  of  the  Engineers'  Club  of  Toronto 
reports  were  presented  showing  its  aflfairs  to  be  in  a  very  sat- 
isfactory condition,  although  a  large  number  of  the  members 
are  serving  their  country  at  the  front.  The  following  are  the 
officers  and  directors  for  the  year  1918:  President,  L.  V. 
Rorke;  first  vice-president,  J.  R.  W.  Ambrose;  second  vice- 
president,  M.  P.  White;  third  vice-president,  T.  D.  LeMay; 
committee.  H.  G.  Acres,  W.  A.  Bucke,  A.  Burton,  J.  B.  Cars- 
well,  E.  L.  Cousins,  Arthur  Hewitt,  E.  G.  Hewson,  C.  H. 
Heys,  W.  R.  McRae,  T.  H.  Stevens,  T.  S.  Young;  secretary- 
treasurer,  R.  B.  Wolsey. 

A  Kootenay  branch  of  the  Engineering  and  Technical 
Institute  of  British  Columbia  has  recently  been  formed,  with 
headquarters  at  Nelson,  B.C.  The  following  have  been  elect- 
ed provisional  officers:  W.  M.  Cunliflfe,  chairman;  A.  E.  Pick- 
ford,  secretary-treasurer;  A.  E.  Thompson,  assistant  secre- 
tary-treasurer; and  a  provisional  committee  has  been  formed 
including  H.  P.  Thomas,  R.  W.  Hinton,  J.  H.  Soans,  Leslie 
Crauford,  W.  M.  Myers,  George  C.  Egg,  J.  Duiilop,  Will 
Haldane,  G.  H.  Conirie.  A.  H.  Green,  C.  W.  Busk.  Charles 
More,  of  Creston,  and  A.  R.  Heyland,  of  Kaslo.  The  insti- 
tute, which  is  applying  to  the  legislature  at  the  forthcoming 
session   for  a  charter,  will  be  an   organization   composed   of 


civil  and  mining  engineers,   architects,   and   members   of  the 
allied  professions. 

City  Engineer  Gray,  of  Hamilton,  in  a  recently  submitted 
report,  presents  an  estimate  of  the  value  of  the  city's  water- 
works system,  which  he  places  at  $2,937,735.01.  The  total  cost 
of  the'system  since  its  inception  was  in  the  neighborhood  of 
$4,000,000,  according  to  the  engineer's  findings,  but  in  arriv- 
ing at  the  figure  already  stated,  allowance  has  had  to  be  made 
for  natural  depreciation,  obsolete  plant,  and  methods,  and 
costly  piecemeal  additions.  The  valution  is  useful  for  two 
reasons — it  will  enable  the  waterworks  department  to  know 
exactly  what  the  plant  is  worth  and  what  it  costs  to  .produce 
a  certain  number  of  gallons  of  water,  and  it  will  show  the 
yearly  surplus  or  otherwise,  after  providing  for  all  expenses 
connected  with  its  operation,  thus  indicating  when  it  is  wise 
to  raise  or  decrease  water  rates. 

At  a  recent  board  of  trade  convention  in  Gait,  Ont.,  at 
which  representatives  of  Brantford,  Kitchener,  Fergus,  and 
Gait  were  present,  Mr.  Naulon  Cauchon,  an  engineer  of  the 
Irrigation  Section  of  the  Department  of  Interior,  outlined  a 
scheme  for  the  development  of  what  is  known  as  the  Metro- 
politan District,  embracing  all  the  territory  between  Kitchener 
and  Hamilton.  Mr.  Cauchon  proposed  the  utilization  of  the 
waters  of  the  Grand  River,  and  he  pointed  out  that  this  plan 
would  attain  three  very  important  objects — the  prevention  of 
floods  by  the  conservation  of  the  water  in  storage  dams,  the 
irrigation  of  a  hundred  square  miles,  and  the  production  of 
thousands  of  horse-power  of  electric  energy  by  hydro-electric 
development.  Two  vital  necessities  of  the  present  time,  he 
said,  were  greater  production  of  foodstuflfs  and  power.  Irri- 
gation would  increase  the  agricultural  yield,  conservation  of 
the  flood  flow  would  provide  the  means  of  producing  power, 
and  incidentally  the  flood  menace  would  disappear.  Mr. 
Cauchon's  proposition  was  received  so  favorably  by  the  con- 
vention that  a  motion  was  carried  authorizing  the  Gait  Board 
of  Trade  to  prepare  a  resolution  setting  forth  the  meeting's 
approval  of  the  need  and  feasibility  of  the  scheme,  to  be  sent 
to  the  Hydro-Electric  Power  Commission  and  the  Minister  of 
the  Interior. 

The  T.  Eaton  distributing  warehouse  which  is  to  be  erect- 
ed in  Regina,  according  to  present  plans,  will  measure  500  ft. 
in  length  and  135  ft.  in  width,  occupying  the  full  length  of 
Dominion  Park,  located  on  the  west  side  of  Rose  Street.  The 
building  will  be  fireproof,  I)uilt  on  the  Turner  system  of  flat- 
slab  reinforced  concrete  construction,  and  both  east  and  west 
elevations  will  be  of  concrete,  with  bush-hammered  finish. 
The  end  facing  Sixth  and  Seventh  Avenues  will  be  faced  with 
pressed  brick.  All  the  sasb  in  the  building  will  be  of  steel 
and  glazed  with  wire-glass,  and  there  will  be  practically  no 
wood  used  except  for  the  entrance  doors,  which  will  be  of 
quarter-cut  oak.  The  floors  of  the  main  entrance  will  be  of 
.terrazzo,  with  marble  base,  while  the  other  floors  throughout 
the  building  will  have  a  cement  finish.  On  account  of  the 
great  length  of  the  building,  two  expansion  joints  are  being 
provided  to  take  care  of  the  variations  in  temperature,  these 
joints  being  located  where  the  building  is  divided  into  three 
sections  by  heavy  partitions  of  hollow  welded  steel.  The 
stairs  will  be  of  concrete  and  doors  of  metal  with  steel  frame. 
Round  concrete  pillars  will  be  used  to  support  the  floors,  and 
the  bays  will  be  twenty  feet  wide  each  way.  The  building  is 
to  be  heated  by  three  tubular  boilers,  located  in  the  basement. 
Lavatories  and  drinking  fountains  are  being  provided  on  every 
floor,  and  on  the  roof  apace  provision  is  made  for  two  men's 
lunch  rooms.  Four  sprinkler  tanks  will  supply  pressure  for 
fire  protection  purposes.  Tenders  for  the  construction  of  the 
warehouse  closed  recently,  bids  being  submitted  by  a  number 
of  local  contractors.  Woodman  &  Cubbidge,  Winnipeg,  are 
the  architects. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Armagh,  Que. 

Tenders  will  be  called  about  March 
15  for  waterworks,  etc.,  costing  $40,000 
for  the  Town  Council.  Engineers,  Gou- 
vin  &  Beauchemin,  147  de  la  Montagne 
Street,   Quebec. 

Brooke  Township,  Ont. 

Specifications  are  with  the  Commis- 
sioner, Clarence  Atkin.  K.  R.  1.  Inwood, 
who  will  receive  tenders  until  March  2 
for  repairs  to  the  Weidman  drain  for  the 
Township  Council.    . 

Harwich  Township,  Ont. 

Tenders  will  be  received  by  the  clerk, 
Geo.  W.  Riseborough,  Blenheim,  until 
6  p.m.,  February  28,  for  drainage  work 
estimated  to  cost  $18,000,  for  the  Town 
Council.  Engineer,  W.  G.  McGregor, 
C.E.,  Chatham. 

Kincardine,  Ont. 

Town  Council  contemplate  purchase  of 
sewage  tank  and  repairs  to  Queen  Street 
bridge.     Clerk,  John  H.  Scougall. 

Orillia,  Ont. 

Town  Council  contemplate  the  con- 
struction of  bitulithic  paving  on  Front 
Street.    Clerk,  C.  E.  Grant. 


Railroads,  Bridges  and  Wharves 

Oakbank,  Man. 

Tenders  being  received  by  the  engineer, 
C.  H.  Holden,  C.  P.  R.  Station,  Winnipeg, 
until  February  20,  for  the  erection  of  a 
$12,000  one-storey,  frame  station  for  the 
Canadian  Pacific  Railway,  head  office, 
Montreal. 

Portage  la  Prairie,  Man. 

The  Rural  Municipality  contemplate 
the  erection  of  two  cantilever  bridges  at 
High  Bluflf  Ferry  and  Poplar  Point 
Ferry.  Clerk,  D.  McCowan,  Portage  la 
Prairie. 

Rainy  River,  Ont. 

The  Canadian  Northern  Railway,  head 
office,  Toronto,  are  preparing  plans  for 
two-storey  brick  station  building.  Sup- 
erintendent of  Building  Department,  T. 
H.  Graham,  Port  .Arthur. 

St.  Narcisse,  Que. 

The  North  Shore  Power  Co.,  Power 
Bldg.,  Three  Rivers,  will  build  a  $15,000 
dam.     Chairman,  W.   B.  Baptist. 

CONTRACTS  AWARDED 
Dartmouth,  N.S. 

The  Standard  Construction  Co.,  Met- 
ropole  Bldg.,  Halifax,  have  the  general 
contract  for  $3,000  wharf  at  Woodside 
Street  for  the  Imperial  Oil  Co.,  Upper 
Water   St.,    Halifax. 

Grand'Mere,  Que. 

The  Dominion  Bridge  Co.,  Ltd.,  Do- 
minion Station,  Lachine,  have  the  steel, 
and  Jos.  Gosselin,  85  Dalhousie  Street, 
Quebec,  the  concrete  contract  for  $70,- 
000  bridge  over  River  St,  Maurice,  from 


here  to  Lac  a  la  Tortue  lor  the  Canadian 
Northern  Quebec  Railway  Co.,  160  St, 
.\ndre  St.,  Quebec, 

Halifax,  N.S. 

The  Standard  Construction  Co.,  Met- 
ropole  Bldg.,  have  the  general  contract 
for  $16,000  and  a  $;!,000  wharf  at  Lower 
Water  Street  for  the  Military  .Authorities. 
Engineers'  Department,  Mitchell  Bldg., 
Lower  Water  Street. 

The  Nova  Scotia  Construction  Com- 
pany, Upper  Water  Street,  have  the  gen- 
eral contract  and  will  let  roofing  for  $35,- 
000  extension  to  freight  shed  for  the 
Department  of  Railways  &  Canals,  Do- 
minion Government,  Ottawa,  who  will 
let  plumbing,  heating,  plastering,  paint- 
ing and  electrical  work, 

Mosa  Township,  Ont. 

The  Webster  Construction  Co.,  Ade- 
laide and  York  Streets,  London,  have  the 
general  contract  for  concrete  culvert  for 
the  Township  Council. 

Ritchot,  Man. 

A.  Powell,  Mulvey  Street,  Winnipeg, 
has  the  general  contract  for  29  ft.  x  18  ft. 
wooden  pile  bridge  for  the  Municipal 
Council. 


Public  Buildings,  Churches 
and  Schools 

Agincourt,  Ont. 

St.  Timothy's  Anglican  Church  have 
purchased  a  site  on  Main  Street  on  which 
they  will  erect  a  church.  Pastor,  Rev. 
G.  G.  Dreycr,  Scarboro  Junction. 

Alberta,  Province  of 

Plans  are  being  prepared  for  addition 
to  the  hospital  for  the  insane  for  the 
Department  of  Public  Works.  Provincial 
Government.  Minister.  L.  C.  Charles- 
worth.  Edmonton.  Architect,  Mr.  Blagey, 
care  of  the   Department. 

Almonte,  Ont. 

Tenders  are  being  received  until  March 
1  for  steam  or  hot  air  heating  at  Martin 
Street  school  for  the  Public  School 
Board.  Chairman  of  property  commis- 
sion, D.  Williams. 

British  Columbia,  Province  of 

The  Military  Hospitals  Commission,  22 
\'ittoria  Street,  Ottawa,  contemplate  the 
erection  of  a  $200,000  tubercular  sani- 
tarium. General  superintendent,  J.  H. 
W.  Bower. 

Dartmouth,  N.S. 

The  Stairs  Memorial  Church.  Wind- 
mill Road,  contemplate  the  erection  of 
a  church.  Pastor,  Rev.  J.  A.  McGlashen, 
Windmill  Road, 

The  Church  of  England  Authorities, 
Rarrington  Street,  contemplate  the  erec- 
tion of  a  church  at  Dawson  .Street  and 
.Windmill  Road.  Superintendent.  Rev. 
Canon  Vernon. 

Flagstaff,  Alta. 

Plans  and  specifications  with  the  sec- 
retary-treasurer. A.  W.  Smith,  who  will 
receive    tenders    until    March    1    for    the 


erection  of  a  school  for  Flagstaff  School 
.District  No.  3505. 

Halifax,  N.S. 

Plans  and  specifications  with  the  ar- 
chitect, W.  J.  Busch,  Bedford  Row,  who 
will  receive  tenders  until  March  1  for 
steam  heating  system  for  St.  John's  Pres- 
byterian Church. 

Kaye  Street  Methodist  Church  and 
Grove  Street  Presbyterian  Church  con- 
template the  erection  of  a  temporary 
at  Gottingen  and  Yonge  Streets.  Pastor, 
Rev.  W.  J.  Swetman,  East  Young  St. 

Repairs  costing  $3,000  to  St.  George 
Church,  Brunswick  Street,  are  contemp- 
lated. Rector,  Rev.  H.  W.  Cunningham, 
Cornwallis  Street. 

The  Relief  Commission,  Sackville  St.. 
contemplate  the  erection  of  a  hospital. 
Secretary-treasurer,  Ralph  P,  Bell,  Sack- 
ville St. 

Lougheed,  Alta. 

Lougheed,  Groveland,  Park,  Green 
Valley,  Parkhill  and  Caledonia  School 
Districts,  contemplate  the  erection  of  a 
consolidated  school.  Address,  A.  Pope, 
Lougheed. 

Manyberries,  Alta. 

The  Consolidated  School  District  of 
Manyberries,  Hedley.  East  Manyberries 
and  South  Manyberries.  contemplate  the 
erection  of  a  consolidated  school.  Sec- 
retary-treasurer, J.  M.  Courtney,  Many- 
berries. 

Mimico,  Ont. 

The  Department  of  the  Secretary,  Pro- 
vincial Government.  Toronto,  have  in- 
cluded in  their  estimates  for  1918  $1,500 
for  improvements  and  additions  to  farm 
buildings,  $2,000  for  fireball,  $75,000  for 
two  additional  buildings,  and  $1,500  for 
fire  alarm  and  fire  protection  system. 

Montreal  West,  Que. 

The  Board  of  Education  are  having 
plans  prepared  for  a  high  school.  D.  J. 
Spence,  246  Beaver  Hall  Hill,  is  the  ar- 
chitect. 

Orion,  Alta. 

The  Consolidated  School  District  con- 
template the  erection  of  a  new  school  or 
the  conversion  of  two  schools  into  one. 
.•\ddress.   Secretary-treasurer. 

Ottawa,  Ont. 

The  Public  School  Board  have  included 
in  their  estimates  $17,170  for  repairs  to 
schools,  and  $51,525  for  furnishings. 
Chairman,  J.  B.  Watson. 

Point  Grey,  B.C. 

The  Department  of  Public  Works. 
Provincial  Government,  contemplate  the 
erection  of  university  building  at  a  cost 
of  $175,000,  F.  Carter  Cotton,  12,50 
Georgia  St.  W..  Vancouver,  is  on  the 
Board   of   Governors. 

Port  Moody,  B.C. 

School  Board  contemplate  the  erection 
of  a  school. 

Riverton,  N.S. 

The  Pictou  County  Council  contemp- 
late the  erection  of  a  hospital  for  the  in- 
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Ganadian  Shipbuilding  and  Maritime 
Development 

IN  its  decision  to  launch  upon  an  extensive  ship- 
building enterprise,  it  would  appear  that  the  Do- 
minion Government  is  following  a  wise  course, 
dictated  alike  by  the  exigencies  of  the  present  and 
the  necessity  of  laying  plans  beforehand  for  the  main- 
tenance and  development  of  Canada's  prosperity  after 
the  war  is  over.  Some  are  of  the  opinion  that  the  gov- 
ernment has  delayed  action  too  long  in  the  matter, 
and  that  the  present  indications  are  that  the  final  crisis 
of  the  war  will  be  reached  during  the  coming  spring  or 
summer,  and  will  probably  have  passed  before  Can- 
ada's shipbuilding  program  is  well  under  way.  Never- 
theless, there  will  undoubtedly  be  a  shortage  of  ships 
for  a  very  considerable  time  to  come,  and  a  supply 
from  the  Dominion  will  help  to  relieve  the  situation. 

It  is  in  the  light  of  Canada's  future  development, 
however,  that  the  citizens  of  Canada  will  approve  the 
step  taken  bv  the  government.    How  is  the  addition  of 


shipbuilding  as  an  important  branch  of  Canadian  in- 
dustry going  to  affect  trade  in  general?  It  seems  to 
us  that  if  the  undertaking  is  handled  in  the  right  way 
by  the  government  it  is  bound  to  be  of  great  advantage 
to  the  country  from  many  standpoints.  First,  in  the 
period  after  the  war  it  may  prove  a  l)ig  factor  in  the 
maintenance  of  industrial  equilibrium ;  it  will  provide 
a  new  field  for  the  employment  of  men  who  return 
from  the  battle-front  to  civil  life  and  those  who  are  left 
without  work  owing  to  the  cessation  of  war  industries, 
and  it  will  help  to  maintain  and  stimulate  activity  in 
many  trades  which  will  be  adversely  affected  at  the 
close  of  hostilities.  There  is  reason  to  expect,  for  ex- 
ample, that  some  of  our  big  steel  plants  which  have 
been  engaged  on  the  manufacture  of  shells  will  take  up 
the  rolling  of  ship  plates  on  a  large  scale. 

However,  the  more  important  aspect  of  the  under- 
taking is  the  effect  which  the  provision  of  a  merchant 
marine  is  going  to  have  on  the  status  of  Canada  as  a 
nation.  This  depends  more  or  less  on  what  action  the 
government  will  take  as  regards  the  development  of 
foreign  trade.  We  do  not  require  a  merchant  marine 
to  carry  products  or  manufactures  from  outside 
sources  to  us — we  have  more  materials  and  resources 
than  we  can  possibly  make  use  of — but  we  do  need 
vessels  to  carry  Canadian  materials  to  foreign  markets. 

This  is  an  age  of  aggressive  salesmanship,  on  the 
part  of  individuals,  corporations,  and  nations,  and  if 
Canada  is  to  keep  within  sight  of  her  more  powerful 
competitors  she  must  not  adopt  the  policy  of  waiting 
until  customers  come  within  her  borders  to  buy  her 
wares.  On  the  contrary,  she  must  in\ade  foreign  mar- 
kets, discover  prospective  ptirchasers  and  their  needs, 
and  place  her  merchandize  before  them  in  the  most 
attractive  way.  Enterprise  of  this  kind,  however,  de- 
mands action  on  the  part  of  the  government.  Other 
countries  send  their  trade  representatives  to  every  pos- 
sible market  and  i^rovide  organizations  for  faQilitating 
the  business  transactions  of  their  manufacturers.  In 
this  jjarticular  Canadian  manuiacturcrs  are  woefttlly 
handicapped,  for  we  have  but  few  direct  trade  repre- 
sentatives, though  we  are  capable  of  producing  practi- 
cally every  commodity.  Here  it  is  that  the  Depart- 
ment of  Trade  and  Commerce  must  render  assistance 
by  surveying  foreign  markets  and  placing  agents  to 
open  up  the  way  fc^r  the  introduction  of  Canadian  pro- 
ducts, while  at  the  same  time  the  Department  of  Mar- 
ine provides  the  means  of  transportation. 

We  in  Canada  are  perhaps  a  little  ]irone  to  consider 
merely  the  country's  internal  development  and  forget 
the  possibilities  of  expansion  by  intercourse  with  other 
nations.  Naturally  the  two  are  interdependent,  and  it 
is  the  most  logical  thing  in  the  world  for  Canada  to  de- 
velop as  a  maritime  country.  She  has  agricultural  and 
mineral  products  which  are  acceptable  in  every  market, 
and  her  manufacturers  have  facilities  for  producing  all 
kinds  of  commodities.  At  the  same  time  she  has  the 
longest  shore  line  of  any  country  in  the  world,  great 
navigable  rivers  and  lakes,  and,  in  consideration  of  her 
population,  an  unequalled  system  of  railways.  Besides, 
new  and  unlimited  fields  for  the  exploitation  of  Cana- 
dian manufactures  are  opening  up,  and  will  continue 
to  open  up,  after  the  war;  an  awakening  China  and,  we 
hope.  Russia  will  demand  commodities  for  which  pre- 
viouslv  they  had  no  use.  The  opportunities  are  tre- 
mendous, and  all  that  is  required  is  the  enterprise  and 
determination  to  take  advantage  of  them.  Let  us  not 
forget  that  it  was  from  the  nucleus  of  a  small  but  in- 
domitable inaritiine  peoi)le  that  the  greatest  empire  in 
the  world  has  developed. 
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To  Remedy  Montreal's   Deficient 
Water   Supply 

IF  the  present  rate  of  increase  in  water  consumption 
keeps  up,  Montreal  will,  in  two  or  three  years,  find 
its  supply  inadequate.  At  times  during  the  pres- 
ent winter  the  consumption  has  been  dangerously 
near  the  full  capacity  of  the  conduit,  and  it  is  generally 
admitted  that  the  time  is  not  far  off  when  the  city  will 
have  to  face  the  problem  of  securing  an  additional  sup- 
ply. The  new  filtration  plant  will  soon  be  in  operation, 
but  this  will  only  about  cover  present  needs.  Any  re- 
serve required  will  have  to  ibe  obtained  from  the  con- 
duit, which  is  now  the  present  source  of  supply  and 
which  will  feed  the  filtration  plant.  The  capacity  of  the 
conduit  is  not  sufficient  to  provide  for  a  very  heavy  re- 
serve. The  question  of  the  enlarged  aqueduct  is  bound 
up  with  the  water  supply,  and  there  are  those  who  be- 
lieve that  the  aqueduct  would,  if  finished,  serve  as  the 
best  source  of  supply,  leaving  out  of  consideration  the 
proposed  hydro-electric  development,  which  has  been 
the  subject  of  such  prolonged  controversy.  If  Mont- 
real desires  to  provide  an  adequate  supply  of  filtered 
water  for  future  requirements,  means  will  have  to  be 
taken  almost  immediately  to  obtain  a  larger  supply 
and  also  to  enlarge  the  filtration  plant,  for  which  there 
is  plenty  of  space  available.  Probably  the  new  com- 
missioners will  take  up  this  matter  at  an  early  dale, 
otherwise  Montreal  will  find  itself  in  two  or  th.ec  years 
on  a  scale   )f  lationing  so  far  as  water  is  concerned. 

The  pumping  plant  is  practically  obsolete,  and  all 
the  engineers  who  have  recently  repotted  on  the  aque- 
duct have  agreed  that  a  new  pumping  plant  is  impera- 
tive, and  Messrs.  H.  E.  Vautelet,  A.  St.  Laurent,  and 
J.  B.  McRae  proposed  an  electric  motor-driven  pump- 
ing station  to  take  care  of  an  addition  to  the  filtration 
works,  of  one  hundred  million  imperial  gallons  per  day. 


of  sewer  improvements,  has  been  tiie  excessive  cost  of 

construction. 

The  present  street  paving  problem  is  one  of  resur- 
facing and  construction  rather  than  maintenance.  It  is 
urged  that  immediate  action  be  taken  to  organize  a 
maintenance  force  adequate  to  keep  in  repair  those 
pavements  which  have  recently  been  constructed  and 
have  not  yet  fallen  into  that  condition  of  disrepair 
which  is  so  common  in  many  parts  of  the  city. 

As  to  the  department  of  building  inspection,  the 
bureau  recommends  that  the  inspection  of  public  build- 
ings by  the  department  of  building  inspection  be  disc<jn- 
tinued  and  that  this  function  be  placed  under  the  juris- 
diction of  the  fire  chief.  There  is  now  ample  force  in 
the'fire  department  to  carry  on  the  service  without  ad- 
ditional staff.    A  new  building  code  is  insisted  upon. 

It  n;ay  be  added  that  the  entire  report  is  the  result 
of  several  months'  examination  of  various  departments, 
and  that,  while  some  of  the  recommendations  may  be 
generally  approved,  others  are  open  to  criticism.  '  A 
lack  of  appreciation  of  local  conditions  is  apparent  in 
some  of  the  recommendations,  and  in  other  respects  the 
proposals  would  probably  result  in  greater  confusion 
and  increased  expenditure. 


Alleged  Defects  in  Montreal  Civic 
Administration 

IN  a  long  report  dealing  with  Montreal's  civic  ad- 
ministration, the  New  York  Bureau  of  Research 
refers  to  the  public  works  department,  which,  it  is 
declared,  has  certain  fundamental  defects.  Under 
present  conditions,  authorization  of  public  improve- 
ments such  as  streets  and  sewers  are  made  by  council 
and  the  board  of  control.  The  chief  engineer  of  the 
city  has  no  voice  in  the  matter  other  than  to  advise 
those  bodies  upon  request.  The  distribution  of  public 
improvements  throughout  the  city  has  not  ben  in  ac- 
cordance with  any  well-sonceived  plan  based  on  a  com- 
prehensive study  of  the  city's  needs.  In  fact,  in  many 
cases  the  controlling  elements  in  securing  appropria- 
tions for  public  works  appear  to  have  been  political  ex- 
pediency. As  a  natural  result  of  this  policy,  particu- 
larly in  regard  to  street  improvements,  there  has  been 
extensive  construction  of  permanent  pavements  in  sec- 
tions of  the  city  where  the  need  in  no  way  justified  the 
expenditure.  This  cost  has  been  very  heavy,  and  has 
been  borne  entirely  by  the  city. 

Two  other  defects  in  the  present  improvement 
policy  of  the  city  which  have  hampered  the  effects. of 
administration  of  the  department  of  public  works  are: 
(1)  Authorizing  the  execution  of  improvements,  irre- 
spective of  season  and  without  providing  sufficient 
time  and  adequate  funds  for  the  study  of  these  im- 
provements ;  and  (2)  authorizing  the  execution  of  pub- 
lic improvements  by  city  forces  without  competitive 
bids.    The  net  results  of  No.  1,  particularly  in  the  cost 


Training  Men  for  Industry 

IN  a  talk  given  before  the  Toronto  sectFon  of  the 
American  Institute  of  Electrical  Engineers  on 
February  l.S  by  C.  R.  Dooley,  manager  of  the  edu- 
cation department  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  of  Pittsburg.  Pa.,  he  out- 
lined the  admirable  work  that  is  being  done  by  this 
company  in  East  Pittsburg  in  training  the  trade  and 
engineering  apprentices  in  the  manufacturing  side  of 
electrical  engineering.  Any  educational  method  should 
have  as  its  goal,  leadership,  workmanship,  and  si)irit. 
The  speaker  claimed  that  in  training  men  for  leader- 
ship they  could  obtain  workmanship  and  spirit  as  by- 
products. 

In  supplying  technical  assistants  to  the  various  exe- 
cutives of  the  Westinghouse  Company,  Mr.  Dooley 
found  that  these  executives  wished  their  subordinates 
to  have,  first,  the  human  characteristics,  such  as  good 
judgment,  initiative,  analytical  ability,  courage,  etc., 
and,  as  of  less  importance,  technical  knowledge  of  the 
fundamentals  of  their  profession. 

Tests  Aid  Selection 

The  choosing  of  men  was  outlined,  various  methods 
l)eing  employed,  among  which  are  phrenology,  me- 
chanical tests  of  Munsterberg,  and  the  tests  of  War- 
field  Scott  of  the  Northwestern  University  and  Thorn- 
dike  of  Columbia.  After  the  men  are  selected,  the 
method  of  training  is  to  place  the  men  in  the  shops  and 
to  carry  on  thpir  training  by  presenting  to  them  in  a 
systematic  way  a  series  of  questions  that  apply  to  their 
daily  work.  These  men  can  obtain  the  answers  to  their 
questions  by  asking  their  foremen,  studying  the  litera- 
ture of  the  company,  or  by  any  other  means  they  w-ish. 

Mr.  Doolev  emphasized  the  value  of  personal  dis- 
covery, and  he  said  that  the  best  type  of  teacher  was 
the  trained  fellow-employee.  The  situation,  more  or 
less  summed  up,  would  be  that  people  are  slightly  in- 
terested in  things  they  are  told,  but  vitally  interested  in 
things  they  take  part  in. 

.^fter  the  paper  a  most  interesting  and  heated  dis- 
cussion was  conducted,  some  of  those  taking  part  being 
Professors  Baker  and  Henderson  of  Queen's  Univer- 
sity and  Professor  Price  of  Toronto  University. 
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The  Nelson  river  cantilever  bridge  at  Manitou  Rapids  on  the  Hudson  Bay  Railway. 


Overhead   Cableways   Serve    to    Erect    Steel 
Bridges  on  Hudson  Bay  Railway 

High  River  Velocity,  Making  Falsework  Impossible,  and   Remote- 
ness  of    Site,    Add    Difficulties    to    Erection    of    Large    Structures 


The  Manitou  Rapids  Cantilever  Bridge 

By  P.  B.  Motley* 

THE  bridge  at  Manitou  Rapids,  on  the  Hudson 
Bay  Railway,  over  the  Nelson  River,  consists  of 
a  cantilever  structure,  with  an  actual  opening  of 
304  ft.  '6  in.  between  centres  of  piers.  The  two 
anchor  arms  are  each  108  ft.  9  in.  between  centres  of 
pins,  and  the  suspended  si)an  in  the  centre  of  the  river 
is  87  ft.  between  centres  of  end  links.  There  is  also  a 
flanking  span  on  the  east  end  of  85  ft.  4  in.  out  to  out 
of  girders. 

The  Nelson  River  at  this  point  is  extremely  deep, 
and  the  discharge  through  the  300  ft.  channel  is  said 
to  be  almost  as  great  as  the  Lower  St.  Lawrence. 
Velocity  and  depth  of  water  made  it,  therefore,  a  pr.o- 
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Bridge  over  Nelson  river  at  Majia.ju  ivapiub  is  cantilever  structure, 
nearly  600  feet  long. 

blem  of  dispensing  with  any  description  of  falsework. 
The  problem  of  designing  a  suital)le  structure  resohed 
itself  into: 

(a)   A  simple  span  of  approximately  300  ft.,  with 


'Brldee  engineer,  Canadian  Pacific  Railway. 


two  side  spans  sufficiently  heavy  to  act  as  anchors  for 
a  cantilever  method  of  erecting  the  centre  span. 

(b)  A  cantilever  bridge  pure  and  simple. 

(c)  An  arch  bridge. 

Cantilever  Bridge  Adopted 

After  carefully  considering  the  method  of  erection, 
transporting  of  material,  and  the  aforesaid  necessity 


Overhead  cableways  important  part  of  construction  equipment. 

of  doing  without  falsework,  it  was  finally  decided  to 
use  a  cantilever  bridge,  general  details  of  which  are 
shown  in  the  photographs  herewith. 

The  profile  shows  rock  bottom  throughout,  and 
there  is  sufficient  height  at  both  ends  of  the  cantilever 
arms  to  build  a  concrete  anchor  of  sufficient  size  to 
take  care  of  the  uplift.  The  west  anchor  is  the  abut- 
ment, and  the  east  anchor  is  the  pier  on  which  the 
flanking  span  rests.  The  main  trusses,  both  for  the 
cantilever  and  the  suspended  span,  are  spaced  at  20  ft. 
centres,  and  consist  of  stiffened  riveted  construction 
throughout,  while  the  cantilevers  themselves  have 
rocker  pins  on  the  main  piers  as  well  as  at  the  points 
of  attachment  of  the  suspended  span.  Anchor  facili- 
ties for  expansion  are  provided  over  the  anchor  abut- 
ment and  pier,  as  well  as  at  one  end  of  the  suspended 
span  by  suitable  links  capable  of  horizontal  movement. 
The  80  ft.  flanking  span  has  girders  9  ft.  centre  to  cen- 
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tre,  with  ordiiiar)'  riveted  laterals  and  l)race  frames. 

The  live  load  for  which  the  l)ridf4e  was  desi^Mied  is 
Cooper's  \'.-50;  the  impact  formula  and  units  were  ac- 
cording^ to  the  American  Railway  iMi^ineerinj;  Asso- 
ciation s])ecification  for  steel  hridjjes,  and  the  <;;eneral 
s])ecitication  was  the  Dominion  Government's  of  1908. 

The  substructure  presented  no  serious  difficulties, 
bein<>-  built  in  all  cases  in  the  dry.  The  abutments  were 
designed  as  buried  piers,  with  small  win.^  walls  above 
the  finished  line  of  till ;  in  addition,  these  abutments 
had  sufficient  stability  to  act  as  retainin},^  walls.  The 
piers  had  sufficient  size  at  their  tops  to  take  care  of 
the  pier  members.  They  had  battered  sides  and  ends 
to  take  care  of  the  horizontal  forces  and  also  for  ap- 
pearance. The  anchor  pits'  have  small  tunnels  pro- 
vided at  their  lower  ends,  so  that  access  from  the  out- 
side for  insj)ection  may  be  always  ]iossible. 

Erected  By  Overhead  Cable 

The  erection  of  the  structure  was  carried  out  l)y 
the  overhead  cable  method.  Towers  were  erected  over 
the  west  cantilever  pier  and  the  east  abutment.  Over 
these  the  main  cables  were  strung  and  securely  double- 
anchored  in  the  rock,  about  200  ft.  back  of  them.  The 
main  cable  which  spanned  the  opening  was  2^4  in.  in 
diameter.  On  this  cable  was  a  trolley,  from  which 
were  suspended  suitable  sheaves,  operated  by  S/H  in. 
cal)les,  which  were  led  back  to  drums  on  the  engine  on 
shore,  which  provided  power  for  lifting  and  lowering 
the  various  ])ieces  handled  ])y  the  sheaves.  The  trollev 
was  moved  back  and  forth  by  5/8  in.  cable,  supported 
at  intervals  on  suitable  hangers,  which  al.so  .supported 
the  main  operating  .5/8  in.  cal)le  to  i)rcvcnt  excessive 
sag  and  entanglement. 

The  actual  order  of  operation  was  as  follows :  The 
west  anchor  arm  was  erected  on  falsework  by  means 
of  a  derrick  car,  beginning  with  the  main  po.sts  over 
pier  2  and  working  back  on  the  abutment.  Then  the 
cantilever  arm  was  erected  for  108  ft.  9  in.  as  a  canti- 
lever by  means  of  the  derrick  car.  The  we.st  cable 
tower  was  then  erected  over  pier  No.  2,  and  the  east 
anchor  arm  was  erected  on  falsework  by  means  of  the 
travelling  trolley.  The  east  cantilever  arm  was  then 
carried  out  over  the  river  in  the  same  manner  as  the 
west  cantilever  arm,  and  the  suspended  .span  was,  in 
turn,  erected,  member  by  member,  out  from  the  canti- 
lever arms  until  it  met  in  the  centre.  The  girder  span 
at  the  east  end  was  put  in  last  by  means  of  ])ony  bents 
and  jacks  in  the  ordinary  manner. 

The  work  as  a  whole  is  interesting,  owing  to  the 
fact  that  it  was  carried  out  at  a  long  distance  from  the 
bridge  company's  headquarters,  part  of  the  operations 
being  done  during  the  winter,  but,  notwithstanding 
these  facts,  there  was  no  hitch  of  any  kind. 

The  contractors  for  the  masonry  were  McDonald 
I'.rothers,  Port  .\rthur,  Ont.,  who  were  sub-contractors 
under  the  general  contractor,  J.  D.  McArthur.  of  Win- 
nipeg. The  contractors  for  the  steel  work  were  the 
Canadian  P.ridge  Company,  of  Walkerville,  Out.     The 
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w(jrk  generally  was  done  under  the  direction  of  Mr.  W  . 
A.  liowden,  chief  engineer,  l)e|)artment  of  Railways 
and  Canals,  Ottawa,  with  Mr.  1'.  It.  M(jtley  as  consult- 
in<r  engineer. 


The  Kettle  Rapids  Bridge 

By  Sterling  Johnson' 

Tl  1  \\  Kettle  Rapids  bridge,  on  the  line  of  the  Hud- 
son Itay  Railway,  crosses  the  Nelson  Ri\er  at  a 
point  about  332  miles  north  of  The  Pas,  Mani- 
toba. The  X'elson  River  at  this  point  forms  a 
deep,  narrow  gorge,  through  which  flows  a  swift 
rapids,  directly  in  the  way  of  the  site  chosen  for  this 
crossing.  The  banks  on  both  sides  consist  of  solid 
rock  for  a  considerable  distance  back  of  the  shores,  and 
were  a  determining  factor  in  selecting  the  continuous 
girder  type  of  truss  adopted. 

The  design  consists  of  a  single-track  through-truss 
structure,  1,000  ft.  long,  continuous  over  four  supports. 
The  channel  span  is  400  ft.  long,  centre  to  centre  of  pier 


Staging  for  erection  of  Kettle  Rapids  bridge  was  out  of  tlie  question, 
so  that  trusses  were  erected  as  cantilevers. 

members,  and  the  two  flanking  arms  300  ft.  each.  The 
trusses  are  of  the  Warren  ty])e,  having  .=iO  ft.  main  pan- 
els, subdivided  to  foriu  two  2h  ft.  stringer  panels.  'I'hey 
are  50  ft.  deep  centre  to  centre  of  chords,  and  are  sjjaced 
24  ft.  a))art.  All  truss  joints  are  riveted  throughout. 
The  floor  systeiu  is  the  ordinary  oi)en  floor  type,  hav- 
ing wooden  ties  carried  on  two  lines  of  built-up  string- 
ers, which  frame  into  the  webs  of  the  floor  beams.  The 
simplicity  of  this  design  greatly  facilitated  the  fabrica- 
tion and  erection,  aiul  has  many  commendable  points. 

The  erection  of  this  crossing  was  of  special  interest, 
as  it  was  out  of  the  question  to  use  staging  of  any  kind 

'Assistant  manoeer  of  construction,  Canadian  Brldce  Company. 
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Ercctlon  diagram  of  Kattle  Rapids  bridge. 
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for  the  channel  span.  I'urthermore,  the  remoteness  of 
the  site,  l)ein<;-  at  the  end  of  a  loni^-  construction  line 
leadint;-  from  The  Pas,  precluded  the  possibility  of 
brinyini^-  material  for  the  north  end  in  from  that  side 
and  the  problem  of  getting  this  half  of  the  structure 
across  and  in  place  economically  formed  one  of  the 
chief  considerations. 

The  following  erection  program  was  adopted:    The 
south  arm  between  piers  Nos.  1  and  1  was  erected  on 


Overhead  cableway  aids  erection  of  steelworlt. 

wooden  staging  with  an  ordinary  derrick  car.  the  only 
unusual  feature  being  that  L-O  was  .erected  10  inches 
lower  than  its  normal  elevation,  in  order  to  allow  for 
deflection  in  cantilevering.  The  truss  as  a  whole  was 
al.so  erected  on  the  permanent  pier  member  rollers 
about  .T  inches  closer  to  the  shore  than  its  normal  posi- 
tion. The  main  joints  were  then  completely  riveted 
and  the  derrick  car  erected  the  balance  of  the  south  halt 
of  the  crossing  as  a  cantilever  from  L-12  to  L-20.  The 
riveting  followed  the  erection  very  closely,  so  as  to 
take  care  of  the  erection  stresses. 

Cableway  Used  for  Erection 

A  cal)le\\:iy  tower   was  then   erected  on  the  north 
shore,  materials  for  it  bein<>-  hauled  bv  team  over  the 


ice  at  a  jjoint  some  distance  from  the  crossing.  A  short 
cableway  bent  was  also  erected  on  the  completed  truss 
at  U-18,  and  a  double  cableway  made  (jf  2'4  in.  diame- 
ter cables  was  erected  on  these  towers  and  securely 
anchored  at  both  ends.  These  two  cableways  were 
operated  by  two  double-drum  hoisting  engines,  and 
carried  a  flexil)le  equalizer  designed  for  lifting  15  tons. 
'i"he  materials  for  the  north  end  were  then  brought  out 
on  cars  to  the  extreme  end  of  the  cantilever  truss  on 
the  south  .'ide,  and  materials  transferred  by  means  of 
this  cableway  to  the  north  side. 

The  staging  for  the  north  anchor  arm  >  was  fir. a 
erected,  and  on  this  a  light  double  boom  traveller  as- 
■'embled.  The  steel  work  wa.'  then  transferred  and 
placed  with  this  traveller,  starting  at  L-12  and  erect- 
ing the  lower  half  of  the  anchor  truss,  backing  up  with 
the  traveller  until  L-O  was  reached.  The  traveller 
was  then  jacked  up  so  as  to  bring  the  trucks  level  with 
the  top  chord  of  the  span,  and  the  balance  of  the  steel 
for  the  north  anchor  arm  completed,  going  forward 
from  U-2  to  U-12.  After  riveting  this  anchor  arm  the 
cantilever  portion  of  the  truss  between  panels  12  and 
20  was  easily  completed,  with  the  traveller  running  out 
on  the  top  chord. 

The  w^hole  of  the  south  half  of  the  bridge  was  then 
jacked  forward  on  the  permanent  pier  member  rollers 
and  a  coupling  made  at  L-20.  After  this  joint  was 
riveted,  jacks  were  applied  at  the  two  extreme  ends  of 
the  bridge,  points  L-O  north  and  south  ends.  These 
ends  were  raised  until  the  joint  at  U-20  was  closed, 
after  which  the  four  corners  were  raised  simultane- 
ously until  a  load  of  118j/>  tons  was  registered  on  each 
of  the  four  jacks,  which  fixed  the  distribution  of  the 
dead  load  stresses  throughout  the  entire  structure. 

The  entire  work  was  under  the  general  supervision 
of  Mr.  W.  A.  Uowden,  chief  engineer,  Department  of 
Railways  and  Canals.  Ottawa.  The  bridge  was  de- 
signed by  Mr.  W.  Chase  Thompson,  consulting  engi- 
neer. New  liirks  Building,  Montreal.  The  superstruc- 
ture was  fabricated  and  erected  bv  the  Canadian 
r> ridge  Company,  Ltd.,  Walkerville.  Ont. 


Conditions  Detrimental  to  Creosoted  Floors 

Premature    Failure  Due  to  Unusual   Shrinkage  of   Blocks  or  Ex- 
pansion Causing  Floor  to  Buckle— Decay  Seldom  Causes   Failure 


CKl':OSOTLU  wood  block  floors  seldom  fail  from 
decay.  If  properly  manufactured  and  treated 
and  properly  installed  they  wear  indefinitely, 
l)Ut  when  the  fioors  do  eventually  fail  it  should 
be  from  wear  alone.  Occasionally,  however,  they  do 
not  give  the  long  and  satisfactory  service  which  is  ex- 
pected of  them.  When  premature  failure  occurs  it  is 
usually  either  from  unusual  shrinkage  of  the  blocks, 
which  causes  them  to  l)ecnme  loose,  or  from  their  ex- 
pansion causing  the  Hoor  to  buckle.  P'loors  subjected 
to  considerable  humidity  or  moisture  frequently  fail 
for  the  latter  reason.  This  statement  of  conditions 
affecting  the  longevity  of  creosoted  block  floors  was 
made  in  a  pai)er  read  at  the  recent  convention  of  the 
American  \\'ood  Preservers'  Association,  l)y  Lambert 
T.  Ericson,  contracting  engineer  of  the  Jennison- 
Wright  Comi)any.    He  further  asserts: 

When  the  blocks  become  loose,  foreign  matter  soon 
sifts  between  and  works  under  them,  making  the  floor 
roucrh  and  uneven.     The  blocks  then  have  a  tendency 


to  travel  with  the  traffic  and,  as  they  get  out  of  level, 
soon  Ijroom  on  the  eiids  and  break  up.  This  condition 
also  permits  water  to  get  under  the  floor,  which  mater- 
ially hastens  the  second  usual  cause  of  failure — expan- 
sion. Expansion  at  this  stage  will  cause  the  floor  to 
buckle,  since  the  joints  are  full  of  incompressible  mat- 
ter. Ifowever,  excessive  moisture  will  cause  the  floor 
to  buckle  under  any  conditions  unless  proper  provision 
is  made  to  accommodate  the  resulting  expansion. 

In  relaying  a  floor  after  buckling  it  is  difficult  to 
restore  the  original  surface.  Any  unevenness  will 
hasten  splintering. 

Provision  for  Expansion 

Expansion  joints,  an  inch  or  thereabout  in  width, 
should  be  always  placed  along  all  walls  and  around 
columns,  machine  bases,  and  other  fixed  points.  Ex- 
pansion joints  of  this  width  cannot  be  placed  across 
the  traffic  without  resulting  in  depressions  and  rough 
spots.    Inasmuch  as  creosoted  blocks  have  been  known 


160 


THE   CONTRACT    RECORD 


February  27,  1918 


to  expand  5  per  cent,  in  passing  from  the  dry  to  the 
saturated  state,  a  floor  60  ft.  wide  would,  under  similar 
conditions,  expand  36  in.  Of  cour.se,  this  percentage  of 
expansion  is  the  extreme  limit  and  improbable  of  oc- 
currence; still,  it  is  obviously  impossible,  where  vari- 
able conditions  of  moisture  exist,  to  take  care  of  ex- 
pansion merely  by  means  of  expansion  joints  along  the 
walls  and  columns. 

The  logical  and  practical  way  to  take  care  of  exjnin- 
sion  is  by  filling  each  and  every  joint  with  a  com- 
pressible and  waterproof  material.  In  rectangular 
blocks  most  of  this  expansion  occurs  at  the  ends.  The 
width  of  end  joints  required  can  be  calculated  very 
closely,  and  when  this  is  done  and  the  requisite  provi- 
sion made,  no  trouble  will  be  encountered. 

h'specially  where  dry  or  heated  conditions  are  to  be 
encountered,  one  of  the  most  essential  rec|uirements  is 
that  the  lumber  shall  be  absolutely  air-seasoned.  Inas- 
much as  untreated  lumber  will  contract  more  than  6 
per  cent,  in  volume  in  passing  from  the  green  to  the 
dry  state,  it  should  be  apparent  that  there  is  no  possible 
way  to  kee])  blocks  tight  in  the  floor  if  any  such  condi- 
tion of  shrinkage  is  to  be  encountered  after  their  in- 
.-tallation.  That  would  mean  that  a  block  measuring 
'  4  in.  wide  by  8  in.  long  would  contract  j4  '"•  in  width 
and  Yz  in.  in  length  in  drying  out.  It  is  a  fact  that  lum- 
ber well  air-seasoned  will  shrink  further  when  sub- 
jected to  steam-heated  conditions,  but  it  is  possible  to 
offset  this  shrinkage  by  the  use  of  a  plastic  filler  be- 
tween joints. 

Floors  Subjected  to  Moisture 
Floors  that  are  to  be  constantly  subjected  to  moist- 
ure or  to  humid  conditions  are  an  exception  to  this 
rule.  They  should  be  manufactured  preferably  from 
only  partially  seasoned  lumber;  or,  if  dry  lumber  is 
used,  it  should  be  subjected  to  live  steam  to  swell  the 
blocks  during  the  treatment.  This  condition,  however, 
is  not  a  usual  one,  and  merely  illustrates  the  impossi- 
bility of  laying  down  rules  that  will  fit  all  cases.  It  is 
also  frequently  advisable  to  use  a  heavier  oil  treat- 
ment. 

The  matter  of  the  foundation  for  the  floor  is  also 
very  important.  It  goes  without  saying  that  if  the 
foundation  gives  way  the  surface  will  do  likewise. 
Concrete  of  the  requisite  depth  and  composition  to 
withstand  the  expected  load  should  always  be  used, 
unless  it  is  impossible  for  other  reasons.  If  timlier  is 
used,  it  should  be  given  a  preservative  treatment  to 
prevent  decay.  In  modern  factory  construction,  how- 
ever, it  is  seldom  that  concrete  cannot  be  used. 

The  advisability  of  the  use  of  a  cushion  between  the 
concrete  and  the  blocks  is  a  matter  of  much  debate.  It 
should  be  remembered  that  when  one  is  used  its  sole 
function  is  to  level  up  the  inequalities  of  the  concrete 
liase,  to  afford  the  blocks  an  even  bearing,  and  to  per- 
mit them  to  be  surfaced  smooth  by  rolling  or  tamping. 


council,  a  condition  not  possible  under  the  old  regime. 
There  would  be  more  attention  to  purely  local  matters 
and  also  to  public  questions  such  as  were  outlined  by 
Mr.  Eraser  Keith,  the  secretary,  in  his  paper  read  be- 
fore the  Ottawa  liranch — a  paper  which  had  received 
favorable  comment  in  the  technical  press  of  America. 
The  branch  would  be  able  to  make  representations  to 
council,  another  thing  which  had  previously  not  been 
possible;  further,  representations  to  council  could  be 
made  on  the  qualifications  of  a]).plicants.  Another  ad- 
vantage would  be  the  interchange  of  papers  and  inter- 
course with  other  branches.  The  formation  of  a  Mont- 
real branch  would  enable  the  society  to  organize  a  Pro- 
vince of  Quebec  division,  leading  to  a  greater  recogni- 
tion by  the  public  of  the  engineering  profession,  which 
the  council  considered  as  very  important.  Mr.  Francis 
stated  that  he  had  been  asked  by  the  council  t(j  again 
become  chairman  of  the  Papers  C<immittee,  which 
would  now  embrace  the  whole  organization  of  the 
society  in  Canada. 

Considerable  discussion  followed  on  the  subject  of 
the  procedure  to  elect  officers  and  a  committee  and  to 
draw  up  by-laws."  The  following  took  part  in  the  dis- 
cussion:  Sir  John  Kennedy  and  Messrs.  A.  Surveyor, 
A.  Crumpton,  F.  B.  i5rovvn,  J.  A.  Jamieson,  A.  D. 
Swan,  II.  G.  Hunter,  and  W.  D.  Lawrence.  After 
several  suggestions,  it  was  agreed,  on  the  motion  of 
Sir  J.  Kennedy,  seconded  by  Mr.  H.  G.  Hunter,  to  ap- 
point the  following  as  nominating  committee:  Messrs. 
R.  M.  Hannaford,  F.  P>.  Brown,  L.  G.  Papineaw,  J.  A. 
Duchastel,  M.  B.  Atkinson,  and  H.  G.  Hunter,  who  will 
name  two  candidates  for  each  position  on  the  execu- 
tive, which  will  consist  of  a  chairman,  vice-chairman, 
secretary-treasurer,  and  six  committeemen.  Other  can- 
didates to  be  included  in  the  nominations  must  receive 
the  certified  support  of  five  corporate  members  of  the 
branch.  The  chairman,  vice-chairman,  and  secretary- 
treasurer  arc  to  be  elected  for  one  year,  while  the  three 
committeemen  receiving  the  highest  number  of  votes 
will  be  elected  for  two  years  and  the  three  others  for 
one  year;  thereafter  the  committee  will  ibe  elected  for 
two  3'ears,  three  at  each  election.  The  election  will  be 
by  letter  ballot,  by  members  of  the  society  resident 
within  25  miles  of  Montreal.  The  nominations  will  be 
announced  on  I'ebruary  2%  and  the  ballot  declared  on 
March  1 1. 


Steps  Taken  to  Organize  Montreal  Branch 
of  G.S.G.E. 

ONE  of  the  recommendations  of  the  Committee 
on  Society  Affairs  of  the  Canadian  Society  of 
Civil  Engineers  was  the  formation  of  a  Mont- 
treal  branch ;  this  was  followed -by  an  authoriza- 
tion  of  the  council,  and  on   February    14  steps   were 
taken  to  organize  the  branch. 

_  Mr.  W.  J.  Francis  presided  at  the  meeting  held  in 
the  .society's  rooms.  He  pointed  out  that,  under  the 
new  by-laws,  the  branch  would  be  independent  of  the 


.  Officers  of  Stratford  and  Perth  County 
Builders'  Exchange 

THE  annual  meeting  of  the  City  of  Stratford  and 
County  of  Perth  lUiilders'  Exchange  was  held 
on    February    1.      The   yearly   reports   showed 
flourishing   condition>.:    in    all    department^,    in- 
cluding that  of  finance. 

During  the  past  year  another  of  tiie  mcml)ers  had 
returned  from  the  firing  line  in  the  person  of  Lieut. 
Keyes,  who  gained  his  commission  at  the  front,  hav- 
ing gone  over  with  the  34th  Battalion  as  a  private. 
Both  Lieut. -Col.  J.  L.  Youngs  and  Lieut.  John  Keyes 
have  again  gone  across  the  Atlantic,  the  former  in 
charge  of  a  Western  Ontario  battalion,  the  latter  to  re- 
sume his  command  of  a  construction  camp. 

The  officers  elected  for  the  year  were:  Honprary 
president,  Lieut. -Col.  J.  L.  Youngs ;  honorary  vice- 
president,  Lieut.  John  Keyes ;  president,  .\.  G.  Garner; 
first  vice-president,  J.  W.  Lillow ;  second  vice-presi- 
dent, A.  G.  Everitt;  secretary-treasurer,  Robert  Mar- 
son;  board  of  directors:  F.  Ingram,  George  Burdette, 
James  Player,  Lome  Cook,  F.mil  Kalbfleisch. 
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Analysis  of  Wood  Block  Pavement  Failures 

Satisfactory  Service  When  Bituminous  Filler  is  Used,  Regardless 
of  Creosote  Treatment  —  Shifting  Sand  Cushions  Cause  Trouble 


EXAMINATION'  of  wood-block  pavements  in 
thirteen  Southern  cities  was  made  in  1917  by 
the  United  States  Forest  Products  Laboratory, 
to  obtain  information  on  the  service  experience 
with  various  methods  of  treating-  and  laying.  Almost 
without  exception,  satisfactory  service  had  been  ob- 
tained when  a  bituminous  filler  had  been  used,  regard- 
less of  whether  light  distillates  or  heavy  tar-oils  were 
used.  There  was  very  little  evidence  of  trouble  result- 
ing from  poor  treatment,  or  to  the  quality  of  oil  used, 
but  sufficient  trouble  from  shifting  sand-cushions  was 
noted  to  condemn  this  method  of  construction,  even 
though  there  is  a  slight  saving  in  cost  com])ared  with 
mortar  cushions.  The  numerous  satisfactory  streets 
where  proper  construction  methods  were  used  prove 
that  wood  block  can  be  successfull  used  if  proper  meth- 
ods of  construction  are  adopted.  Mr.  C.  H.  Teesdale, 
of  the  Forest  Products  Laboratory,  described  these  in- 
vestigations at  the  recent  convention  of  the  American 
Wood  Preservers'  Association. 

Most  of  the  pavements  inspected  were  laid  within 
the  last  six  years.  Southern  yellow  pine  was  used  in 
all  cases,  and  usually  the  treating  records  showed  that 
the  blocks  were  green  and  were  steamed  before  treat- 
ment. The  earlier  specifications  called  for  from  16  to 
20  pounds  of  heavy  tar  oils.  The  pavements  were  usu- 
ally laid  on  sand  cushions  and  filled  with  sand  fillers. 

The  development  of  very  serious  expansion  trouble 
in  these  pavements  led  to  a  quite  universal  change  in 
the  specification  early  in  1915.  Imported  Engli.sh  dis- 
tillate oil  was  substituted  for  the  heavy  paving  oils, 
and  the  blocks  were  laid  on  a  mortar  cushion  with 
asphalt  filler.  As  a' rule,  green  timber  steamed  before 
treatment  was  used  as  before. 

Sixty-one  pavements  were  investigated,  but  four  of 
these,  originallv  laid  with  sand  cushion  and  filler,  had 
been  relaid  with  bituminous  filler.  Thirty-two  were 
treated  with  heavy  tar  oils  and  33  with  light  oils;  35 
had  sand  filler  and  30  I)ituminous.  Swelling  troubles 
which  necessitated  relaving  considerable  areas  of  pave- 
ment are  included  in  the  column  of  "serious  trouble," 
while  all  other  cases  of  expansion  which  were  found  or 
reported  are  included  imder  "slight  trouble." 

Trouble  With  Sand-filled  Pavements 

Of  35  pavements  laid  with  sand  filler  and  cushion 
23  gave  serious  trouble  and  8  gave  slight  trouble  from 
expansion.  Only  three  pavements  of  the  35  gave  no 
expansion  trouble,  and  one  of  these  had  been  in  service 
but  a  few  weeks  when  inspected.  The  blocks  had  bled 
severely  in  each  of  the  three  exceptions,  probably  help- 
ing to  waterproof  the  surface. 

Thirty  pavements  were  laid  with  bituminous  filler, 
20  of  them  on  mortar  and  10  on  sand  cushion.  None 
gave  serious  trouble  from  expansion ;  4  gave  slight 
trouble  and  26  gave  no  trouble.  Of  the  four  giving 
slight  trouble,  th'ree  were  laid  on  sand  cushions ;  one 
of  them  between  the  rails  of  a  street  railway,  one  other 
used  liquid  petroleum  instead  of  asphalt  or  pitch  for 
filler,  and  both  of  the  other  cases  occurred  on  bridges. 

It  will  be  noted  that  of  32  pavements  treated  with 
distillate  oils  23  were  laid  with  bituminous  filler,  and  of 


33  treated  with  heavy  tar  oils  only  7  were  laid  with 
bituminous  filler.  Serious  trouble  occurred  with  either 
oil  when  sand  filler  was  used  and  did  not  occur-  when 
bituminous  filler  was  used.  In  four  cases,  where  the 
blocks  were  originally  laid  with  sand  filler,  so  much 
trouble  was  experienced  that  the  entire  pavements 
were  relaid,  using  bituminous  fillers,  and  no  further 
trouble  -developed. 

There  is  little  doubt  that  nearly  all  of  the  expan- 
sion trouble — certainly  in  every  case  where  it  was  very 
severe — was  due  to  the  use  of  sand  filler.  Good  and 
poor  results  were  obtained  with  both  light  and  heavy 
oils,  and  none  of  the  trouble  that  has  thus  far  occurred 
from  expansion  can  in  fairness  be  attributed  to  the  kind 
of  oil  used. 

Waterproofing  Essential 

It  must  readily  be  seen  that,  when  a  sand  filler  is 
used,  water  can  penetrate  the  spaces  between  the 
blocks  and  be  absorbed  by  the  wood.  This  process  can 
be  retarded  by  creosoting  the  blocks,  but  not  prevent- 
ed, since  creo.soted  wood  readily  ab.sorbs  water  and  as 
readily  dries  out.  If  the  blocks  are  dry  when  laid  and 
the  .sand  filler  is  tightly  packed,  some  form  of  buckling 
or  expansion  trouble  is  certain  to  occur  during  wet 
weather.  During  dry  weather  the  blocks  will  dry  out 
and  shrink,  the  spaces  between  them  will  again  become 
filled  with  tightly-packed  sand,  and  at  the  next  rain 
further  expansion  trouble  will  occur.  The  result  is  that 
in  time  the  courses  will  be  forced  out  of  alignment  and, 
if  there  is  not  room  for  further  expansion,  there  is  the 
possibility  of  bulging,  displacement  of  the  curb,  and 
numerous  other  troubles.  In  order  to  prevent  this  it 
would  seem  absolutely  essential  to  make  the  pavement 
waterproof. 

Much  less  trouble  was  experienced  with  .sand 
cushions,  but  sufl[icient  could  be  traced  to  this  method 
of  con.struction  to  warrant  the  .somewhat  greater  ex- 
pense of  the  mortar  cushion.  This  is  particularly  true 
where  there  are  car  tracks.  Wherever  there  is  consid- 
erable vibration,  Sand  cu.shions  are  liable  to  .shift,  pro- 
ducing an  uneven  surface  and  permitting  movement  of 
the  blocks.  In  case  of  a  broken  water-main  or  exces- 
sively heavy  rain,  sand  is  liable  to  be  washed  from  be- 
neath the  blocks  and  result  in  an  entire  displacement 
of  the  pavement. 

Shifting  "of  Cushion 

An  uneven  surface  was  found  in  a  few  cases  where 
the  blocks  were  laid  on  sand  cushion  and  filled  with 
bituminous  filler,  but  this  could  be  traced  to  a  .shifting 
of  the  cushion,  due  to  vibration.  In  one  case  in  Fort 
Worth,  Tex.,  a  water-main  broke  and  washed  the  sand 
from  beneath  the  blocks,  necessitating  the  relaying  of 
a  considerable  area.  A  similar  accident  in  a  location 
where  mortar  cushion  was  used  had  no  eflfect  on  the 
pavement.  Furthermore,  the  mortar  cushion  does  not 
become  saturated  with  water  as  does  the  .sand  cushion, 
and  it  affords  a  firm  foundation  for  the  blocks. 

On  a  number  of  streets  having  car  tracks  the  blocks 
.were  found  to  have  bulged  between  rails,  indicating- 
that  blocks  laid  along  street  railways  should  have 
ample  provision  for  expansion  and  drainage,  as  condi- 
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tions  arc  more  severe  than  on  other  sections  of  the 
pavement.  Extra  care  should  Ije  used  to  see  that  they 
are  not  laid  too  tightly  and  that  the  surface  is  thor- 
oughly sealed  against  the  entrance  of  water.  Much 
of  the  troul>le  noted  was  due  to  poor  track  construc- 
tion, for  it  is  practically  impossil)le  to  lay  a  satisfac- 
tory wood  l)lock  or  any  other  form  of  pa\ement  in 
street  railway  tracks  of  inferior  construction. 

While  most  of  the  streets  inspected  were  from  2.i 
tij  50  feet  in  width,  some  of  the  cities  had  streets  70 
feet  wide.  It  is  quite  a  problem  to  jjrovide  for  expan- 
sion in  such  broad  streets,  and  unless  extra  care  is  ex- 
ercised, trouble  is  likely  to  develoi).  Several  of  the 
cities  having  a  population  of  from  .^,000  to  15,000  had 
very  broad  streets.  It  is  difficult  to  obtain  satisfactory 
results  with  wood  block  ])a\ing  on  such  wide  streets, 
and  the  paved  area  should  be  reduced  by  some  pro- 
vision such  as  ])arking  in  the  centre. 

It  was  found  that  the  wood  l)lock  i)a\enients  on 
streets  with  heavy  traffic  were  less  subject  to  expan- 
sion troubles  than  those  in  small  cities  or  on  light- 
traffic  residence  streets.  l'"or  this  reason  it  is  not 
always  safe  to  assume  that  the  same  allowance  for  ex- 
pansion  will   be   suitable   for   streets   under   different 


traffic  conditions, 
separately. 


JCach     case     should     he     studied 


Ottawa  Branch  C.  S.  C.  E. 

AT   a   s|)ecial   evening    meeting    of    the   Ottawa 
liranch  of  the  Canadian  Society  of  Ci\il  i'-ngi- 
neers,   held   in   the   Carnegie    [library,  on   the 
evening  of  February  21,  Mr.  I'.   H.  Peters,  a 
Calgary  member  of  the  society,  delivered  an  address  on 
"Ways  and   Means   for    lmpr(j\ing  and    Defining    the 
Status  of  the  Engineer." 

The  Calgary  branch  has  given  the  (|uestion  of  ap- 
pro])riate  action  to  define  the  status  of  the  engineer  a 
great  deal  of  careful  thought.  As  a  result,  definite 
resolutions  urging  that  the  whole  matter  be  given  seri- 
ous consideration  were  recently  passed  and  referred  to 
the  council  of  the  societj'  at  ^Iont^eaI  and  to  the  vari- 
ous branches.  Mr.  Peters  explained  the  conclusions 
arrived  at  and  the  sequence  of  events  which  led  to  the 
l)assiii<>-  of  the  resolutions  by  the  Calgary  branch. 

In  the  discussion  which  followed,  Messrs.  R.  del>. 
Corriveau,  A.  A.  Dion,  H.  }\.  Eraser.  D.  MacPherson. 
John  Murphy,  R.  S.  Smart,  and  James  White  took  part. 


Ontario    Surveyors    Hold    Annual    Meeting 

Committee  Reports  and  Papers  Presented   at   a   Three 
Day  Session  of  Association  of  Ontario  Land  Surveyors 


Ti  I  !'■,  Association  of  Ontario  Eand  Surveyors  held 
their  Twenty-Sixth  Annual  IMceting  in  Toronto, 
on  February  19,  20  and  21,  in  the  lecture  room 
of  the  Engineers'  Club.  In  consideration  of  the 
existing  conditions,  the  convention  was  a  very  success- 
ful one.  At  the  first  session,  on  Tuesday  morning,  the 
meeting  of  the  council  of  management  was  held,  also 
the  meeting  of  the  standing  and  special  committees. 
In  the  afternoon,  after  the  reading  of  the  minutes  and 
correspondence,  the  president  addressed  the  conven- 
tion, and  the  programme  proper  was  proceeded  with. 
A  number  of  interesting  papers  and  reports  were  pre- 
sented at  this  and  following  sessions,  some  of  which 
are  abstracted  in  our  present  issue.  The  committees 
submitting  reports  were  as  follows:  Committee  on 
To])ographical  and  Exploration  Surveys ;  Committee 
on  Legislation  ;  Committee  on  Engineering;  Committee 
on  Roads  and  Pavements  (and  moving  pictures  of 
road  construction);  Committee  on  Land  Surveying; 
Committee  on  Drainage  ;  Committee  on  Repository  and 
Biography  ;  Committee  on  Publication  ;  and  Committee 
on  Entertainment.  Reports  were  also  submitted  by 
the  secretary-treasurer  and  auditors,  the  council  of 
management  and  the  board  of  examiners.  The  pa])ers 
])resented  included :  "Survey  Monuments,"  by  J.  W. 
Pierce,  O.L.S. ;  "Road  Development  in  Ontario,"  by 
C.  R.  Wheelock,  O.L.S.;  "Problems  Met  with  in  City 
Surveying,"  by  Wm.  W.  Perrie,  O.L.S. ;  "Descriptions," 
by  R.  R.  Grant,  O.L.S. ;  "Smooth  Rock  Water  Power 
Development  on  Mattagami  River"  by  E.  W^  Neelands. 
O.L.S. ;  "New  System  of  Surveys  in  Western  Canada," 
by  J.  K.  Benner,  O.L.S. ;  "Develo]))iient  in  Northern 
Ontario,"  by  J.  F.  Whitson,  O.L.S.  H.  S.  \\inScoyoc. 
chief  engineer,  Toronto  &  Hamilton  Highway  Com- 
mission, gave  the  members  an  interesting  talk  on  this 
well-known  road.  .Another  interesting  feature  of  the 
programme  was  the  discussion   on   "Town    Planning 


Act,"  opened  by  Mr.  T.  D.  LeMay,  O.L.S.  Mr.  Owen 
McKay,  O.L.S.,  also  presented  an  illustration  of  the 
town  j)lan  of  Ojibway. 

The  election  of  officers  for  1918  resulted  as  fol- 
lows: President,  Herbert  J.  Beatty.  I'embroke ;  vice- 
president,  C.  Fraser  Aylsworth,  Madoc ;  secretary- 
treasurer,  L.  V.  Rorke,  Toronto. 


Report  of  Committee  on  Roads 
and  Pavements 

DURING  the  past  year  good  |)rogress  was  made 
in  the  improvement  of  roads  througout  the 
province.  The  tendency  has  Ijeen  to  complete 
the  program  of  construction  of  main  roads  de- 
cided on  before  the  war  and  i)rovide  a  system  of  main- 
tenance for  such  other  roads,  which  are  now  under  con- 
sideration for  improvement.  Labor  conditions  have 
been  such  that  much  work  has  been  <lifficult  to  com- 
plete, and  all  costs  have  been  higher. 

The  counties  have  found  the  (Ontario  Highway  Im- 
provement .\ct  so  attractive  than  ten  ado|)ted  a  good 
roads  by-law  this  year,  so  that  there  are  only  three 
counties  not  in  the  .system  to-day. 

On  .\pril  10,  1917,  the  act  to  create  a  system  of  jiro- 
vincial  highways  was  i>roclaimed.  and.  in  accordance 
with  this  act,  a  i)rovincial  highway  has  been  assured  in 
the  Counties  of  Ontario  and  Durham. 

The  Toronto-Hamilton  Highway  was  officially 
o])encd  on  November  24,  1917.  The  completion  of  this 
road  should  aid  greatly  in  the  development  of  the 
splendid  agricultural  country  between  those  two  cities. 

Dundas  Street  westerly  from  the  Toronto  city  line 
has  been  paved  for  a  distance  of  approximately  three 
and  three-quarter  miles  to  the  York  County  line  at 
Etobicoke  Creek. 
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Development  in  the  North 

The  Northern  development  branch  has  been  active, 
and  during  the  season  completed  the  International 
Highway,  Ijetween  Port  Artlnir  and  the  Pigeon  River, 
on  international  boundary,  a  distance  of  aliout  50  miles, 
so  that  there  is  now  access  to  Duluth,  Superior  City, 
and  other  cities  in  Northern  Minnesota  l)y  automobile 
from  Port  Arthur. 

The  trunk  road,  80  miles  in  length,  l)etween  North 
Bay  and  Sudbury  was  also  opened  up  for  automobile 
traffic  last  October.  The  road  has  l)een  surfaced  i)artly 
with  crushed  rock  and  gravel. 

In  the  District  of  Rainy  River  a  trunk  road  has 
been  completed  Ijetween  Fort  Frances  and  the  town  of 
Rainy  River,  and  it  is  now  possible  to  reach  the  city  of 
\\'innii)eg  and  towns  in  Northern  Minnesota  from  Fort 
I<"rances. 

A  trunk  road  between  Sault  Ste.  Marie  and  Algoma 
Mills,  100  miles  in  length,  has  been  completed,  having 
l)een  surfaced  with  rock  or  gravel  throughout  the  en- 
tire distance. 

The  North  r>ay  and  Braceljridge  trunk  road  has 
been  completed  from  North  I'.ay  to  Sundridge,  a  dis- 
tance of  .50  miles. 

.\long  the  Canadian  Pacific  Railway,  east  and  west 
of  the  town  of  Dryden,  on  the  main  line,  a  trunk  road 
was  laid  out  last  season  and  about  10  miles  of  it  con- 
structed. 

Considerable  work  has  l)een  done  in  building  mac- 
adam roads  from  the  town  of  Sudbury  into  the  differ- 
ent mining  camps  in  that  district. 

During  the  season  10  miles  of  road  were  resurfaced 
with  crushed  rock  and  125  miles  resurfaced  with  gravel, 
while  many  short  roads  were  opened  up  and  improved, 
into  farming  sections. 

The  curtailment  of  programs  of  road  construction 
and  maintenance  has  been  marked,  but  this  now  ap- 
pears to  ibe  viewed  as  false  economy,  and  more  liberal 
treatment  of  maintenance  problems  is  probable. 


Types  of  Survey  Monuments 

Wooden   Posts,  Trees,  and  Iron  Bars  Mark 

Locations  under  Various  Conditions 

—  Efforts     at    Standardization 

By  J.  W.  Pierce,  O.  L.  S.— : 


A  MONUMENT  has  been  defined  as  an  object, 
whether  natural  or  artificial,  fixed  in  the  soil, 
and   referred   to  in  a  document,   and   used  as 
evidence  for  the  delineation  of  boundaries  or 
the  situation  of  a  particular  plot  of  land. 

Until  comparatively  recently  on  ordinary  land  sur- 
veys in  this  province,  the  wooden  po.st  or  a  tree  marked 
for  a  post  has  been  used  exclusiv«ely,  due  to  the  readi- 
ness with  which  posts  of  this  material  may  be  every- 
where procured,  and  to  the  ease  with  which  they  may 
be  set  in  ])lace.  Monuments  of  this  class,  when  made 
of  proper  material  and  firmly  planted,  are  without 
doubt  very  satisfactory  for  a  short  time  after  erec- 
tion ;  they  are  readily  located  and  easily  interpreted, 
and  if  they  were  only  more  j^ermanent,  they  would 
be  ideal. 

In  .some  of  the  foreign  countries,  and  in  fact  in 
.some  of  the  earlier  surveys  in  provinces  in  this  coun- 
try, it  was  customary  to  bury  i)ieces  of  crockery,  glass 
or  other  permanent  material  under  the  post,  and  in 
this  connection   we  find   the   following  instruction   in 


the  United  States  Manual  of  1871,— "Besides  the  char- 
coal, marked  stone,  or  charred  stake,  one  or  the  other 
of  which  must  be  lodged  in  the  earth  at  the  point  of 
the  corner,  the  deputy  surveyor  is  recommended  to 
plant  midway  between  each  pit  and  the  trench,  seeds 
of  some  tree  (those  of  fruit  trees  adapted  to  the  climate 
always  to  be  ])referred),  so  that  in  course  of  time, 
should  such  take  root,  a  small  clump  of  trees  may 
])ossibly  hereafter  note  the  place  of  the  corner.  The 
fact  of  planting  such  seed  and  the  kind  thereof  are 
matters  to  be  truthfully  noted  in  the  field  book." 

Township  or  Section  Corners 

So  far  as  I  am  aware,  it  has  never  been  the  custom 
in  this  province  to  perpetuate  monuments  in  the  man- 
ner just  referred  to,  although  from  a  very  early  date 
our  surveyors  have  recognized  the  necessity  of  doing 
more  than  merely  planting  a  single  wooden  post.  For 
years  the  position  of  a  post  has  been  referenced  by 
means  of  bearing  trees.  In  a  great  many  cases  sur- 
veyors have  gathered  stones  and  boulders  and  built  a 
mound  around  the  post.  In  other  cases  the  old  maxim, 
"that  there  is  safety  in  numbers,"  has  been  called  into 
use,  and  instead  of  one  i)ost,  three  are  planted  at  lot 
corners,  and  five  at  the  intersection  of  road  allowances. 
Indeed,  in  some  cases,  surveyors  were  unable  to  limit 
themselves  to  five  posts — an  examination  of  some  of 
the  original  notes  reveals  the  fact  that  in  certain 
townships  three  rows  of  three  posts,  or  nine  in  all, 
were  planted  at  these  intersections.  In  our  present 
nine-mile  township  this  system  of  ])osting  is  still  in 
use,  and  in  cases  where  the  road  allowance  along  a 
river  or  lake  intersects  the  intersection  of  a  conces- 
sion and  side  road,  you  have  your  day's  work  right 
there.  In  many  of  these  cases,  our  most  experienced 
surveyors  are  unable  to  agree  among  themselves  just 
where  ])osting  should  be  stopped  and  how  some  of 
these  posts  should  be  marked,  and  when  we  consider 
that  these  posts  are  often  put  in  place  by  chainmen 
who  are  not  always  infallible,  it  is  occasionally  a 
source  of  s])eculation  as  to  whether  this  method  of 
posting  is  the  best  and  mo,st  efficient  that  could  be 
evolved. 

The  disastrous  eflfect  of  forest  fires  has  been  re- 
cognized to  the  extent  that,  in  our  later  surveys  in 
Northern  Ontario,  surveyors  have  been  supplied  with 
supplementary  iron  posts  which  are  planted  at  stated 
intervals  throughout  the  township,  such  as  the  corners 
of  a  three-mile  block,  but  no  step,  except  a  legal  mea- 
sure, has  been  taken  to  .safeguard  the  post  from  loss 
through  wilful  removal  or  tampering  through  idle 
curiosity. 

Iron  Bar  Monuments  Suit  Prairie  Conditions 

Until  recently  subdivision  surveys  have  been  car- 
ried on  in  the  provinces  of  Manitoba,  Saskatchewan 
and  Alberta  under  conditions  entirely  different  to  those 
obtaining  in  Ontario,  and  the  method  of  po.sting  has 
neces.sarily  also  been  different.  Over  a  great  portion 
of  the  West,  it  was  impossible  to  obtain  material  to 
make  wooden  posts  such  as  ours,  and  various  types  of 
monuments  have  been  in  use,  the  most  common  being 
the  iron  bar  set  midway  between  four  pits;  or  in  bush, 
the  iron  bar  at  the  north  corner  of  a  mound,  five  feet 
square,  the  mound  itself  being  midway  between  four 
pits,  each  three  feet  square  and  eighteen  inches  deep. 
The  iron  j)osts  used  weighed  about  three  pounds  each, 
of  piping  2  ft.  6  in.  in  length,  pointed  at  one  end  and 
s(|uared  at  the  other,  on  which  the  marks  were  made 
with  a  cold  chisel.     It  might  be  noted  here  that  no 
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lines  are  surveyed  in  the  centre  of  a  road  allowance, 
hut  always  along  the  side,  and  that  one  row  of  posts 
only  is  erected.  Thus,  instead  of  planting  a  post  at 
the  angle  of  every  parcel  of  land  separated  by  a  road 
allowance,  one  post  only  is  planted,  and  the  other 
corners  located  from  it. 

During  the  first  year  of  the  war  the  Surveyor-Gen- 
eral of  Dominion  Lands  carried  on  correspondence 
with  the  Commissioner  of  the  General  Land  Ofifice  at 
Washington,  and  also  asked  the  various  Land  Sur- 
veyors then  employed  for  their  suggestions  and  criti- 
cisms, which  has  resulted  in  the  adoption  of  a  new 
model  iron  post  for  Dominion  Land  Surveys  based 
on  that  used  in  surveys  of  the  jjublic  lands  of  the 
United  States. 

Standard  Post  for  Dominion  Land  Surveys 

This  post  consists  of  standard  wrought  iron  pipe 
one  inch  in  diameter,  thirty  inches  in  length,  to  the 
top  of  which  is  fastened  a  bronze  cap  three  inches  in 
diameter.  The  cap  has,^  in  the  latest  model,  a  cast- 
iron  cone  inserted  in  it,  and  the  end  of  the  pipe  is 
forced  into  the  annular  space  between  the  cone  and 
the  cap,  forming  a  very  tight  fit.  The  composition  of 
the  cap  is  ninety  parts  copper,  five  parts  tin,  four  parts 
zinc  and  one  part  lead.  A  malleable  iron  foot-plate, 
three  and  one-half  inches  in  diameter,  with  a  hole 
smaller  than  the  diameter,  is  forced  over  the  other  end 
of  the  pipe,  which  has  just  received  six  equally  spaced 
saw-cuts,  after  which  the  cut  parts  are  bent  down, 
thus  insuring  that  the  foot  plate  will  neither  move  up 
or  down  along  the  post.  The  whole  post  then  re- 
ceives a  protective  coating  by  being  dipped  into  a  vat 
of  as))haltum,  after  which  the  pipe  is  compactly  filled 
with  a  cement  mortar  consisting  of  equal  parts  of 
Portland  cement  and  sand.  After  the  cement  is  set, 
the  face  of  the  bronze  cap  is  cleaned  off  with  gasoline. 

These  posts  weigh  about  eight  pounds  and  are 
packed  in  basswood  crates,  ten  to  a  crate,  the  total 
crate  weighing  eighty-five  pounds.  They  cost  the 
government  last  year  $11.10  a  crate,  f.o.b.  Winnipeg, 
or  $1.11  each.  Two  years  ago  they  cost  around  70 
cents  each. 

Method  of  Location 

In  planting  it  is  necessary  to  dig  a  hole  thirty 
inches  deep  to  receive  the  post,  after  which  the  earth 
is  tamped  back  around  the  post  so  that  the  bronze  cap 
only  is  exposed  and  is  flush  with  the  surface  of  the 
ground.  The  post  is  j)laced  midway  between  four  pits 
and  in  bush  country  the  earth  from  the  pits  is  formed 
into  a  mound.  Various  methods  are  in  use  for  plant- 
ing the  post.  In  soil  free  from  stone  or  frost,  the 
ordinary  j)Ost-hole  auger  is  satisfactory,  but  in  ordin- 
ary bush  country,  where  roots,  stones  and  frost  are 
encountered,  in  addition  to  greater  difficulty  in  regard 
to  transportation,  an  iron  bar  and  the  spade  are  most 
satisfactory. 

The  bronze  cap  comes  with  the  inscription  of  Do- 
minion Lands  Surveys,  the  penalty  for  the  removal, 
and  the  Crown,  in  addition  to  a  centre  mark,  and  the 
chainmen  are  supplied  with  a  set  of  seventeen  dies  in 
a  leather  belt,  similar  to  a  cartridge  belt,  which  are 
used  to  stamp  on  the  section  number,  township,  range 
and  date.  Under  ordinary  conditions  a  i)arty  of  two 
mounders  will  erect  from  four  to  six  of  these  mounds 
l)er  day. 

In  rock  country,  where  the  rock  is  at  the  surface 
or  within  twelve  inches  of  the  surface,  a  special  post 
is  used.  This  post  is  entirely  of  bronze,  the  top  being 
identical  with  that  of  the  standard  post  from  which  a 


seven-eighths  inch  shank  projects  for  three  inches,  the 
weight  being  under  a  jjound.  In  planting  this  post 
a  hole  is  drilled  in  the  rock  three  inches  in  depth 
and  filled  with  a  paste  composed  of  a  mixture  of  port- 
land  cement  and  water,  into  which  the  post  is  pressed. 
The  necessary  cement  is  supplied  in  small  water-tight 
tins,  and  special  drills  are  used.  The  drills  are  well 
suited  to  the  purpose;  they  are  light  and  will  stand 
for  two  or  three  holes  in  the  very  hardest  of  granite. 

Advantages  of  D.L.S.  Monument 

The  advantages  of  this  type  of  monument  are  so 
apparent  as  to  scarcely  need  enumeration — the  prin- 
ci])al  points  being  increased  permanence  and  greater 
uniformity  of  practice  among  surveyors  in  erecting 
monuments.  After  the  post  is  in  place,  it  is  almost 
impossible  to  remove  it,  except  by  digging,  and  it  is 
also  inconspicuous.  It  does  not  invite  needless  at- 
tention ;  in  fact,  nine  out  of  ten  persons  in  passing  these 
monuments  will,  while  they  at  once  notice  the  pits 
and  mound,  pass  the  post,  unless  they  have  occasion 
to  look  for  it  in  particular.  When,  however,  it  is 
necessary  to  locate  the  exact  corner,  one  may  ap- 
proach the  corner  with  every  assurance  that  the  post  is 
in  place. 

When  this  model  of  post  was  first  introduced,  it 
occasioned  serious  misgivings  in  the  minds  of  the 
Dominion  Land  Surveyors  as  to  its  practicability,  and 
considerable  speculation  was  indulged  in,  particularly 
with  regard  to  its  weight,  extra  transportation  neces- 
sary, difficulties  likely  to  be  encountered  in  its  installa- 
tion and  increase  in  labor.  Now,  after  three  years  of 
successful  operation,  it  is  apparent  that  these  fears 
were  to  a  great  extent  groundless,  and  it  is  safe  to  say 
that,  with  ordinary  conditions,  the  additional  extra 
help  necessary  on  a  survey  ])arty  due  to  the  change  in 
the  type  of  monument  does  not  amount  to  more  than 
one  man.  The  Dominion  Land  Surveyors  have  hearti- 
ly endorsed  this  post,  and  it  is  very  questionable 
whether  there  at"e  any  among  their  number  who  would 
voluntarily  return  to  the  old  type  in  use. 


Road  Development  in  Ontario 

Classification  of  Highways  According  to  Present 

Legislation — Progressive  Development 

and  Continuous  Development 

By  C.  R.  Wheelock,  O.  L.  S.    


Tl  1 E  roads  of  Old  or  South  Ontario  have  devel- 
oped from  bush  trails  and  ]X)rtages  to  the  pres- 
ent state.  Traffic  was  originally  confined  to  the 
waterways,  and  gradually  trails  were  opened  up 
over  portages  between  navigable  streams  and  lakes. 
Food  and  material  used  by  the  natives  and  early  set- 
tlers were  carried  over  these  trails.  Year  by  year  the 
main  trails  were  extended  and  imjiroved,  and  eventu- 
ally resulted  in  some  of  our  main  through  highways, 
such  as  Dundas  Street  from  Toronto  to  Dundas,  which 
was  in  early  days  the  head  of  navigation  for  South- 
western Ontario ;  and  that  the  Dundas  Road  was  laid 
out  before  any  surveys  were  made  is  evident  from  the 
wandering  route  that  it  takes.  Other  examples  may  be 
found  in  the  famous  Talbot  Road,  from  Niagara  Falls 
to  Windsor;  Ilurontario  Street,  and  the  Toronto  and 
Sydenham  Road,  from  Port  Credit  to  Owen  Sound,  and 
the  Kingston  Road,  running  east  from  Toronto  through 
Kingston,  Cornwall,  and  Prescott  to  the  Quebec  boun- 
dary. 

As  traffic  increased  the  trails  were  gradually   vvid- 
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ened  and  horses  and  carts  introduced  to  provide  trans- 
portation for  heavier  loads.  It  was  then  rendered 
necessary  to  make  passable  roads  through  the  soft 
places  in  swamps  and  low-lying  lands,  and  an  attempt 
was  made  to  i)avc  such  places  with  logs..  The  logs  were 
of  variable  size,  laid  on  an  uneven  bottom,  and  the  re- 
sult was  a  most  uneven  surface.  Many  miles  of  this 
type  of  road  were  afterwards  built,  known  as  corduroy. 

Dundas  Street  Continuously  Improved 

Many  of  the  main  through  roads  of  the  province 
were  surveyed  in  the  last  decade  of  the. eighteenth  cen- 
tury. Dundas  Street,  previously  referred  to,  was  sur- 
veyed about  the  year  1792,  but  was  not  bridged  and 
fully  completed  for  traffic  until  after  the  war  of  1812, 
although  the  work  of  consrruction  had  been  com- 
menced some  years  previous  to  this  time.  This  road 
adjoining  Toronto  may  be  taken  as  a  concrete  example 
of  the  development  of  our  main  roads.  As  stated  he- 
fore,  it  was  originally  a  bush-  trail,  afterwards  surveyed 
and  opened  up  as  a  main  highway.  The  surface  was 
built  of  broken  stone  and  gravel.  For  years  this  had 
been  added  to  as  occasion  demanded.  Some  years  ago, 
to  meet  the  increased  traffic,  a  portion  was  resurfaced 
with  waterbound  macadam,  and  a  few  years  later  the 
traffic  became  so  intense  it  was  necessary  to  apply  a 
bituminous  coating.  A  further  increase  in  the  \''olume 
of  traffic  has  rendered  that  form  of  surface  inadequate, 
and  last  3'ear  a  bituminous  surface  known  as  asphaltic 
concrete,  similar  to  that  used  on  some  of  the  well- 
known  streets  of  Toronto,  was  constructed. 

Progressive  Legislation 

The  first  highway  legislation  of  Upper  Canada,  en- 
acted in  1793,  authorizing  justices  of  the  peace  to  be 
highway  commissioners,  led  to  what  is  generally 
known  as  "statute  labor."  The  statute  labor  law  pro- 
vided a  means  of  opening  the  original  roads  of  this 
country  when  money  was  scarce  and  settlers  few ;  and, 
although  it  was  not  without  its  limitations,  it  solved 
most  of  the  problems  of  land  transportation  for  the 
greater  part  of  the  last  century.  The  system  has  since 
outgrown  its  usefulness,  and  in  75  of  the  most  prosper- 
ous townships  in  the  province  statute  labor  has  been 
entirely  abolished.  For  the  25  years  or  so  following  the 
year  1830,  under  the  toll  road  system,  many  roads  and 
bridges  were  developed.  Although  legislation  was  en- 
acted at  various  times,  a  satisfactory  solution  of  the 
toll  road  (piestion  was  not  reached  until  the  Highway 
Improvement  Act  was  passed,  in  1901.  This  was  the 
result  of  agitation  for  improved  roads  carried  on  by  the 
Good  Roads  Association.  The  organization  of  this 
association  in  1894  was  a  result  of  a  general  agitation 
in  fa\'or  of  counties  assuming  the  responsibility  for  the 
construction  and  maintenance  of  main  market  roads 
and  for  larger  ex])enditures  for  highway  improvement. 
Amendments  have  been  made  to  the  Ilighway  Im- 
provement Act  from  time  to  time,  and  it  has  been  sup- 
plemented by  the  Ontario  Highways  Act  of  1915-16 
and  the  Provincial  Highway  Act  of  1917. 

The  classification  and  description  of  roads  under 
the  aijove  acts,  taken  from  the  department's  last  report, 
are  as  follows : 

County  Roads 

These  roads  are  essentially  the  market  roads — the 
farmers'  roads.  They  radiate  from  market  towns  and 
shipping  points,  and  meet  the  needs  of  accumulated 
farm  traffic.  The  aiding  of  these  market  roads  by  the 
province  is  an  effectixe  means  of  assisting  townships 
in  their  road  improvement,  in  that  township  councils 
are  thereby  relieved  from  the  burden  of  their  most  ex- 


pensive roads,  and  can  devote  their  energies  to  the 
improvement  of  less  travelled  roads,  comparatively  in- 
expensive to  maintain.  County  roads  are  aided  to  the 
extent  of  40  per  cent,  for  construction  and  20  per  cent, 
for  maintenance.  All  county  councils  are  authorized, 
under  the  Highway  Improvement  Act,  to  assume  and 
control  a  system  of  leading  roads  within  the  county. 

Provincial  County  Roads 

Co-operative  with  provincial  roads,  but  under  coun- 
ty control,  certain  roads  may  be  designated  by  the 
Highways  Department  as  "provincial  county  roads." 
To  such  roads  the  province  will  contribute  60  per  cent, 
of  the  cost  of  construction  and  maintenance.  These 
roads  are  intended  to  enable  the  more  equitable  main- 
tenance of  certain  county  roads,  carrying  a  consider- 
able portion  of  through  traffic,  but  which  the  county 
may  efficiently  maintain,  and  which  are  not  of  suffi- 
cient importance  to  be  classed  as  provincial,  or  which 
it  is  not  desirable  or  expedient  for  the  province  to  as- 
sume as  provincial  highways.  They  continue  to  be 
county  roads,  but  because  of  heavy  through  traffic  will 
receive  an  increased  subsidy.  In  general,  they  will 
form  branches  of  the  provincial  highway  system,  join- 
ing up  cities  and  other  important  terminal  points  of 
traffic.  They  constitute  an  intermediate  link  between 
the  iJrovincial  and  county  road  systems,  and  may  be 
subject  to  special  regulation. 

Suburban  Roads 

Provision  is  made  under  the  Ontario  Highways 
Act  that  a  city  may  co-operate  with  the  county  council 
in  improving  the  leading  county  roads  adjacent  to  the 
city,  and  thereby  obtain  a  more  substantial  type  of 
construction  for  such  suburban  roads.  A  commission 
is  appointed  to  determine  the  roads  and  the  length  of 
each  adjacent  to  the  city  to  which  the  city  would  con- 
tribute. For  construction  the  province  contributes  40 
per  cent,  and  the  county  and  city  each  30  per  cent. ; 
for  maintenance  and  repair  the  i)rovince  20  per  cent, 
and  the  county  and  city  divide  the  remainder  equally 
between  them.  The  section  of  county  road  designated 
as  "suburban"  remains  a  county  road,  for  which  the 
county  is  responsible,  the  work  of  construction  and 
maintenance  to  be  carried  on  under  the  county  road 
.superintendent,  but  subject  to  the  instructions  of  the 
special  commission. 

Provincial  Highways 

Provincial  highways  are  described  in  the  preamble 
t(j  the  act  as:  "A  highway  or  .system  of  highways  from 
the  southwestern  boundary  of  Ontario  to  the  boundary 
line  between  Ontario  and  Quebec,  together  with  high- 
ways connectiner  centres  of  population  or  other  im- 
portant terminal  points." 

The  Lieutenant-Governor-in-Council,  upon  recom- 
mendation of  the  minister,  may  designate  any  liighway 
or  a  system  of  pul^lic  highways  through  Ontario  to  be 
acquired,  constructed,  assumed,  repairec},  relocated, 
deviated,  widened,  and  maintained  by  the  Minister  of 
Highways  as  a  provincial  highway. 

Every  provincial  highway  and  all  property  acquired 
by  Ontario  under  this  act  shall  be  vested  in  His  Ma- 
jesty, and  shall  be  under  the  control  of  the  department. 

The  corporation  of  every  municipality  in  which 
work  of  construction  or  repair  and  maintenance  is 
from  time  to  time  carried  out  shall  repay  to  Ontario  30 
per  cent,  of  the  expenditure  made  by  the  department 
within  such  municipality. 

No  part  of  the  cost  of  surveys,  of  machinery,  plant, 
and  equipment,  and  the  repair  and  maintenance  there-. 
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of,  all  general  overhead  and  staff  expenses  and  salaries,        Scheme   tO   Prevent  Trouble   from    Spring 
and  the  cost  of  additional  land  or  property  for  deviat-  ryi    „j*_rf   at   Rotfina 

ing,  widening,  or  any  other  purposes  of  the  depart-  riOOQing  ai  ivegina 

nient,  shall  be  charged  to  the  municipality,  hut  shall  fnT^H  IC  situation  with  regard  to  tiie  Hooding  uf  cer- 

be  borne  and  carried  by  Ontario.  I       tain  portions  of  the  city  at  the  spring  break-ujj 

Counties  Taking  Up  the  Work  Systematically  -■-      '>^  ^he  W  ascana  River  was  discussed  at  a  recent 

,  ,,,,^       ,     -,,^  ■       ,     ,  I  meeting   of   a    committee    of    the    Kegina    Lity 

Up  to  the  year  1916  only  20  counties  had  assumed  e,j^,„.j,^   ^,i,e„    (^jt^    Engineer    McCannel    outlined    a 

systems  of  county  roads  as  authorized  under  the  lliglv  ^..h^me  for  obviating  this  trouble.     The  cause  of  the 

way  Improvement  .\ct ;  now  34  counties  out  ot  the  3/  floodj„  ,_  j^g  ^^tates,  is  due  to  the  fact  that  the  reservoir 

in  Old   Ontario   have  adopted   such   .systems  and   are  j^  ^^^^  ^„^j^„  ^^^  ^ff^^^  ^^^^  ^^^-^^  ^^  ^  storage  basin,  the 

proceeding  with  the  work  m  a  .systematic  manner,  un-  .^^^^  ^j  ^^^^  ,,.^^j,^  ^,jj,^  ^^/^^^^  ^^  A^^^  l^^.^.,  ,,^i„j,  j^„i^,  ^ 

der  the  regulations  of  the  department.    1  he  tota   mi  e-  j^^^g  ^^-^^^^  ^,^{1^  the  watershed  is  approximately  250 

age  covered  by  these  roads  is  8,42/.  and  the  total  mile-  square  miles 

age  construction  to  date  2,273,  the  total  ap])roximate  ■  •■  ^ 

cost  being  $8,600,000,  an  average  of  $3,7HO  a  mile.'  As  It    was    pointed  out  that    partial    opening    ol    the 

the    total'  mileage   of   rural    roads    in    Old    Ontario    is  sluice-gates  in  the  Al])ert  Street  dam  by  the  provincial 

55.000,  the   mileage   covered  ,by   count v   roads  at   the  government    last    spring    for    some    days    immediately 

present  time  is   15  per  cent,  of  the  total.     It  is  esti-  Prior  to  the  Hood  cleared  the  channel  m  the  creek  bed 

mated  by  the  Highway  Department  that  20  per  cent,  ''(-'low  the  dam  for  the  heavy  How  of  water  which  was 

of   the   town.ship   roads,   those   usually    included    in    a  to  follow,  and   Mr.   McCannel   expressed   the  opinion 

county   system,  carry  80  per  cent,   of  the  total    farm  that   this   would   have   an    ameliorating   efTect   during 

t^^fj^j,  '  some  seasons.     His    scheme   for  permanent  improve- 

'  The  county  roads,  when  completed,  will  form  an  ex-  '"ent  was  outlined  in  the  report  as  follows: 
cellent  system  of  market  roads  located  in  every  ])art  of  "As  a  means  of  providing  relief,  in  addition  to  the 
the  province.  The  provincial  county  roads  will  johi  opening  of  the  sluice-gates  as  mentioned,  I  have  con- 
up  these  county  sy.stems  for  through  trafific,  and  will  sidered  the  question  of  straightening  and  enlarging  the 
merge  the  whole  into  a  provincial-wide  .system,  reach-  channel  from  Albert  to  Dewdney  Street,  which  I  be- 
ing every  county  and  town  in  the  ])rovince,  and  to  ueve  to  be  the  method  of  remedying  the  troul)le.  'i"he 
complete  this  system  trunk  roads  will  be  added,  known  fullowing  costs  of  constructing  this  ])roposed  channel 
as  provincial  highways,  for  trans-])n>vincial  traffic,  are  based  on  the  available  information  which  would  re- 
This  will  create  a  system  of  provincial  highways  which  quire  to  be  greatly  augmented  by  additional  surveys 
will  not  have  an  equal  in  any  province  or  state  on  the  before  a  definite  figure  could  be  submitted.  1  wish  to 
continent.  point  out  further  in  this  connection  that  at  present 
Road  construction  has  been  greatly  retarded  owing  there  is  under  consideration  a  proposal  for  a  drainage 
to  war  conditions,  but,  as  stated  above,  over  2,000  miles  scheme  comprising  an  area  of  approximately  20,000 
of  this  system  has  already  been  built.  The  organiza-  acres  near  the  source  of  W'ascana  Creek,  and  if  this  or 
tion  is  complete  and  the  work  will  go  ahead  with  leaps  similar  drainage  schemes  are  undertaken,  the  yolume 
and  bounds  when  the  war  is  over.  of  water  to  be  taken  care  of  at  flood  time  will  be  in- 

In  conclusion,  a  few  words  respecting  road  con-  creased  above  thfc  maximum  flow  of  1916." 
struction.     The  day  for  haphazard  work  by  untrained  . 

men  is  pist.     The  "road  problems  of  to-day  require  to  Estimate  of  Cost 

be  carefully  worked  out  by  the  ex])ert  and  the  correct  Total  length  of  proposed  channel,  .\lbert  to 
principles  a])i)lied.     A  bridge  is  never  designed  with-  Dewdney  St.,  15.670  ft.;  cross  section. 

out  knowing  the  particulars  as  to  loading,  etc..  and  in  450  sq.  ft .SfiO.347.00 

the  days  of  heavily-loaded  motor  trucks  it  is  also  neces-  Rebuilding  bridges 10,000.00 

sary,  if  we  are  to  intelligently  design  our  roads  and  get  Damages  to  private  property,  140  25-ft.  lots 

the  be.st  results,  to  take  into  consideration  such  par-  at  $1.30  each  " 21,000.00 

ticulars  as  the  maximum  load,  width  of  vehicles,  width  

of  tires,  nature  of  traffic,  nature  of  sub-soil,  etc.     The  $"^1, 347.00 

maximum  load  is  the  chief  factor  in  determining  the  Engineering   and    debenture    costs,    15    per 

depth  of  foundation,  and  a  road  built  for  light  traftic  cent 13,702.05 

may  at  certain  times  in  the  year  ha\e  its  surface  brok-  . . 

en  up  by  a  heavily-loaded  truck.  Total  cost  $105,049.05 

In   view  of  e.\isting  circumstances,  the  committee 

Robb    Engineering   Works,    Limited  (lid  "ot  feel  justified  in  authorizing  .so  large  an  expen- 

...  diture  at  the  present  time,  but  thev  instructed  the  citv 

The     name     ot     the     "International     Inginecring  ^.,„n„iissioners  to  bring  in  a  repo'rt  dealing  with  the 

Works,  Limited,"  has  ,been  changed  to  "Robb   Engi-  ^iti,.jtj„„   ^s  a  temporary   measure.     This  action   was 

neering  Works.  Limited, '  the  organization  of  the  com-  ^^^^^^^  ^^^^  ^,^^  suggestion  of  one  of  the  members  that 

pany  remaining  the  .same.     1  he  object  of  the  change  is  ^^^^^  ^^.^^^  ^^,^^^  j^^j,^^^^  obstructions,  the  removal   of 

.stated  to  be  a  desire  to  identify  the  business  wMth  its  ^.^j^,^  ^-^^^  ^^  ^^^^^  ^^t^,^^  alleviate  the  situation  this 
past  history  and  rei)utation  as  manufacturers  of  Kobl)  -^^^^     ^htW  decision  wa.s"  further  influenced  bv  the 

engines,  boilers,  and  other  products  so  well  known  to  ^t-jtement  of  City  Commisioner  Thornton  that,  even  if 

the  engineering  profes.sion.  yj^   McCannel's  ])roject  were  carried,  he  was  doubtful 

if  it  would  guarantee  immunity  from  flooding  condi- 

Mr.    Koss   H.    McMaster,   director   and   nianagei    of   the  tions.  as  there  was  always   the  danger  of  the    water 

Steel   Company   of   Canada,   Montreal,  has    been    appointed  backing  up  from  the  flats  in  the  vicinity  of  the  sewage 

buyer  of  .steel  for  Canada  for  the  Imperial  War  Board  in  the  disposal  works  below  the  city,  no  matter  what  scheme 

United  States.  of  improvement  was  undertaken. 
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Fuel  Situation  in  War  Time 

Address  Before  Canadian   Railway  Club  Em- 
phasizes Wastefulness  from  Overheat- 
Railways  Doing  their  Share 
By  Mr.  T.  Britt*  ■ 


NI"^\'1'^R  in  the  history    of    the   world  has  coal 
been  of  such  vital  imi)ortance.     It  is  the  Hfe- 
hlood   of  the   nations  engaj^ed  in   this  unfor- 
tunate world-wide  war,  and  the  success  of  the 
allies  is  very  lari^ely" dependent  upon  its  increased  pro- 
duction and  careful  conservation. 

It  was  customary  in  former  years  to  send  the  sur- 
l)lus  coal  ])roduced  in  Eastern  Canada  to  the  New 
I'-nt^land  States  and  from  Western  Canada  to  the 
Western  States,  Central  Canada  and  that  ])art  west  of 
the  (ireat  Lakes  and  as  far  as  l>randon  being-  supplied 
with  American  coal.  The  total  production  of  Cana- 
dian coal  prior  to  the  war  was  15,000,000  tons  per  an- 
num, and  in  the  United  States  between  500,000,000 
and  600,000,000,  the  latter  being  the  production  for 
l'J16.  During  the  year  1917  Canada  will  produce  near- 
ly 2,000.000  tons  less,  and  the  United  States  approxi- 
niately  .50,000,000  tons  more,  than  in  1916.  15ut  as  the 
increase  in  consumption  is  ap])roximately  100,000.000 
tons,  there  is  a  shortage  of  50,000,000  tons  to  be  made 
up  by  elimination  of  wastage. 

Present  Distribution  System  Economically  Arranged 

Sending  ICastern  and  Western  Canadian  coal  to  the 
United  States  and  American  coal  to  Central  and  part 
of  Western  Canada  was  with  the  object  of  sending 
coals  by  the  most  suitable  rail  traffic  routes  and  water- 
ways and  providing  more  even  distribution.  If  East- 
ern Canadian  coal  was  moved  west  it  would  be  against 
the  current  of  traffic  to  Fort  William,  and  if  Western 
Canadian  coal  was  moved  to  Eastern  Canada  it  would 
put  onto  railroads  the  burden  of  tFans])orting  the  long- 
est distance  on  the  American  Continent. 

The  United  States  Government  has  been  \ery  con- 
siderate towards  Canada,  and  will  continue  to  be  .so, 
the  intention  being  to  treat  Canada  on  an  equality  with 
any  state  in  the  Union,  hut,  while  doing  this,  they  e.x- 
pect  and  insist  that  we  do  the  same  as  they  are  doing, 
viz.,  inaugurate  a  campaign  for  the  intensive  conser- 
vation of  fuel. 

It  is  not  the  i)urpose  of  this  paper  to  point  out  in 
what  way  our  share  of  the  deficiency  is  to  be  made  up, 
it  being  principally  a  matter  of  good  engineering  and 
true  fuel  conservation  in  the  boiler-room. 

Railways  Reducing  Consumption 

Canadian  railways  have  already  reduced  their  an- 
nual passenger  train  mileage  by  10.000,000  miles,  and 
have  further  decreased  the  fuel  consumption  I)y  length- 
ening out  the  times  of  other  trains  and  by  eliminating 
fast  freights  and,  instead,  running  trains  with  full  ton- 
nage, and  by  equipping  locomotives  with  superheaters 
and  the  best-known  modern  means  of  lessening  fuel 
consum])tion.  The  Canadian  Pacific  Railway  has  been 
helping  the  cause  by  breaking  up  and  using  old  ties  for 
fuel — this  e\en  at  considerable  expense  of  labor,  train 
service,  etc..  gathering  and  handling.  The  United 
States  have  also  made  a  start  in  reducing  their  passen- 
ger service  and  loading  their  trains  to  the  tonnage 
limit,  thereby  aflfecting  a  .saving  of  several  million  tons 
of  coal  per  annum. 

'  General  Fuel  Aeent,  Canadian  Pacific  Railway,  Montreal. 


I  think  that  we  should  go  further  ;ind  inaugurate 
an  active  education;d  cam|)aign  among  the  firemen, 
i)oth  locomoti\e  and  boiler-house  men.  To  my  mind, 
this  should  not  l)e  done  by  printed  instructions,  hut  by 
actual  illustration  l)y  competent  firemen.  While  it  is 
all  very  well  to  write  a  fireman  and  tell  him  what  he 
should  do,  it  is  far  more  educational  for  a  competent 
instructor  to  show  how  it  should  and  could  be  done. 

There  is  a  lot  of  fuel  wasted  by  automatic  stokers 
not  receiving  intelligent  attention  from  the  fireman. 
The  stoker  itself,  when  in  proper  wt)rking  order,  will 
do  all  that  is  required  of  it,  but  there  arc,  however, 
occasions  when  it  will  not  do  what  it  is  supposed  to. 
It  is  then  that  a  properly-instructed  fireman  will  give 
necessary  assistance,  with  a  consequent  saving  in  fuel. 

Overheat  Is  a  Waste  of  Fuel 

The  majority  of  our  ])assenger  trains,  ])articularly 
the  sleeping  cars,  are  overheated,  it  being  largely  left 
to  the  discretion  of  the  colored  jJorter  as  to  what  is 
considered  a  comfortable  temperature.  The  result  is 
that  the  temperature  is  kept  up  to  a  point  that  means 
comfort  for  the  porter  and  discomfort  for  the  jmssen- 
gers. 

Our  houses  are  being  maintained  at  an  unhealthy 
teni])erature.  Pneumonia  takes  a  little  more  than  one 
man  in  eight,  and  therefore  it  grasps  from  tuberculosis 
the  grim  honor  of  killing  the  most  human  beings.  Man 
is  a  marine  animal ;  seven-eighths  water,  he  needs  cool 
air  and  moisture  around  him.  Overheated,  dry  air 
makes  him  susceptible  to  disease,  and  in  a  temperature 
of  over  68  degrees  it  is  difficult  for  men  and  women  to 
exist  healthfully.  If  the  people  can  be  taught  to  live  in 
this  temi^erature  the  number  of  pneumonia  victims  will 
shortly  decrease.  Fresh,  cool,  moist  air  is  the  foe  of 
pneumonia,  and  persons  who  keep  their  houses  cool 
and  breathe  pure,  fresh  air  ha\e  no  fear  of  it.  Cele- 
brated doctors  have  decided  that  65  degrees  is  ample 
for  ])ersons  in  robust  health  actively  engaged;  70  is  too 
much  ;  with  68  we  have  a  fair,  healthy  average. 

Industrial  Economy 

Many  activities  which  involve  large  consumption  of 
fuel  and  many  methods  of  using  this  fuel,  which  are 
practically  legitimate  in  time  of  peace,  will  be  found 
susceptible  of  changes  which  invoh-e  very  slight  sacri- 
fices of  material  interests  but  afford  opportunities  for 
considerable  saving  of  fuel. 

We  have  in  the  past  been  an  extra\agant  i)eople  in 
the  use  of  fuel,  and  as  the  war  continues  it  will  be 
necessary  to  get  down  to  bedrock  in  the  matter  of  fuel 
economy.  Manufacturers  of  non-essentials  should  dur- 
ing these  war  times  voluntarily  forego  the  manufac- 
ture of  such  articles  before  being  compelled  to  do  so 
by  government  direction.  Wherever  possible  vvater- 
l)ower  should  be  utilized.  In  wooded  districts,  of  which 
there  are  several  in  Canada,  wood  should  be  utilized 
wherever  possible.  One  cord  of  hardwood  is  equal  to 
one  ton  of  coal,  and  one  ton  of  coal  is  released  for  use 
in  war  work  for  e\ery  cord  of  wood  substituted.  It 
will  be  found  that  there  is  a  vast  quantity  of  dead  wood 
in  many  sections  of  the  country.  It  will  also  be  found 
that  the  supply  of  wood  in  many  communities  is  suffi- 
cient for  domestic  purposes  in  these  parts.  This  wood 
in  many  in.stances  is  destroyed  as  waste,  and  its  con- 
servation will  not  only  serve  the  patriotic  purpose  of 
conserving  coal  needed  to  win  the  war,  but  will  al-so 
|)rove  a  measure  of  economy  to  the  user.  In  certain 
districts  prison  labor  might  be  used  as  a  means  of  cut- 
ting and  collecting  wood,  where,  of  course,  the  labor  of 
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the  prisoners  cuuld   be   utilized   without   iiUcrrerence  1>^  cubic  feet  of  well-j^raded,  clean  sand,  to  Z^/a  cubic 

with  free  labor.  feet  of  clean,  well-graded  pebbles  or  broken  stone  ranjj- 

As  a  matter  of  fact,  the  one  practical  and  needful  ing  from  ^  to  not  exceeding  ^  inch  in  greatest  dimen- 

thing  to-day  is  to  save  coal  in  order  that  our  transpor-  sion.    This  will  ensure  watertight  pipe.    After  concrete 

tation  lines  and  munition  plants  may  have  sufficient  to  has  been  properly  mixed  and  placed,  the  finished  i)ipe 

carry  on.    It  may  be  patriotic    and    a    certain    amount  must  be  protected  to  prevent  rapid  drying  out  of  the 

of  pleasure  may  be  derived  from  singing  "Keep  the  concrete — in  other  words,  to  prevent  loss  of  any  of  the 

Home  Fires  Burning,"  but  the  saving  of  one  ton  of  water  used  in  mixing,  so  that  the  concrete  may  harden 

coal  is  of  more  practical  benefit  towards  assisting  the  normally  in  the  presence  of  moisture.    Steam  curing  of 

boys  in  the  trenches  than  the  singing  of  one  hundred  pipe  is  certain  to  ])roduce  a  better  and  more  nearly  uni- 

songs.  form  product. 

If  for  any  reason  steam  curing  of  pipe  is  not  prac- 

Advantages  and  Construction  Requirements  ti^a'^'e,  the  pipe  should  be  protected  from  rapid  drying 

of  Concrete  Pressure  Pipe  ';>V^°"^^  f  table  covermg  which  mu.st  be  kept  wet 

^  daily  tor  two  weeks  after  the  pipe  have  been  formed. 

A  BULLETIN    issued    by  the   Portland  Cement  They    can    then    be    allowed     to     acquire     additional 

Association  contains  suggestions  regarding  re-  strength  in  the  storage  yard  until  thirty  days  old. 

inforced  concrete  ])rcssure  pi])e.     The  advan-  Strength  is  secured  by  embedding  proper  reinforc- 

tages  which  are  claimed  for  such  pipe  and  con-  ing  in  the  concrete  when  placed.    Steel  bars,  or  cold- 

struction  requirements  are  mentioned  in  thispamphlet  drawn  wire  mesh,  may  be  used.     Working  stresses  for 

as  follows:                                                                       '  the  former  should  be  10,000  pounds  per  square  inch  and 

Reinforced  concrete  pipe  is  always  ready  to  serve  for  the  latter  12,000  pounds, 

its  intended  purpose  with  full  efficiency.     It  will  not  

dry  out,  rot,  rust,  or  burn.    These  advantages  are  im-  gj^^j  Bridge  Construction  in  Quebec 

])ortant,  because  the  pi])e  suffers  no  imi)airment  eitlier  °                                              ^ 

in  use  or  when  not  in  use.     Properly  made,  it  will  not  ,   i"  a  recent  report  of  the  Minister  of  Public  Works 

leak.  of  the  Province  of  Oueboc  it  is  stated  that  the  building 

Such  pipe  mav  be  used  under  any  pressure  to  which  of  iron  bridges  has  not  been  less  active  during  the  cal- 

water  pipe  is  usually  subjected.     Concrete  pipe  have  endar  year  1917  than  in  previous  years.     The  report 

been     successfully     used     under     heads    considerably  submitted  by  the  chief  engineer  gives  the  number  of 

greater  than   lOO'feet.      Reinforced  concrete  pipe  has  bridges  built  and  those  being  built  as  follows: 

the  strength  necessary  to  resist  external  pressure  of  the  Number  of  bridges  built  to  June  30,  1917                     427 

earth  at  any  depth  to'which  it  is  practicable  to  place  it ;  Number  of  bridges  being  in   course  of 

also  the  strength  to   resist  any  internal  pressure    to  construction 54 

which  commonlv  subjected.    It  permits  of  any  desired  Cost  of  bridges  built  up  to  June  30,  1917     $2,873,657.76 

alignment.    Such  curves  as  may  be  necessary  either  to     Cost  of  bridges  under  construction $481,703.00 

conform  to  contour  of  the  ground  or  to  avoid  obstruc-  Number    of    new    requests    for    bridges 

tions  can  readily  be  introduced,  and   without   in   an\'  nearly 200 

way  affecting  watertightness  of  the  pii)c  line.       The  Plans  of  bridges  prepared  during  the  year                       84 

inner  surface  of  concrete  pi])e  is  smooth  and  uniform,  I'lans  of  bridges  being  studied,  June  30, 

so  the  friction  of  flow  is  slight.  1917 69 

Reinforced  concrete  pipe  lines  are  giving  equally  The  number  of  plans  of  bridges  prepared  during 

satisfactory  service  in  the  extreme  heat  of  Mexico  and  the  year  is  smaller  than  that  of  the  i)receding    year, 

in  the  severe  cold  of  Northern  Canada.  but,  on  the  other  hand,  a  certain  number  of  plans,  by 

Conditions  Favorable  to  Use  reason  of  the  locality,  change  of  site,  or  the  importance 

,,,       .          ,  .             ,     ,           ,     r         ,  .       ,     I        J  of  the  bridge,  have  necessitated  a  longer  studv. 

War  IS  making  such  demands  for  i)late  steel  and  ° " 

iron  as  to  restrict  the  availability  of  these  materials  for 

most  other  uses.   Steel  in  the  form  of  rods  or  mesh  re-  Canada  Cement  Company  Report  Increase 

quired  to  reinforce  concrete  pipe  is  usually  readily  ob-  ju   Revenue 

tainable.  In  addition,  the  bulk  of  the  materials  of  which  .p,^^  ^-^^^^^^  (^^^.,^^^,,^  Companv  report  a  large  in- 
concrete  pressure  pipe  are  made  can  usuallv  be  ob-  crea.se  in  revenue  for  1917.  After  writing  off  $2,190,616 
tamed  either  on  the  site  or  near  the  work.  his  makes  ^^^  depreciation  and  special  equipment',  the  net  earn- 
it  unneces.sary  to  transport  any  considerable  quantity  ■  totalled  $2,861,246,  a  gain  of  $642,398,  and,  after 
of  materials;  thus  our  present  overtaxed  transporta-  providing  for  fixed  charges,  dividends,  and  reserves, 
tion  facilities  are  not  further  burdened.  j,,^  ^„,^^  ^f  ^34  igi  j^  carried  forward.  Senator  Ed- 
Many  large  cities  in  the  United  States  and  Canada  ^^..^^j^  ^j,^  president,  states  that  "the  demand  for  your 
are  using  reinforced  concrete  pressure  pipe  in  all  sizes  ^ompanv's  product  during  the  past  vear  was  approxi- 
from  36  to  108  inches  in  diameter,  under  a  wide  range  ,^^.^j^^.  "j^^  ^^,^^^  .^^  ^,,^,  ^■^^,^  preceding  vears.  notwith- 
of  pres.sure  conditions  for  water  supply  mains.  I  he  .tending  the  fact  that  work  on  manv  large  and  import- 
United  States  Government  is  using  it  in  connection  ^,^^  projects  was  suspended.  The  constsantlv  incrcas- 
with  irrigation  projects.  Power  companies  are  using  it  ;  .  employment  of  cement  for  all  purposes,  especially 
to  convey  water  for  power  purposes.  It  is  adapted  to  ,^^  {^.mcrs  and  small  users,  has  enabled  the  company 
practically  all  conditions  of  service  imposed  by  mum-  ^^  ^^  ^  ^.^j^,,^^^  ^f  Inisiness  the  result  of  which  we  think 
cipal  water  supply,  irrigation,  or  power  requirements.  ^^^j,,  j^^  satisfactory  to  you."  The  earnings  from  the 
Construction  Requirements  cement  business,  he  adds,  were  more  than  sufficient  to 
Manufacturing  requirements  involve  properly  grad-  take  care  of  all  fixed  charges,  preferred  and  ordinary 
ed  aggregates,  propcrlv  proportioned,  mixed,  and  dividends  chargeable  to  the  year's  profit.s.  The  volume 
placed.'  Proportions  of  the  concrete  mixture  should  be  of  cement  busijiess  for  1918  should  he  practically  the 
l-.V/i-.iyi.    This  means  1  sack  of  portland  cement  to  same  as  in  1917. 
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Carbonizing  and  Briquetting  of  Lignites  in 

Saskatchewan 


EVliR  since  tlie  organization  of  tlie  Commission 
of  Conservation,  in  1910,  the  utilization  of  the 
lignites  of  the  Prairie  Provinces  has  received 
attention.  The  commission  early  realized  that 
the  solution  of  this  prohlem  would  overcome  the  fuel 
difficulty  of  these  provinces,  and  also  promote  the  in- 
dustrial development  of  those  portion.s  which  are  with- 
out water-power  resources. 

At  the  annual  meeting  of  the  commission  in  1912 
the  Committee  on  Minerals  recommended  that : 

"Owing  to  the  necessity  of  ol)taining-  a  suital)le  do- 
mestic fuel  and  cheap  power  for  the  Prairie  Provinces, 
it  is  desirable  that  investigations  be  carried  on  with  a 
view  to  utilizing  the  lignites  which  underlie  the  greater 
portion  of  these  provinces." 

The  recommendation  also  pointed  out  that  the 
United  States  ]^)Ureau  of  Mines  had  demonstrated  that 
low-grade  lignites  could  be  briquetted,  and  adverted 
to  the  fact  that  Germany  utilized  .her  brown  coal  or 
lignite  deposits  by  briquetting,  producing  in  1910  some 
21,575,000  short  tons  of  briquettes,  of  which  77  per 
cent,  was  made  from  lignites. 

In  harmony  with  this  recommendation,  Mr.  W.  J. 
Dick,  as  mining  engineer  of  the  commission,  visited 
the  lignite  fields  of  Western  Canada  in  1912  and  1913 
and  investigated  the  problem.  The  re])ort  discussed 
in  detail  the  supply,  quality,  and  method  of  treatment 
of  the  Westei^n  lignites  necessary  to  render  them  ser- 
viceable as  a  fuel,  both  for  domestic  and  power  pur- 
poses. 

It  was  probably  these  early  investigations  of  the 
Commission  of  Conservation  that  ])rompted  the  Ad- 
visory Council  for  Scientific  and  Industrial  Research, 
when  it  took  up  the  fuel  problem  of  Western  Canada 
immediately  after  its  formation  in  1916,  to  apply  to 
the  commission  for  information  on  the  subject.  The 
report  which  follows  is  the  result.  It  deals  mostly 
with  the  economic  side  of  the  problem,  and  is  largely  a 
summary  of  portions  of  the  information  gathered  in 
1912  and  1913  brought  up  to  date  after  Mr.  Dick  had 
again  visited  the  Prairie  Provinces  in  1917  for  further 
investigation  of  the  fuel  situation. 

The  General  Fuel  Situation 

The  producing  coal  fields  of  Canada  are  situated  in 
the  eastern  and  western  portions  of  the  Dominion. 
Owing  to  economic  conditions,  the  interior  portion, 
from  Cornwall  on  the  east  to  Swift  Current  on  the 
we.st,  is  supplied  by  coal  from  the  United  States,  Cen- 
tral and  Eastern  Ontario  being  supplied  via  St.  Law- 
rence, Lake  Ontario,  and  Niagara  River  ports,  while 
that  for  the  West  is  shipped  by  rail  to  lluffalo  and 
other  Lake  Erie  ports,  whence  it  is  carried  by  water 
and  rail  to  its  destination.  P.ituminous  coal  is  used 
principally  for  railway  purposes  and  anthracite  for 
domestic  use. 

In  .so  far  as  supplies  of  fuel  are  concerned,  the  east- 
ern portion  of  Saskatchewan  forms  the  competitive 
area  between  supplies  of  United  States  coal  on  the  one 
hand  and  of  the  high-grade  bituminous  coal  of  the 
Rocky  Mountains  on  the  other.  Owing  to  this  fact, 
,the  cost  of  fuel  in  this  portion  of  the  province  is  high. 


The  southern  half  of  Saskatchewan  has  been  consider- 
ably de\eloi)ed,  and  forms  to-day  the  most  important 
portion ;  but  there  are  no  water-powers  within  this 
area  that  could  be  utilized  as  a  source  of  cheap  power 
for  the  most  important  cities.  The  central  and  south- 
ern portions  of  the  province  receive  little  precipita- 
tion, and  consequently  have  no  large  rivers;  such 
creeks  and  lakes  as  are  found  do  not  even  provide 
water  suitable  for  domestic  purposes.  This  area,  how- 
ever, is  situated  in  proximity  to  large  deposits  of  lig- 
nite coal. 

High  Price  for  Anthracite 

In  1916,  533,642  tons  of  anthracite  coal  and  2,376,- 
934  tons  of  bituminous  coal  were  imported  via  Port  , 
Arthur,  Fort  William,  and  Manitol)a  iports  of  entry. 
At  least  four-fifths  of  the  anthracite  was  used  as  a  do- 
mestic fuel  in  Manitoba  and  Saskatchewan.  The  im- 
ports of  anthracite  have  been  increasing,  notwithstand- 
ing its  increase  in  price.  If  mined  at  the  present  rate 
of  production,  the  anthracite  coal  reserves  of  the  Unit- 
ed States  will  be  exhausted  in  about  100  years.  It 
must,  therefore,  be  expected  that  the  price  will  gradu- 
ally increase  until  only  the  wealthy  can  aflford  it.  Co- 
incidently  with  the  rising-  price  production  will  de- 
crease, thus  prolonging  the  life  of  the  mines. 

This  situation  is  unique,  and  the  high  price  paid  for 
anthracite  coal  has  not  a  parallel  elsewhere.  In  other 
countries,  even  where  coal  is  cheaper  than  in  Canada. 
substitutes  have  been  developed.  In  1917  the  price  of 
anthracite  coal  in  the  West  varied  from  $12  per  ton  at 
Winnipeg  to  $14.50  in  Moose  Jaw.  It  is  desirable, 
both  from  mining  and  national  standpoints,  that  these 
conditions  be  changed.  It  is  inconceivable  what  would 
happen  if  the  exportation  of  hard  and  soft  coal  from 
the  United  States  were  prohibited.  We  had,  in  the 
spring  of  1917,  a  slight  indication  of  what  it  would 
mean,  when  a  freight  blockade  caused  a  temporary 
shortage  in  some  localities. 

It  is  thus  evident  that,  before  many  years.  Western 
Canada  will  not  be  able  to  procure  supplies  of  anthra- 
cite from  the  United  States.  .\s  there  are  no  supplies 
of  this  class  of  coal  suitably  situated  in  Canada,  .some 
kind  of  a  substitute  must  be  found.  P.riquetted  lignite 
is  the  one  most  easily  available. 

Utilizing  Low-Grade  Fuels 

The  problems  to  be  dealt  with  in  the  Provinces  of 
Manitoba  and  Saskatchewan  are  tho,se  of  domestic 
fuel  and  cheap  power.  These  may  be  solved  by  the 
proper  utilization  of  the  low-grade  fuels  which  under- 
lie a  portion  of  Saskatchewan.  In  order  to  make  this 
coal  tran.sportable  and  suitable  for  domestic  and  power 
purposes  it  would  be  necessary : 

1.  That  it  be  of  sufficient  value  to  bear  the  cost  of 
transportation. 

2.  That  it  withstand  handling  and  a  certain  amount 
of  weathering. 

3.  That  it  be  a  suitable  fuel  for  domestic  and  power 
purposes. 

Coal  or  lignite  briquettes  and  carbonized  lignite 
briquettes  fulfil  these  conditions. 

Raw  lignite  is  heated  in  closed  retorts,  somewhat 
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siniil;ir  to  l)y-|)r()(Iiict  coke  ovens.  The  \'olatilc  matter 
aiul  nu)istui"e  is  (lri\en  off  in  the  form  of  j^as,  a  jxjrtion 
of  v\hieh  may  be  used  for  heatinj^  tlie  retort  and  the 
remainder  recovered  as  a  liy-product.  'I'he  carbonized 
material,  unlike  l)ituminous  coke,  is  hard,  dense,  and 
incoherent,  consisting-  chieHy  of  slack.  \\'hen  bri- 
(|uetted,  it  produces  a  fuel  similar  in  many  respects  to 
anthracite  coal. 

Coal  Available  for  a  Briquetting  Plant  in  the 
Souris  District 

On  account  of  the  nature  of  the  coal  and  its  prox- 
imity and  transportation  facilities  to  suitaljle  markets, 
the  best  location  in  Saskatchewan  for  such  a  plant 
would,  no  doubt,  be  in  the  Estevan  district. 

A  plant  with  a  capacity  for  briciuettinj.:;-  10  tons  per 
hour  is  ])roposed,  but  it  is  the  intention  to  operate  the 
Ijriquettini;-  division  half-time  only,  until  the  plant  is 
pnnen.  Althou^i^h  the  plant  is  callable  of  producinj^^ 
double  this  tonnage,  the  estimated  cost  of  i)roducing 
l)riquettes  is  based  on  half  the  capacity  of  the  briquet- 
ting  plant  only.  It  will  operate  on  carbonized  lignite, 
and  as  two  tons  of  raw  lignite  are  required  to  pr(>duce 
one  ton  of  briquettes,  the  amount  of  coal  required  an- 
nually is  60,000  tons.  The  princi])al  producing  mines 
in  the  h'stevan  district  are: 

Production 
in  1916. 
Tons. 

Western  Dominion  Collieries 91,843 

Manitoba  and  Saskatchewan  Coal  Company  .  .     67,809 

I'ienfait  Mine   (llosmer  Mine)    36,452 

Saskatchewan  Coal,   llrick,  and   Power    Com- 
pany (Shand  Mine )   23,753 

As  there  is,  practically,  no  market  for  lignite  slack, 
the  coal  is  loaded  into  cars  in  the  mine  by  means  of 
forks,  the  fine  coal  being  left  behind.  On  account  of 
the  rajjid  disintegration  of  lignite,  the  product  from 
the  mine  is  screened  on  the  surface  and  the  slack  wast- 
ed. In  this  way  from  1  to  20  ])er  cent,  or  more  of  that 
mined  is  wasted.  This  waste  in  mines  of  the  I'ienfait 
district  amounts  to  from  30,000  to  35,000  tons  per  an- 
num. 

Cost  of  Mining 

If  the  demand  for  coal  were  such  that  the  mines 
could  work  up  to  capacity  throughout  the  year,  the 
cost  of  production  would  fl>e  less  than  at  present,  but 
there  would  be  other  disadvantages. 

The  cost  of  i)roducing  one  ton  of  saleable  lignite  is 
estimated  at  from  $1.25  to  $1..50,  depending  on  the 
mine,  plant  equii)ment,  etc.  If  all  the  coal  mined  were 
saleable,  it  is  estimated  that  the  cost  of  production 
would  vary  from  $1.14  to  $1.41  per  ton.  The  slack  coal 
now  wasted  could  be  obtained  at  frf)m  50  cents  to  75 
cents  ])er  ton. 

Summary 

1.  The  requirements  of  the  jirojjosed  carbonizing 
plant  are  60,000  tons  per  year. 

2.  I-'rom  30,000  to  35,000  tons  of  slack  coal  could  be 
obtained  annually  at  liienfait,  at  a  cost  of  75c  per  ton; 
5.000  tons  at  Shand  station,  at  about  60c  ])er  ton,  whilst 
20,000  tons  could  be  obtained  under  certain  conditions 
from  Estevan  at  50c  per  ton. 

30,000  tons  at  75c  per  ton $22,500 

5,000  tons  at  60c  ])er  ton  3,000 

20,000  tons  at  .50c  per  ton  10,000 

55,000  tons  at  a  total  cost  of $35,000 

.Average  cost  per  ton  of  slack  at  mines=65c. 

In  this  district  there  is  sufficient  slack  rnade  in  min- 


ing operations  to  supi)ly  :i  plant  of  the  size  proi)osed. 
On  account  of  the  slack  being  i)r(Kluced  princi])ally  in 
the  autumn  and  winter  months,  and,  as  it  cannot  be 
stored,  there  would  not  be  a  steady  supply  of  this  ma- 
terial to  keep  the  plant  in  continuous  oi)eration.  On 
the  other  hand,  there  would  be  a  large  enough  sujiply 
for  about  half  of  the  time,  and  at  a  period  when  the 
mines  would  be  glad  to  sell  it;  for  the  remainder,  run- 
of-mine  coal  could  he  obtained  at  a  price  of  $1.50  per 
ton. 

Location  of  Carbonizing  and  Briquetting  Plant 

The  economic  selection  of  a  location  in  Saskatche- 
wan for  the  carbonizing  and  briquetting  plant  is  de- 
termined by  the  following: 

1.  Suitable  supply  of  cheap  coal  near  plant. 

2.  Transportation  facilities /by  which  the  briquetted 
material  may  be  delivered  to  the  most  profitable  mar- 
kets at  a  minimum  cost  due  to  freight  charges. 

3.  A  consideration  of  markets  for  by-products,  such 
as  gas,  resulting  from  carbonization  of  the  lignite. 

Supply  of  Coal. — The  only  developed  mines  which 
could  deliver  adequate  su])plies  of  coal  are  the  West- 
ern Dominion  Collieries,  Manitoba  and  Saskatchewan 
Coal  Company,  liienfait  Mine.  Shand  Mine,  Estevan 
Coal  and  P.rick  Company.  AH  these  mines  are  in  the 
vicinity  of  the  town  of  Estevan. 

Transportation  Facilities. —  luther  Estevan  or  Rien- 
fait  presents  exceptional  advantages  for  serving  the 
larger  markets  of  Saskatchewan  and  Manitoba. 

Markets  for  l!y-])roducts. — The  most  important  by- 
l)roduct  recovered  during  carbonization  is  gas.  I'Tom 
every  ton  of  lignite  carl)onized  there  is  a  surplus  of 
4,000  cubic  feet  of  gas,  with  a  heat  value  of  400  to  450 
IJ.T.U.  per  cubic  foot.  In  the  carbonization  of  60,000 
tons  of  coal  240,000,000  cubic  feet  of  gas  would  be  pro- 
duced as  a  by-product. 

This  gas  is  valuable  as  a  source  of  power  for  brick- 
burning,  domestic  heating  and  for  all  purposes  requir- 
in:j  neat  or  fuel.  The  candle-power  is  below  the  stan- 
dard for  lighting.  l)ut  it  could  be  used  to  generate  elec- 
tricity  for  lighting  purposes. 

In  l)rick  burning  gas  fuel  is  very  desirable,  as  it  per- 
mits an  even  and  uniform  burn  throughout  the  kiln, 
and  requires  less  labor  for  firing  and  attendance  than 
coal  firing. 

Market  for  Gas 

The  Estevan  electric  light  plant  is  too  small  for 
present  requirements,  and  the  city  would  be  pleased  to 
take  gas  to  increase  its  capacity.  This  i)lant  would  re- 
(|uire  gas  of  at  least  the  equivalent  of  4,000  tons  of  lig- 
nite at  $2.10  (])re-war  price).  There  is  no  city  gas 
|)lant  in  operation,  and  the  city  still  holds  the  franchise. 
There  is,  therefore,  a  potential  market  at  l-'stevan  for 
some  10,000,000  cubic  feet  per  annum  for  heating  and 
cooking  purposes,  provided  the  city  undertook  the  dis- 
tribution. 

After  meeting  the  above  requirements  there  would 
still  be  a  surplus  of  about  70,000,000  cubic  feet  per 
year.  There  is  no  demand  for  this  surplus  at  present, 
but  it  would  be  available  for  extension  of  the  Estevan 
power  plant  and  for  encouraging  the  develiv|)nient  of 
manufacturing  enterprises. 

Estimated  Cost  of  Carbonizing  and  Briquetting 

According  to  estimates  prepared  by  R.  A.  Ross, 
chairman  of  the  Lignite  Committee,  Honorary  Advis- 
ory Council   for  Scientific   Research,  the  cost  for  car- 
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boniziiii;-  and  Ijriquettiny,  at  a  plant  i)r(KUu-inL;  30,000 
tons  per  annum,  would  lie  as  follows: 

Total  cost  of  plant,  etc   $366,334 

Fixed  charges — Interest,  6  per  cent ;  deprecia- 
tion, 10  per  cent. ;  repairs,  4  per  cent 73,307 

Fixed  charges  per  ton  of  output 2.4.3 

Total  o]>erating  expenses   4.5.^ 


'J'otal  cost  of  carljon  l)ric|uettes,  per  ton         $7.00 

This  estimate  is  based  on  a  cost  of  $1  i)er  ton  for 
coal,  but  if  a  market  for  gas  be  not  considered,  and, 
assuming  that  the  plant  were  constructed  at  ISienfait, 
the  requisite  amount  of  coal  is  estimated  to  cost 
$1.12'/  per  ton.  As  two  tons  of  coal  are  required  in 
the  production  of  one  ton  of  briquettes,  this  would  in- 
crease the  cost  of  briquettes  25c  per  ton  over  ]Mr.  Ross" 
estimate,  or  a  total  cost  for  producing  one  ton  of  car- 
bonized briquettes  of  $7.25. 

The  following  table  shows  the  estimated  cost  of 
carbon  briquettes  compared  with  the  price  of  United 
States  anthracite  coal  in  certain  cities  in  Manitoba  and 
.Saskatchewan  : 

Comparative  Cost  of  United  States  Anthracite  Coal  and  Car- 
bon Briquettes  in  Manitoba  and  Saskatchewan 


City 


Price  of  U.S. 

anthracite 

per  ton 

f.o.b. 


Carbon  briquette 
Esti- 


VVinnipeg    .$  9. .50  to  $10.00 

Portage  la  Prairie  .  10.00  "    10. .50 

Carberry    10.6.5 

Brandon     10. (iO 

Virden     .• 10.80 

Moosomin    11.00 

Wolseley    11.50 

|i.egina     11.60 

Moose    Jaw     1 1.45 


11.15 
10.85 
12.15 
12.3.5 
11.75 
12.25 
13.:!5 


Freight 
and 

Switch- 
ing: 

.$1.90 

,1.80 

1.60 

1 .50 

1.60 

1.80 

1.80 

1.60 

1 .50 


mated 
price, 
f.o.b. 
cars 

.$10.15 

10.05 

9.85 
9.75 
9.85 
10.03 
10.05 
9.85 
9.75 


Difference 
in  favor 
of  carbon 
briquettes 


.   0  to 

.80  '■ 

.85  •• 

.95  •• 

.95  •• 

1.45  •• 

1.75  " 

1.70  '■ 


.45 
l.:i0 
1.10 

2:m 

2.20 
1.70 
2.40 
2.50 


*  Including  prolit  of  $1   per  ton. 

Analyses  show  that  the  heating  values  of  carlion- 
ized  lignite  briquettes  and  aiithracite  coal  are  practi- 
cally equal,  and,  in  practice,  the  briquettes  and  anthra- 
cite will  stand  comparison  very  closely  on  the  basis  of 
cost.  The  briquettes  should,  however,  be  made  from 
lignite  low  in  ash,  that  the  calorific  value  may  be  ke[)t 
as  high  as  possible. 

.\'«  difficulty  should  Ijc  ex])crie!iced  in  getting  coal 
dealers  to  handle  carlxm  britpiettes,  ])rovided  there  is 
►a  fair  margin  of  ])rofit. 


The  general  report  of  the  Minister  of  Public  Works 
'and  Labor  of  the  I'rovince  of  Quebc.c  for  the  year  end- 
ing June  30,  1917,  has  just  been  issued.  It  contains  the 
special  reports  of  the  heads  of  the  various  branches  re- 
sjjccting  the  construction  and  maintenance  of  govern- 
ment buildings,  railways,  the  inspection  of  industrial 
establishments  and  public  buildings,  the  carrying  out 
of  the  Trades  Dis])utes  Act,  the  building  of  iron 
bridges,  the  working  of  the  provincial  employment 
bureaux,  hotel  inspection,  the  accounts  of  the  depart- 
ment, etc. 


The  Department  of  the  Interior,  Ottawa,  has  issued 
a  report  on  irrigation  surveys  and  inspections  for  the 
year  ending  March  31.  1917,  comprising  reports  by  E. 
F.  Drake,  superintendent  of  irrigation,  and  F.  11.  Pet- 
ers, commissioner  of  irrigation  and  chief  engineer. 


Building  Permits  Show  Increase 

BUILDING  work,  as  indicated  by  the  value  of 
building  permits  issued  in  35  cities,  showed  an 
increase  during  January  as  compared  with  the 
previous  month,  the  total  value  of  permits  ris- 
ing from  $874,559  in  December  to  $1,562,637  in  Janu- 
ary, an  increase  of  $688,078,  or  78.7  per  cent.  As  com- 
pared with  the  corresponding  month  of  1917,  there  was 
an  increase  of  11.5  per  cent.,  the  value  for  January, 
1917,  being  $1,401,932.  In  this  comparison,  large  in- 
creases were  shown  in  Alberta,  British  Columbia  and 
Nova  Scotia.  A  small  gain  was  also  reported  in 
Ontario. 

Estimated    Cost  of    Building   Worlt   as    Indicated   by    Building    Permits 
Issued  in  Thirty-Five  Cities 

January,  1918,  compared  witli 
January,  January,   1917 

1917  Increase  O    necrease(t) 

$22,855         «  $48,425         *        211.88 

2(),or>ri         *     4^,415         '  U7..V!) 

2,.S(K)         •       (i.dlU         *        214,(>l 


Nova  Scotia 
Halifax^  .  .  . 
Sydney     . . . 


January, 
1918 
I71J280 
62.470 

■  .s.sio 


New    Brunswick 

.Monctoil    ...     . 


Quebec    

.Maisonneuve 
.Montreal    .  .  . 
(juebec    ...    . 
Sherbrooke   . . 
Three  Rivers 
Westmount  .  . 


Ontario 

llrantford  ...  . 
Fort   William    . 

(iuelph     

Hamilton  ...  . 
Kingston  ...  . 
Kitchener  ...    . 

London    

Ottawa    

Peterborough  . 
Port  .\rthur  .  . 
Stratford  ...  . 
.St.  Catharines 
St.     Tliomas 

Toronto 

Windsor    ...     . 


Manitoba 

llrandon    . 
Winnipeg 


167,482 

iiiuid 
:»,r)72 

i9.:!(M) 

l..")0(i 

611.120 

.5.24.5 
NI,()(H] 

r.ll,(KK) 
.5.19,5 
.'!,6(Mt 

17,1.5(1 

8,87.5 

:{,;i0fi 

16,89.5 
2,94.5 

.■!,o:k 

4lK)',9t).5 
4,915 

41,100 


Saskatchewan 

.Moose    Jaw     ... 

Regina 

Saskatoon      ... 

Alberta    

Calgary 

I'2dinonton    

British    Columbia    .  . 

.\ew   Westminster 
\'ancouver     ... 
\"ictoria     

Total— 35     cities 


41.100 

5.800 

71X1 
.    .5,100 

607,700 

.5I1.5,:!(HI 
2,4i)(l 

158,156 

1,6511 

58,125 

lIKi.SSd 


3,500 

:i.5iiii 

613,448 

VM.IHX) 
249,.S95 
117,9:!.S 

9,0(10 
112,0(J(> 

4,015 

690,414 

■_'.(«  "1 

.51  > 

1,(KKI 

51 ,825 

4„-i40 

275 

14,4:S5 

54,(S0 

11,025 

21,27(i 

1,7.S0 

4,428 

.5,20(1 

:!94,8Sn 

22,050 

79,176 
10,725 
08,4.50 

54.676 

51,0(H) 
2,2(K» 
1,375 

3.800 

.■|.:i(K> 

500 
34,166 

l.WKI 

29,M5 

.•5,820 


t 


3.600 

t       .■!,5("l 

t  445,966 
t  120,0(HI 

t  ]:«,7N5 
t    87,;i(H; 

t  9,()(K1 
■f  92,700 
t       .'{.HS 

*  20.706 

:i.245 

'      79,95(1 

t        1,00(1 

1        1,825 

8.55 

*  .■?,.^25 

*  2,715 
t  45.775 
T       8,825 

t     4,asi 

*  1,165 
t  l,;t,9.8 
f       5,200 

*  15,085 
t     17,735 

t  38,076 
t  10,725 
t     27,3,50 

t  48,776 

■f  51,(J0(I 

t  1,500 

*  3,725 

«  603,900 

*  502,(KKI 

l,9()(l 

*  123,990 

350 

*  24,0.S(I 

*  99,.5(K) 


72.70 


.5.3.54 

74.08 


t 


,82.77 
07.49 

•  3.61 

162.25 
•159.900.0(» 


t 


3.52 
10.70 
1,200.09 
18.81 
.'<;i.76 
71.01 
20..59 
6.5.45 
31.40 


3..82 
78.30 


t         48.09 

t        '  39.9('l 


89.37 


t  08.18 

270.91 

*  13.260.63 

*  15,212.12 

380.(10 

*  382.62 

*  20.92 
82.91 

*  2,fl<X3.2S 


1.562,637         1.401,932         *  160,706 


11.48 


The  Council  of  the  Canadian  Society  of  Civil  luigi- 
neers  has  appointed  the  following  as  members  of  the 
Council:  Mr.  J.  G.  Sullivan,  chief  engineer  Western 
lines,  C.P.R.,  Winnipeg;  Mr.  11.  W.  McLeod,  assistant 
engineer,  C.P.R.,  Winnipeg;  Mr.  F.  11.  Peters,  commis- 
sioner of  irrigation  and  chief  engineer.  Department  of 
Interior,  Calgary;  and  Mr.  L.  I!.  I-:iliott,  district  engi- 
neer. Dominion  Public  Works  Department,  Edmonton. 


In  order  to  better  serve  the  Ontario  trade,  the  Can- 
ada Car  and  Foundry  Company,  Ltd.,  have  opened  an 
office  at  No.  301  Royal  I'.ank  of  Canada  P>uilding-,  To- 
ronto, under  the  direction  of  Mr.  G.  F.  Richmond,  Jr. 


The  work  of  the  Topographical  Surveys  Branch  of 
the  Department  of  the  Interior  amounts  to  something 
in  the  neighborhood  of  200,000  miles  a  year. 
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Unsafe  ScaflFold  Planks  Court  Accident 

MANY  serious  and  many  fatal  accidents  are 
caused  by  falls  due  to  scaffolds  l)reaking. 
Ihe  construction  of  scaffolds  of  either  unsafe 
or  improper  material  is  only  courting  acci- 
dent, and  care  should  be  taken  to  sec  that  the  work  of 
constructing  scaffolds  is  carefully  and  thoroughly  car-, 
ried  out  and  nothing  but  selected,  first-class  materials 
are  used  in  ])uilding  them,  so  that  they  will  safely  stand 
the  load  which  they  are  intended  to  bear.  The  bulletin 
of  the  Pennsylvania  Department  of  Labor  and  indus- 
try quotes  the  following  case  of  improper  scaffold  con- 
struction which  resulted  in  a  fatal  accident : 

Recently  an  employee  of  an  electric  manufacturing 
company  was  making  some  repairs  to  a  fan  support 
under  a  ceiling.  He  was  using  the  traveling  crane  as 
a  base  for  his  scaffolding,  and  he  had  placed  several 
planks  across  between  girders,  which  were  about  six 
feet  apart. 

The  planks  he  selected  were  6  in.  by  2  in.,  and,  care- 
lessly or  thoughtlessly,  he  used  one  with  a  knot  which 
extended  half  across  the  plank.  When  he  stepped  on 
the  plank  it  broke  under  his  weight,  and  he  fell  to  the 
floor,  sustaining  injuries  from  which  he  died. 

Although  the  employee  was  an  experienced  rigger 


wh(j  had  been  doing  this  class  of  work  for  years,  and 
was,  moreover,  in  charge  of  the  work  at  the  time  of  the 
accident,  he  failed  to  .select  first-class  material,  even 
though  there  was  a  large  supply  of  lumber  nearby  to 
choose  from. 


Program  for  Toronto  A.  I.  E,  E. 

The  Toront(j  section  o  fthe  American  Institute  (jf 
I'-lectrical  Engineers  has  arranged  the  following  pro- 
gram for  the  month  of  March : 

Friday,  March  1 :  A  paper  by  Mr.  R.  V.  Jackson,  of 
the  research  division,  Westinghouse  Electric  and  Man- 
ufacturing Company,  Pittsburg,  on  the  subject,  "Com- 
mercial and  Industrial  Research." 

Friday,  March  8,  is  the  date  of  the  institute  meeting 
at  Cleveland,  in  which  the  Toronto  section  is  partici- 
pating as  a  host.  An  interesting  program  of  papers  re- 
lating to  underground  distribution  and  the  use  of  elec- 
tric drive  in  steel  mills  has  been  arranged;  also  a  joint 
meeting  with  the  Association  of  Iron  and  Steel  Electri- 
cal lingineers  and  an  informal  dinner. 

On  Friday,  March  15.  Mr.  J.  J.  I""rank  will  come  up 
from  the  General  Electric  Company,  Pittslicld,  Mass., 
to  give  a  paper  on  "Recent  Developments  in  Trans- 
former Practice." 


The  German  Standard  of  Warfare 

THIS  remarkable  illustration  is  the  reproduction  of  an  actual  photograph  taken  "Some- 
where in  France"  by  an  aviator,  who  has  since  been  killed  in  action.  The  Germans  had 
surrendered  and  were  advancing  under  the  white  flag,  when  suddenly  the  front  line  threw 
themselves  on  the  ground  (note  the  white  flag)  and  the  entire  company  opened  fire  on  the 
British  The  original  photo  was  very  small  in  size  and  the  enlargement  has  resulted  m  some 
blurring  of  the  features,  but  nevertheless,  a  close  study,  with  a  magnifying  glass,  if  one  is  avail- 
able reveals  the  brutal  gloating  with  which  the  Huns  are  contemplating  the  success  of  their 
treachery.  The  photographer  was  just  on  the  point  of  "snapping"  the  surrender,  which  accounts 
for  his  securing  a  picture  that,  under  other  conditions,  would  have  been  impossible.  It  is  a 
vivid  portrayal  of  the  type  of  enemy  our  boys  are  up  against  and  the  unflinching  courage  with 
which  they  are  facing  death. 
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A  Travelling  Anti-Waste  Exhibit 

In  a  large  manufacturing  plant  wliere  thousands  arc  em- 
ployed it  is  surprising  to  learn  of  the  food  products  and  man- 
ufacturing material  wasted  each  day.  To  give  the  employees 
of  the  Westinghouse  Electric  and  Manufacturing  Company 
some  idea  of  the  waste  the  management  devised  the  novel 
scheme  of  fitting  up  a  storage  battery  truck  as  a  travelling 
exhibit,  upon  it  a  collection  of  foods  wasted,  including  bread, 
butter,  meat,  cakes,  crackers,  pickles,  cheese,  fruits,  etc.,  as 
well  as  a  quantity  of  manufacturing  materials,  such  as  copper, 
zinc,  lead,  mica,  rubber,  felt,  gum,  and  similar  materials,  much 
of  which  could  be  used  to  advantage.  It  is  estimated  that  the 
foodstuffs  wasted  per  day  amounts  to  between  $35  and  $50, 
the  cost  of  which,  of  course,  comes  out  of  the  employees' 
pockets,  the  waste  of  material  amounting  to  hundreds  of  dol- 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Striking  exhibits  of  waste  products. 

lars  per  day.  which  would  be  a  loss  to  the  company  if  it  were 
not  that  a  force  of  men  are  continually  assorting  the  seem- 
ingly scrap  material  and  turning  it  back  for  use  or  so  that  the 
highest  price  may  be  obtained  for  scrap  produce,  all  due 
largely  to  the  thoughtlessness  and  carelessness  of  the  em- 
ployees. Above  the  material  was  constructed  a  sign  reading, 
in  large  letters,  "Wasted,"  and  underneath  the  words,  "Food 
brought  from  your  homes,"  and  on  the  other  side.  "Materials 
belonging  to  .the  company."  This  truck  was  driven  up  and 
down  the  shop  aisles  so  that  the  employees  could  look  upon 
it  and  form  in  their  minds  some  idea  of  the  waste.  Such  an 
object  lesson  is  valualile  at  this  time,  when  everyone  should 
take  all  precautions  necessary  to  effect  as  little  waste  as  pos- 
sible. 


Personals 

Colonel  J.  S.  Dennis,  chief  commissioner  of  the  coloniza- 
tion and  development  department  of  the  C.P.R.,  and  imme- 
diate past  president  of  the  Canadian  Society  of  Civil  Engi- 
neers, has  been   elected  president  of  the  Canadian   Forestry 

Association. 


Obituary 

Cadet  William  Clarence  Tanner  of  the  firm  of  Tanner  & 
Tanner,  architects,  Guelph.  Ont,  passed  away  recently  at 
Camp  Borden,  as  a  result  of  an  attack  of  scarlet  fever.  The 
deceased  joined  the  Royal  Flying  Corps  last  December  and 
a  short  time  ago  went  into  active  training  at  Camp  Borden, 
where  he  contracted  the  fever.  He  was  born  in  Guelph  26 
years  ago.  and  took  up  architectural  work  in  his  father's  office 
in  that  city. 


Hamilton  items  passed  on  the  estimates  of  the  Ontario 
Legislature  include  $92,027  for  additions  and  improvements 
to  the  hospital  for  the  insane.  Of  this  amount  $40,000  is  appro- 
priated for  a  new  building  and  $10,000  for  a  boiler-house. 

Plans  for  the  expropriation  of  the  land  required  for  the 
new  departmental  office  building  for  the  government  at  Ot- 
tawa have  been  filed.  This  structure,  which  will  contain  700 
rooms,  will  be  in  the  form  of  a  square,  200  x  100  ft.,  with  a 
courtyard  in  the  centre. 

Rumors  are  current  to  the  effect  that  work  on  the  new 
store  building  which  the  T.  Eaton  Com-pany  propose  to  erect 
at  the  corner  of  College  and  Yonge  Streets  may  commence 
this  spring.  A  permit  for  one  portion  of  the  structure,  to  cost 
$3,000,000.  was  taken  out  last  year,  but  no  further  action  was 
taken. 

The  Canadian  Steel  Corporation  has  received  the  ap- 
proval of  Dr.  J.  W.  S.  McCullough,  chief  provincial  medical 
health  officer,  and  has  decided  to  go  ahead  this  spring  with 
the  construction  of  a  waterworks  plant  at  Ojibway.  the  site 
of  their  big  steel  plant  and  industrial  town.  The  plant  will 
have  a  daily  pumping  capacity  of  7,000,000  gallons. 

It  has  been  decided  to  rush  work  on  the  portions  of  the 
new  parliament  building  at  Ottawa  which  contain  offices. 
This  is  with  a  view  to  meeting  the  pressing  and  growing  need 
for  office  buildings  for  the  government  departments.  The 
two  wings  which  will  be  rushed  to  completion  will  contain  82 
large  offices.  It  is  expected  to  have  these  ready  for  occupa- 
tion by  November. 

The  Militia  Department  has  made  application  to  the  City 
Architect's  Department  for  a  permit  to  increase  the  height  of 
the  National  Cash  Register  factory  on  Christie  Street,  To- 
ronto, which  they  recently  acquired  for  the  purpose  of  using 
as  a  hospital.  Part  of  the  building  is  now  one  storey  and 
part  two  storeys,  and  it  is  proposed  to  raise  it  to  four  storeys, 
at  an  expenditure  of  about  $140,000. 

One  of  the  important  subjects  to  come  up  for  discussion 
at  the  present  session  of  the  British  Columbia  Legislature,  at 
Victoria,  is  the  encouragement-  of  the  iron  and  steel  indus- 
tries within  the  province.  It  is  annoijiiced  that  the  govern- 
ment is  securing  the  services  of  an  expert  to  advise  on  the 
electro-thermic  treatment  of  iron  ores,  together  with  other 
measures  which  will  serve  to  encourage  the  development  of 
the  iron  ore  deposits  so  extensive  in  British  Columbia. 

At  a  recent  meeting,  members  of  the  operating  and  de- 
signing departments  of  the  Dominion  Iron  and  Steel  Com- 
pany, at  Sydney,  N.S.,  decided  to  organize  an  engineering 
society  within  the  company's  staff,  for  the  purpose  of  encour- 
aging the  exchange  of  information  on  technical  and  practical 
matters  and  to  promote  unity  between  those  of  the  steel 
work's  staff  who  would  be  included  in  its  membership.  The 
organization  will  also  be  partly  of  a  social  character. 

Building  permits  issued  in  Halifax.  N.S.,  during  the 
month  of  January  were  mainly  for  repairs  to  buildings  dam- 
aged by  the  explosion,  and  the  total  value  of  the  work  under- 
taken was  $62,476,  as  against  $20,880  for  the  same  month  of 
1910.  One  of  the  largest  contracts  is  that  in  connection  with 
St.  Patrick's  Church,  now  being  carried  out  by  S.  M.  Brook- 
field.  Ltd.  The  roof  was  shifted  by  the  shock  of  the  explo- 
sion having  apparently  been  lifted  up  and  fallen  back  out  of 
place.  The  readjustment  demands  the  removal  of  the  whole 
roof  and  then  its  replacement  in  the  exact  original  position. 


Contracts   Department 

Newt    of    Special    Interest    to    Contractors,    Engineers,    Mannfacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Elma  Township,  Ont. 

Township  Council  contemplate  the  con- 
struction of  a  14  in.  tile  drain  costing  $:!,- 
000.     Engineer,  John  Rogers,  Mitchell. 

Tenders  are  being  received  by  the  en- 
gineer. John  Roger,  Mitchell,  until  March 
9  for  drainage  work,  including  three  cul-  ■ 
verts    costing   $7,000,    for   the    Township 
Council.     Clerk,   Geo.   Lochead,  Atwood. 

Fredericton,  N.B. 

City  Council  contemplate  the  construc- 
tion of  a  pavement  on  Main  Street  from 
Adelaide  to  Cedar,  at  a  cost  of  $34,000. 
Engineer,    Geo.    McKnight. 

City  Council  contemplate  the  installa- 
tion of  waterworks  pumps.  Engineer, 
Geo.   McKnight. 

HuU,  Que. 

City  Council  contemplate  the  construc- 
tion of  sewers,  sidewalks,  etc.,  costing 
$8,000.     Engineer,  J.  A.  Laforest. 

Longeuil,  Que. 

Town  Council  contemplate  the*  con- 
struction of  roads  from  St.  Lambert  to 
Levis.     Clerk,  J.  R.  Bournet. 

St.  Johns,  Que. 

Town  Council  contemplates  the  con- 
struction of  $:<.5,000  sewer  system  and 
catch  basin.  Tenders  will  be  called  in 
the   spring.     Clerk,   J.   A.   Raymond.      _ 

Ste.  Tite,  Que. 

Town  Council  will  call  tenders  about 
May  1  for  laying  gravel  about  three  miles 
within  the  city.  Clerk,  J.  J.  Cloutier,  N. 
P. 

Toronto,  Ont. 

The  Board  of  Control  contemplate  the 
purchase  of  water  meters  costing  $50,000. 
\Vorks  Commissioner,  R.  C.  Harris. 

Verdun,  Que. 

Tenders  will  be  called  later  for  repairs 
and  reinforcements  to  waterworks  and 
electric  plants  at  a  cost  of  $50,000  for  the 
Town  Council.    Clerk,  Geo.  A.  Ward. 

CONTRACTS  AWARDED 
Three  Rivers,   Que. 

Nobert  Dujjre  &  Arsenault.  Hochela- 
ga  Bank  Bldg..  have  the  contract  for  res- 
ervoir and  Oliver  &  Co.,  396  St.  James 
Street,  Montreal,  the  contract  for  five- 
ton  travelling  crane  for  pumping  station 
in  connection  with  the  construction  of  a 
pumping  station  and  reservoir  costing 
$18,000,  for  the  City  Council. 


to  their  electric  railway  at  a  cost  of 
$28,000.  Engineer,  J.  H.  McNeil,  25 
Plaisante  Street. 

The  Three  Rivers  Traction  Company, 
St.  Maurice  Street,  will  erect  a  $3,000  lyi 
storey  frame  railway  station  at  the  cor- 
ner of  Gervais  and  St.  Philippe.  Archi- 
tect, J.  H.  McNeil,  25  Plaisante  Street. 

Verdun,  Que. 

Town  Council  contemplate  erection  of 
protection  to  dyke  works  at  a  cost  of 
$100,000.     Engineer,  A.  S.  Clarson. 

CONTRACTS  AWARDED 

Port  Arthur,  Ont. 

D,  J.  Cantwell,  Park  Street,  has  the 
painting  and  decorating  contracts  in  con- 
nection with  repairs'  costing  $15,000,  to 
station  for  the  Canadian  Northern  Rail- 
way, head  office,  Toronto. 


Railroads,  Bridges  and  Wharves 

Eramora  Township,  Ont. 

Township  Council  contemplate  the 
erection  of  a  few  cement  bridges  this 
summer.     Clerk.  J.  J.  Aldons,  Rockwood. 

Three  Rivers,  Que. 

The  Three  Rivers  Traction  Company, 
St.  Maurice  Street,  contemplate  extension 


Public  Buildings,  Ciiurches 
and  Scliools 

Bow  Island,  Alta. 

Bow  Lsland  School  District  contemp- 
late the  erection  of  a  $16,000  school  this 
spring.  Secretary,  W.  A.  Bateman,  Bow 
Island. 

Cap  de  la  Madeleine,  Que. 

The  erection  of  a  $135,000  stone  and 
concrete  church  is  contemp'ate.  Rec- 
tor, Rev.  Father  Valiquet. 

The  School  Board  have  secured  a  site 
on  which  they  will  erect  a  $40,000  brick 
school.     Chairman,  Mederic  Boisvert. 

Dartmouth,  N.S. 

Town  Council  contemplate  erection  of 
town  hall  and  jail.     Clerk,  A.  Elliot. 

The  School  Board  have  decided  to  call 
for  competitive  plans  for  four-roomed 
frame  school  to  be  erected  on  Wyse 
Road.  Secretary-treasurer,  Alfred  Elliott, 
Town  Hall. 

Farnham,  Que. 

Tenders  received  by  the  secretary,  R, 
C.  Desrochers,  Ottawa,  until  4  p.m., 
March  14,  for  alterations  and  addition 
to  public  building  for  the  Department 
of  Public  Works,  Dominion  Govern- 
ment. 

Foremost,  Alta. 

Plans  are  under  consideration  for  the 
erection  of  a  consolidated  school  for  the 
Foreomost  Consolidated  School  District. 
Chairman  of  Board,  B.  Carrington. 

Grand  Prairie,  Alta. 

The  Department  of  Public  Works,  Do- 
minion Government,  have  secured  a  site 
on  which  they  will  erect  a  $5,000  Land 
Titles  office  building.  Secretary,  R.  C. 
Desrochers,  Ottawa. 

Hamilton,  Ont. 

Plans  are  being  prepared  for  a  $25,- 
000  hall  to  be  erected  by  the  Knights 
of  Pythias.  Architect,  F.  W.  Warren, 
Bank  of  Hamilton  Bldg. 

F.  W.  Warren.  Bank  of  Hamilton 
Bldg.,  is  preparing  plans  and  tenders  will 


be  called  about  March  7  for  alterations 
■costing  $10,000.  to  church  for  the  Jewish 
Synagogue,  141   Hughson  St.  S. 

Highland  Creek,  Ont 

James,  Louden  &  Hertzberg,  Excelsior 
Life  Bldg.,  Toronto,  are  preparing  plans 
for  $11,000  brick  school  for  School  Sec- 
tion No.  7,  Scarboro  Township.  Secre- 
tary, John  Brooks,  .Agincourt. 

Kingston,  Ont. 

The  estimates  of  the  Hospital  for  the 
Insane,  Department  of  Public  Works, 
Provincial  Government,  Toronto,  include 
$3,500  for  reconstruction  of  bathrooms 
and  closets,  $3,000  for  reconstruction  of 
electric  light  system,  $10,000  for  remodel- 
ling and  addition  to  present  building  and 
$1,500  for  fire  alarm  and  fire  protection 
system. 

Mannville,  Alta. 

The  erection  of  a  hospital  is  contemp- 
lated.    .\ddress.  Reeve,  D.  B.   MacLean. 

Namao,  Alta. 

Work  will  start  shortly  on  the  erec- 
tion of  a  $7,200  one-storey  brick  veneer 
school  for  the  Sturgeon  School  District 
No.  34.  Architect,  E.  W.  Morehouse,  304 
Williamson  Block,  Edmonton. 

Ottawa,  Ont. 

The  Orange  Order  contemplate  the 
erection  of  a  hall. 

Perth,  Ont. 

The  Separate  School  Board  contemp- 
late the  erection  of  a  school  at  the  cor- 
ner of  Gore  and  Craig  Streets. 

Petrolea,  Ont. 

Tenders  are  being  received  by  the  sec- 
retary. Wm.  Pratt,  until  March  14,  for 
the  erection  of  a  $10,000  arldition  to  hos- 
pital for  the  Charlotte  Eleanor  Englehart 
Hospital.  Architect,  John  W.  Moore,  45 
Richmond  Stpeet,  London. 

Quebec,  Que. 

The  Parish  of  St.  Louis  de  France  con- 
template the  erection  of  a  church.  Cur- 
ate, Rev.  Pere  Dagueneau. 

Regina,  Sask. 

The  E.xhibition  Board,  City  Council, 
contemplate  the  erection  of  fair  build- 
ings costing  $140,000.  Manager,  D.  T. 
Elderkin,  McCallum  Hill  Bldg. 

St.  Damase,  Que. 

Tenders  will  be  received  by  the  archi- 
tect, P.  Lcvesquc,.  115  St.  John  Street, 
Quebec,  until  March  1,  for  the  erection 
of  a  stone  and  steel  church  for  the  Par- 
ish Congregation. 

Sherbrooke,  Que. 

City  Council  contemplate  the  erection 
of  a  $3.50,000  technical  school.  Secre- 
tary-treasurer, E.  C.  Gatien. 

City  Council  contemplate  the  enlarg- 
ing of  the  market  and  erection  of  a  new 
building  at  a  cost  of  $6,000.     Cleric,  E.  C 
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next  week  any  extended  reference  to  the  Ontario  Good 
Road.s  Association  Convention.  This  latter  report  will 
be  published  in  our  issue  of  March  13. 

The  good  roads  movement  in  Ontario  is  worthy 
of  all  support  not  only  on  account  of  what,  theoretic- 
ally, it  can  do  for  the  betterment  of  rural  conditions, 
but  also  for  what,  in  actual  fact,  it  has  already  done. 
That  so  much  has  been  accomplished  is  due  to  the 
splendid  organization  of  our  Government  Highways 
Department,  the  efficiency  of  its  officers  and  the  hearty 
co-operation  of  other  provincial  and  municipal  organ- 
izations, chief  among  which,  of  course,  is  the  Ontario 
Good  Roads  Association.  This  latter  association,  too, 
has  been  particularly  happy  in  the  choice  of  officers, 
and  is  fortunate  indeed  in  having  as  a  permanent 
officer  such  an  all-round  man  as  George  S.  Henry,  who, 
as  a  university  graduate,  a  practical  farmer  and  an  ex- 
perienced parliamentarian  all  rolled  into  one,  is  an  out- 
standing figure  in  the  discussion  of  such  matters  as 
"good  roads"  where  a  wide  vision  and  an  appreciation 
of  the  viewpoint  of  all  classes  is  so  essential. 

Whatever  may  be  said  of  "business  as  usual"  in  gen- 
eral, during  the  war,  there  are  few,  we  believe,  who 
are  not  in  favor  of  a  fairly  liberal  policy  in  the  way 
of  road  building  and  maintenance.  Good  roads  have 
a  direct  bearing  on  food  production  and  on  food  cost. 
In  case  of  further  trouble  with  our  main  transportation 
arteries  they  may  have  just  as  direct  a  bearing  on  the 
manufacture  and  supply  of  war  material.  Our  govern- 
ment is  thus  well  advised  in  setting  aside  as  much 
money  as  is  reasonably  available  for  this  work  and 
may  be  assured  that  such  action  meets  the  popular 
approval.  In  addition  to  what  it  is  possible  to  do 
at  the  moment  it  is  to  be  hoped,  also,  that  plans  are 
being  laid  for  eiifective  and  immediate,  and  much  more 
extensive,  operations  when  the  war  is  over. 

In  connection  with  this  year's  Conference  of  the 
Highways  Department,  which  is  designed  primarily 
and  specially  for  the  benefit  of  the  various  county 
road  superintendents  of  the  province,  now  thirty-seven 
in  number,  it  is  noted  that  the  program  includes  a 
number  of  papers  by  the  superintendents  themselves. 
At  former  conferences  this  work  has  been  chiefly  dele- 
gated to  members  of  the  Highways  Department,  and 
we  cannot  but  feel  it  is  a  move  in  the  right  direction 
that  the  proceedings  should  be  given  this  leaven  of 
practical  experience  which  the  men  on  the  firing  line 
are  best  capable  of  bringing  in.  This  year's  jjrogram  is 
well  balanced  and  will  undoubtedly  result  in  greatly 
furthering  the  interests  of  the  good  roads  movement 
throughout  the  province. 


Ontario  Good   Roads  Week 

THE  week  of  February  25-29  might  well  be  called 
"Good  Roads  Week"  in  Ontario,  as  during  the 
first  four  days  there  was  held  a  most  successful 
conference  of  road  superintendents  at  the  High- 
ways Department  of  the  local  Government,  now 
an  annual  event,  and  somewhat  unfortunately  over- 
lapping in  part  the  Ontario  Good  Roads  Association, 
which  held  its  annual  convention  in  the  York  County 
Buildings  on  February  27,  28,  29.  A  full  report  of  the 
Highways  Conference  is  given  in  the  present  issue, 
but  lack  of  space  makes  it  necessary  to  hold  over  till 


"Dark  Often  Found  Me  in  My  Garden 
at  Work  Last  Summer" 

A  BILL  has  been  introduced  in  the  Ontario  Leg- 
islature by   Major   Hartt,   requiring  that   our 
clocks  be  set  ahead  one  hour  between  the  dates 
of  April  1  and  November  1.     Major  Hartt  has 
had  the  advantage  of  experience  in  daylight  saving  in 
France,  and   evidently  is  convinced  of  its  value.     If 
successful  in  France  why  not  in  Ontario? 

In  a  recent  issue  of  the  Contract  Record  we  took 
occasion  to  direct  the  attention  of  our  readers  to  this 
matter  and  its  bearing  on  food  production.  If  back- 
lot  and  vacant-lot  gardening  is  worth  encouraging  at 
all,  if  the  amount  of  food  that  can  be  produced  in  this 
way  is  really  a  factor  in  relieving  the  food  shortage, 
and  we  believe  it  is,  then  surely  an  extra  hour  every 


176 


THE    CONTRACT    RECORD 


March  6,  1918 


evening  for  the  gardeners  is  an  important  and  well- 
deserved  concession.  Many  garden  enthusiasts  are 
men  who  work  long  hours  and  get,  at  most,  perhaps 
an  hour  to  an-  hour  and  a-half  each  evening.  Thus 
the  extra  hour  would  practically  double  the  time,  and 
incidentally  the  production,  of  these  workers.  Not 
only  would  it  have  its  influence  in  this  way,  but  the 
extra  long  evenings  would  have  a  decided  tendency  to 
induce  those  who  have  been  indififerent  in  the  pa.st, 
those  who  have  felt  they  had  not  the  time  at  their  dis- 
posal, to  become  producers. 

It  will  thus  be  .seen,  too,  that  the  extra  hour  in  the 
evening  will  benefit  that  class  of  our  citizenship  which 
is  most  in  need  of  assistance — the  man  with  the  long- 
hour  day;  that  is,  generally  speaking,  the  man  with 
the  lowest  pay.  Such  a  move  will  be  "mass"  rather 
than  "class"  legislation,  and,  as  such,  should  easily 
appeal  to  our  law  makers.  It  will  benefit  most  the 
man  who  works  by  clock,  not  the  man  who  can  "knock 
off"  in  the  middle  of  the  afternoon  if  he  feels,  so  dis- 
posed. 

It  has  been  hinted  that  the  Dominion  Government 
is  waiting  for  pressure  from  the  electors.  That  is  un- 
fortunate, though  entirely  natural.  Would  it  not  be 
a  good  idea  if  our  readers  would  sit  down  and  write  im- 
mediately to  Ottawa  some  such  letter  as  one  just  re- 
ceived by  us  from  a  "producer"  in  one  of  the  eastern 
provinces.  This  correspondent  commends  us  for  our 
previous  editorial,  tells  of  his  son  being  at  the  front 
and  how  he  is  trying  to  further  assist  the  government 
in  his  small  way  by  growing  his  own  vegetables,  etc., 
etc.     His  letter  concludes.: 

"I  am  running  my  business  with  the  assistance  of 
my  youngest  son  and  daughter.  I  have  a  small  place 
where  we  grow  all  our  vegetables,  potatoes  and  apples, 
and  can  keep  two  cows.  We  find  it  a  great  help  these 
times,  and  as  dark  often  found  me  in  my  garden  at 
work  last  summer,  I  am  glad  to  see  your  journal  goes 
in  for  'daylight-saving.' " 


Manitoba  Good  Roads  Convention 

ON  February  19th  in  Manitoba  Hall,  Winnipeg, 
the  Manitoba  Good  Roads  Association  held  a 
banquet  in  connection  with  their  annual  meet- 
ing. Great  enthusiasm  was  displayed  at  this 
meeting  in  the  causie  of  building  a  permanent  system 
of  leading  roads  throughout  the  province  and  the  at- 
tendance was  the  largest  in  the  history  of  the  organ- 
ization. The  election  of  officers  for  1918  resulted  in 
the  return  of  the  former  executive — President,  S.  R. 
Henderson;  vice-president,  R.  D.  Waugh ;  secretary- 
treasurer,  Geo.  F.  Bentley. 

Following  the  banquet,  Mr.  Henderson  submitted 
the  presidential  report,  in  which  he  stated  that  the  ex- 
penditure for  the  construction  of  roads  and  bridges  in 
Manitoba  during  the  past  year  amounted  to  $466,946.26. 
Manitoba  had  now  1,922  miles  of  road  under  the  Good 
Roads  Act,  and  in  addition,  during  the  year,  \,^79 
miles  of  road  had  been  systematically  maintained  by 
the  use  of  the  split-log  drag.  The  expenditure  on 
bridges  within  the  province  during  the  same  period  had 
totalled  $169,111.57.  Mr.  Henderson  also  informed 
the  members  that,  following  the  suggestion  of  Pre- 
mier Morris,  the  provincial  government  had  presented 
two  handsome  trophies — one  for  the  best  dirt  road  and 
one  for  the  best  gravel  road — to  be  competed  for  this 
year  for  the  first  time. 

Mr.  Waugh,  the  vice-president,  also  spoke,  tracing 
the  history  of  the  good  roads  movement  in  the  pro- 


vince, from  its  inception  in  February,  1909,  to  its  pre- 
sent wide  development.  He  .stated  that  75  per  cent,  of 
the  automobiles  in  Manitoba  were  now  owned  by  farm- 
ers, and  that  this  fact  has  given  a  great  stimulus  to 
road  improvement. 

Among  the  other  speakers  were,  Hon.  Geo.  Grier- 
son,. Minister  of  Public  Works,  Mayor  Davidson,  of 
Winnipeg,  Messrs.  T.  R.  Deacon  and  A.  C.  Emmett. 

The  association  carried  a  motion  that  the  provincial 
government  be  asked  to  engage  the  services  of  a  road 
expert  for  the  whole  year,  instead  of  for  only  two 
months,  as  at  present.  The  problem  of  keeping  roads 
open  for  traffic  during  the  winter  was  also  discussed. 
The  use  of  rollers  for  this  purpose  was  mentioned,  but 
some  of  the  members  declared  that  this  method  had 
not  proved  successful  in  Manitoba.  Another  plan  was 
the  employment  of  the  road  drag,  which  .some  of  those 
present  said  had  been  satisfactorily  tried  in  certain 
districts. 


To  Study  A.fter-the-War  Problems 

A  movement  has  l)een  started  in  Montreal  having 
for  its  object  a  Dominion-wide  organization  for  study- 
ing problems  which  will  develop  as  the  result  of  the 
war.  The  idea  is  to  form  in  the  central  city  of  each 
province  a  standing  committee  of  plans  and  propa- 
ganda, with  later  a  Dominion  council,  with  its  standing 
committee.  Sir  Robert  Borden  has  expressed  approval 
of  the  movement,  which  will  co-operate  with  the  gov- 
ernment in  any  measures  to  solve  the  problems,  sup- 
])ly  information  on  many  subjects,  and  co-ordinate 
the  efiforts  now  being  made,  and  which  may  be  at- 
tempted, in  order  that  the  energies  of  various  societies 
and  individuals  may  be  concentrated. 

Thousands  of  forms  have  been  sent  to  various  parts 
of  Canada  in  an  endeavor  to  get  the  organization  un- 
der way  as  quickly  as  possible.  The  jjroblems  named 
in  the  circulars  as  those  most  demanding  the  careful 
thought  of  all  are  in  connection  with  business  read- 
justments, the  prevention  of  unemployment,  the  re- 
turned soldier,  general  social  well-being,  industrial 
and  economic  questions,  capital  and  labor,  immigra- 
tion and  the  development  of  our  natural,  agricultural 
and  other  resources. 

Among  those  who  have  joined  the  organizing  com- 
mittee in  Montreal  are,  Messrs.  Francis  Hankin,  hon- 
orary secretary;  T.  McC.  Hutchinson,  of  Drummond, 
McCall  &  Co.;  C.  Gordon  Mitchell,  architect;  Captain 
.Skinner,  of  the  Canada  Cement  Company. 


The   "Uncertain"  Ways  of  Councils 

An  unusual  incident  occurred  at  the  last  meeting 
of  the  city  of  Verdun  Council.  Aid.  Allard  asked  for 
the  immediate  resignation  of  Mr.  A.  S.  Clarson,  the 
city  engineer,  on  the  curious  ground  that  there  is  prac- 
tically no  work  for  that  official — this,  too,  in  a  locality 
which  recently  obtained  powers  for  carrying  out  ex- 
tensive works.  The  opinion  of  .\ld.  .\llard  did  not 
meet  with  approval,  and  the  council,  with  a  view  to 
privately  discussing  the  question,  went  into  committee. 
Mr.  Clarson  then  gave  the  committee  his  views,  and 
on  the  committee  again  meeting  as  council,  the  mo- 
tion was  withdrawn. 


A  sub-committee  of  the  war  committee  of  the  Do- 
minion cabinet,  to  be  known  as  the  "Canada  Regis- 
tration Board,"  has  been  constituted  by  an  order-in- 
council  recently  passed. 
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Defining   the   Status  of  the  Engineer 

Ottawa  Branch  G.  S.  C.  E.  Endorses  Action  of  Calgary 
Branch  —  Advisability   of  Seeking  Dominion  Legislation 


AT  a  special  meetins^  of  the  Ottawa  branch  of 
the  Canadian  Society  of  Civil  Engineers,  held 
in  Carnegie  Library,  Thursday  evening,  Feb- 
ruary 21,  Mr.  F.  H.  Peters,  Mem.  C.S.C.E., 
Commissioner  of  Irrigation  of  the  Department  of  the 
Interior,  Calgary,  addressed  the  members. 

Some  weeks  ago  the  Calgary  branch  of  the  C.S.C.E. 
at  their  annual  meeting  discussed  at  considerable 
length  the  desirability  of  asking  Dominion  legislation 
to  define  the  status  of  the  engineer,  and  a  resolution 
to  this  effect  was  adopted  and  forwarded  to  Council 
and  to  the  various  branches  of  the  Society  for  consider- 
ation, and,  if  they  deemed  advisable,  further  action. 
The  attitude  of  the  Calgary  branch  followed  a  report 
prepared  by  Mr.  Peters  and  approved  by  the  Executive 
Committee  of  the  Calgary  branch.  This  report  was 
also  forwarded  along  with  the  resolution.  That  the 
situation  may  be  thoroughly  understood  by  our  read- 
ers we  are  reproducing  herewith  both  Mr.  Peters'  re- 
port and  the  resolution  of  the  Calgary  branch. 

Resolution 

That  it  is  desirable  at  this  time  for  the  membership 
of  the  Society  to  discuss  the  advisability  of  seeking 
Dominion  legislation  which  shall  define  the  status  of 
the  engineer  to  the  end  that  the  profession  and  the  pub- 
lic may  be  adequately  protected  against  the  practice  of 
the  jjrofession  by  unqualified  persons. 

That  the  secretary  of  the  Society  be  requested  to 
take  the  necessary  steps  to  procure  discussion  on  this 
matter  within  all  the  branches  of  the  Society ;  to  obtain 
a  definite  expression  of  opinion  from  all  the  branches; 
and  in  due  course  to  report  to  Council  and  to  all  the 
branches,  the  concensus  of  opinion  expressed. 

That  with  a  view  to  facilitating  discussion  within 
the  various  branches,  a  report  be  attached  to  this  reso- 
lution, indicating  the  evolution  of  this  matter  within 
the  Calgary  branch  and  suggesting  the  lines  along 
which  suitable  legislation  may  be  framed. 

Mr.  Peters'  Report 

At  the  executive  meeting  of  the  Calgary  branch  on 
)ctober  1st,  a  motion  was  ])Ut  and  carried  to  the  effect 
that  at  this  time  the  members  of  the  Canadian  Society 
of  Civil  Engineers  should  discuss  the  desirability  of 
making  the  Society  forward  not  only  the  advancement 
of  scientific  learning,  but  also  the  advancement  of  the 
material  interests  of  the  members. 

Arising  out  of  the  great  responsibilities  that  Can- 
ada has  had  to  face,  owing  to  the  great  war,  there  has 
undoubtedly  been  a  Dominion-wide  feeling  that  we 
mu.st  "set  our  house  in  order."  This  feeling,  communi- 
cating itself  to  the  body  of  engineers  in  Canada,  seems 
to  have  crystalized  the  feeling  which  has  for  a  long 
time  been  in  evidence,  that  all  was  not  well  with  them, 
and  the  result  has  been  a  feeling  of  unrest  and  dissat- 
isfaction. Before  long  the  general  feeling  took  a  defi- 
nite form  in  the  realization  that  the  engineer  was  not 
accorded  the  standing  or  recognition  in  the  community 
which,  by  virtue  of  his  profession,  he  deserved. 

After  this  the  question  was  naturally  asked,  "to 


whom  must  we  look  to  rectify  this  condition?"  and 
the  "Civil"  engineer  naturally  turned  to  his  own  na- 
tional organization,  the  Canadian  Society. 

Looking  at  the  matter  in  a  very  broad  way,  this 
indicates  the  reason  why  the  resolution  referred  to 
above  was  put  before  the  executive  of  the  Calgary 
branch,  who  at  that  time  went  on  record  to  the  effect 
that  in  their  opinion  the  general  membership  demanded 
more  of  the  society  than  the  advancement  of  scientific 
learning — they  demanded  also  the  advancement  of 
their  own  material  interests. 

From  this  time  on  the  discussion  of  the  matter  at 
Calgary  was  very  active,  and  it  is  difficult  to  put  on 
paper  all  the  "ways  and  means"  that  were  discussed. 
Naturally  the  discussion  all  centered  around  the  ques- 
tion "how  is  the  desired  end  to  be  gained?" 

Mr.  F.  S.  Keith,  the  Secretary  of  the  Society,  in 
visiting  the  Calgary  branch  in  August  last,  suggested 
that  the  end  in  view  might  be  gained  by  a  properly 
conducted  publicity  campaign.  It  is  apparent  that 
any  movement  made  to  better  the  standing  of  the  pro- 
fession must  depend  very  largely  for  success  upon 
publicity.  But  could  a  publicity  campaign  alone  j)Os- 
sibly  establish  the  profession  on  the  solid  footing  that 
is  desired?  The  local  census  of  opinion  answered  this 
question  in  the  negative  and  regarded  publicity  only 
as  one  of  the  strong  means  which  must  be  employed 
to  achieve  the  desired  result. 

The  question  was  discussed  from  many  angles  and 
many  different  positions  were  taken.  But  all  were 
found  to  be  assailable  except  the  final  one  adopted,  that 
the  engineering  profession  must  have  a  legal  standing. 
Space  will  not  permit  of  even  indicating  the  many 
arguments  that  were  advanced  pro  and  con.  But  the 
simplest  one  is  perhaps  the  best ;  to  wit,  if  the  profes- 
sion is  to  have  a  proper  standing  it  must  be  one  that 
is  defined  by  the  law  of  the  land. 

And  to  dispose  of  one  bugbear  at  this  point.  Some 
local  members  raised  the  cry — "this  means  the  close 
corporation,"  and  some  went  further  and  said,  "this 
means  trade  unionism,"  but  more  considered  thought 
disposed  of  these  attitudes.  It  was  pointed  out  that 
the  two  great  jirofessions  of  medicine  and  law  have  a 
standing  that  is  defined  by  the  law  and  they  are  not 
accused  of  forming  a  close  corporation  that  is  detri- 
mental to  the  best  interests  of  themselves  or  the  people 
at  large.  And  trade  unions  are  not  based  on  any  legal 
standing  such  as  is  sought  for  the  engineering  profes- 
sion— their  strength  is  based  upon  an  entirely  different 
])rinciple.  The  last  point  has  been  mentioned  because 
the  feeling  indicated  has  existed  with  many  and  per- 
haps still  does  exist  with  some  engineers.  Why  engi- 
neers should  foster  a  pride  in  their  profession  which 
is  outraged  by  seeking  protection  for  it,  is  a  question 
that  is  difficult  to  answer  with  sound  practical  argu- 
ment. 

The  resolution,  to  which  this  report  is  attached, 
was  carried  by  the  Calgary  branch  in  culmination  of 
the  considerations  which  are  noted  below  in  proper 
sequence. 

1.    The  general  feeling  of  the  branch  was  in  favor 
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')f  action  on  the  matter  under  discussion  being  taken. 

2.  That  the  proper  action  was  for  the  Society  to 
gain  Dominion  legislation. 

3.  That  if  the  whole  membership  of  the  Society  was 
in  favor  of  obtaining  the  legislation  there  should  be 
no  insuperable  obstacles. 

4.  That  the  first  step  to  be  taken  was  to  start  such 
action  as  would  as  quickly  as  possible  obtain  a  definite 
expression  of  opinion  from  the  Society  as  a  whole. 

5.  That  to  accomplish  this  end  the  best  way  was 
for  the  Branch  to  suggest  in  general  terms  the  kind 
of  legislation  that  .should  be  sought. 

Suggested  Legislation 

The  suggestions  which  follow  as  to  the  proposed 
legislation  were  made  in  as  general  terms  as  possible, 
as  indeed  they  must  be  in  order  to  allow  of  a  general 
expression  of  opinion  from  the  whole  membership  and 
to  avoid  a  premature  discussion  of  details  which  would 
be  out  of  place  at  this  time. 

To  a  very  large  extent  the  suggested  legislation 
would  follow  out  the  spirit  and  intent  of  the  Manitoba 
and  Quebec  Acts  concerning  civil  engineers.  That  is 
to  say,  the  status  of  an  engineer  would  lie  defined  by 
law  and  sufficient  and  easily  enforced  penalties  would 
be  provided  to  penalize  persons  practising  the  profes- 
sion who  did  not  have  the  proper  legal  status. 

The  legislation  sought,  however,  would  be  Domin- 
ion, not  provincial.  The  desirability  of  this  change 
does  not  appear  to  require  any  lengthy  argument.  If 
an  engineer  is  qualified  to  practise  in  Ontario  he  cer- 
tainly should  be  qualified  to  practise  in  Alberta,  and 
vice  versa.  The  incongruities  of  the  provincial  laws 
covering  the  medical  and  legal  professions  are  well 
known,  whereby,  for  example,  a  most  eminent  physi- 
cian from  Ontario  is  debarred  from  practising  in 
Alberta. 

Again,  following  the  lines  of  the  provincial  acts, 
quoted  above,  the  gaining  and  maintaining  of  the 
necessary  legal  status  to  allow  of  practise  would  neces- 
sitate the  gaining  and  maintaining  of  registration  as 
a  member  of  the  Engineering  Institute  of  Canada.  And 
in  this  connection  there  is  suggested  the  one  radical 
and  new  idea,  which  is,  that  registration  with  the  In- 
stitute could  be  gained  only  on  the  issuance  of  a  cer- 
tificate granted  by  a  board  of  engineers,  which  would 
be  controlled  by  the  science  faculties  of  all  the  re- 
cognized universities  in  Canada  and  not  by  the  Coun- 
cil of  the  Institute.  And  similarly,  the  grading  of  the 
registered  members  would  be  controlled  by  the  Board 
of  Engineers. 

Protection  for  the  Public  and  the  Profession 

This  radical  idea  is  suggested  with  a  view  first,  of 
stifling  all  criticism  on  the  ground  that  the  engineers 
seek  to  form  a  close  corporation.  We  would  be  tak- 
ing this  stand :— We  ask  for  legislation  which,  by  de- 
fining our  status,  will  protect  both  the  public  and  our 
profession ;  an  organization  of  which  every  engineer 
must  be  a  member  is  necessary  in  order  to  foster  the 
advancement  of  the  science  of  ou-r  jirofession  and  to 
maintain  discipline  in  the  profession,  but  so  that  under 
no  circumstances  can  we  become  a  close  corporation 
which  might  overlook  the  be.st  interests  of  the  public, 
we  invite  a  measure  of  outside  control. 

And  secondly,  it  seems  ])ro])er  that  the  control  of 
those  who  may  practice  the  profession  should  in  some 
degree  be  placed  in  the  hands  of  those  institutions  of 
learning  which  are  maintained  by  the  government  or 
by  the  public  to  teach  the  fundamentals  of  the  science 
of  the  profession.    The  idea  suggested  would  seem  to 


give  control  l)y  a  most  desirable  co-operation  between 
those  most  highly  trained  in  theor}'  and  those  most 
highly  trained  in  practice. 

The  Institute  would  then  be  enormously  strength- 
ened by  having  registered  in  its  membership  every 
engineer  in  Canada,  'i'he  Institute  would  have  its  con- 
stitution and  carry  on  its  work  in  much  the  same  way 
as  at  present.  It  would  function  mainly  in  fostering 
the  advancement  of  scientific  learning  and  in  maintain- 
ing discijjline  in  the  membershij).  The  Institute  would 
be  particularly  active  in  prosecuting  every  per.son  who 
practised  without  having  the  proper  status.  The  In- 
stitute, through  the  properly  constituted  channels 
would  see  that  no  person  maintained  his  registration 
who  was  guilty  of  any  mal-practice,  unprofessional 
conduct,  etc. 

At  Present  Only  for  Civil  Engineers 
It  is  to  be  particularly  noted  that  when  the  reso- 
lution, to  which  this  report  is  attached,  was  explained 
and  put  before  the  Calgary  branch,  it  was  meant  to 
ap])ly  s])ecifically  to  civil  engineers.  It  was  pointed 
out  at  the  general  meeting  that  for  many  reasons  the 
sought  for  legislation  should  cover  the  whole  field  oi 
engineering  and  not  only  civil  engineering.  In  reply 
it  was  explained  that  while  the  general  idea  put  forth 
was  agreed  to,  that  at  present  the  Canadian  Society 
could  only  claim  to  represent,  and  speak  for  the  civil 
engineers  and  that  if  we  were  to  seek  in  the  first  place 
legislation  covering  all  liranches  of  the  profession  that 
a  great  deal  of  organization  would  first  be  necessary 
to  get  all  the  branches  of  the  profession  pulling  to- 
gether, and  that  for  this  reason  it  was  thought  better 
for  the  organization  as  it  existed  to  seek  legislation 
only  for  the  civil  engineers,  and  assume  that  if  this 
was  gained  that  the  other  branches  of  the  profession 
would  naturally  follow  suit  and  would  find  their  com- 
ing in  very  much  facilitated  by  the  pioneer  work  of  the 
civil  engineers.  The  feeling  of  the  meeting  was,  how- 
ever, finally  that  at  this  time  the  whole  question  .should 
be  left  open  so  that  if  the  other  branches  of  the  pro- 
fession wanted  to  come  in  at  this  time,  they  could.  On 
this  understanding  the  original  resolution  was  changed 
so  as  to  leave  out  the  word  "civil"  and  use  the  broad 
term  "engineers."  Similarly,  in  writing  this  report  it 
has  been  the  endeavor  to  deal  with  the  broader  aspect. 
And  finally  to  those  who  would  question  and  say  "if 
the  suggested  legislation  is  gained,  how  will  this  ad- 
vance our  material  interests?"  The  reply  is  made  that 
our  material  interests  can  only  be  advanced  by  first 
gaining  the  status  defined  by  law,  which  can  alone 
put  our  organization  on  a  solid  footing,  and  then  look 
to  the  activity  from  within  the  body  of  the  engineers 
themselves  to  gain  the  needed  advancement  of  our 
material  interests. 

The  Ottawa  Address 
Mr.  Peters'  address  before  the  Ottawa  branch  con- 
sisted in  a  general  way  of  a  review  of  the  discussion 
which  took  place  between  members  of  the  Calgary 
branch  previous  to  the  adoption  of  this  resolution. 
Following  the  address  the  matter  was  freely  discussed 
by  a  number  of  the  Ottawa  members  including  Messrs. 
R.  dcB  Corriveau,  A.  A.  Dion,  B.  H.  Eraser.  Duncan 
MacPherson,  John  Murphy,  James  White,  R.  W. 
Smart,  Black,  Col.  Anderson.  A.  F.  McCallum.  N. 
Cauchon.  Uniacke,  W.  J.  Dick  and  others.  The  opin- 
ions expressed  were,  in  general,  favorable  to  the  Cal- 
garv  proposal,  though  a  number  of  the  speakers  doubt- 
ed the  possibility  of  obtaining  Dominion  legislation, 

(Concluded  on  page  192) 
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Ontario    Road    Superintendents'    Conference 
with  Highways  Department 

Papers  and  Discussions  During  Four  Days  Solve  the 
Multitudinous  Problems  of  the  Road-maker  —  Complete 
Proceedings  Covered  in  Present  and  Next  Following  Issue 


HON.  F.    G.    Macdiarmid,    Minister    of    Public 
Works,  addressed  the  conference  during  the 
afternoon  session  of  the  first  day.    He  regret- 
ted that  no  space  was  available  at  the  Parlia- 
ment Buildings  and  congratulated  the  conference  on 
the  occasion  of  their  Fourth  Conference.     In  part  Mr. 
Macdiarmid  said : 

Your  Conference  meets  annually  to  confer  with  the 
heads  of  the  department  and  with  each  other  upon 
the  conditions  that  have  developed.  These  confer- 
ences are  of  material  benefit  to  the  department,  who  are 
able  to  arrive  at  the  cencensus  of  opinion  of  the  men 
in  the  field.  Only  the  counties  of  Durham  and  Peter- 
boro  are  not  in  the  present  organization.  The  Act 
aims  to  be  fair  to  both  the  province  and  county  and 
has  increased  the  scope  of  the  counties.  New  condi- 
tions and  new  problems  are  constantly  developing, 
necessitating  new  legislation.  The  present  is  not  a 
very  suitable  time  to  make  large  expenditures  because 
of  the  increased  initial  cost  and  the  extreme  labor 
shortage.  Recently  an  application  for  a  road  was  made 
by  the  County  of  Simcoe  for  the  extension  of  the 
county  road  passing  through  Coldwater  to  Port  Sev- 
ern. An  engineer  was  sent  up  to  make  a  report  on  the 
cost.  He  called  for  tenders  for  gravel  and  the  depart- 
ment received  two,  the  lowest  of  which  was  $2.25 
per  yard  for  an  average  haul  of  two  miles. 

Modern  road-making  machinery  is  here  to  stay. 
The  tractor  and  grader  is  a  great  labor  and  cost  saver. 
Experience  has  shown  us,  and  undoubtedly  road  super- 
intendents have  the  same  experience,  that  it  is  a  mis- 
take to  buy  the  lighter  type  of  either  machine,  but 
that  it  is  much  better  to  secure  a  machine  of  sufficient 
size  to  assure  oneself  of  a  sufficient  reserve  of  strength 
and  power.  Road  superintendents  are  selected  by  re- 
presentative bodies  throughout  Ontario  and  the  suc- 
cess or  failure  of  the  Act  and  the  efforts  of  this  depart- 
ment depend  entirely  upon  the  eflforts  of  these  men. 
The  department  will  send  out  engineers  and  aid  finan- 
cially and  sponsors  your  conference  to  aid  you  to  ob- 
tain the  very  best  results. 

We  have  in  Ontario  some  8,000  miles  of  provincial 
roads,  and  the  magnitude  and  ultimate  results  of  our 
combined  efforts  are  hard  to  estimate.  A  higher  stand- 
ard of  work  is  being  constantly  demanded,  but  a  large 
portion  is  going  to  be  handled  by  earth  roads. 

Congestion  has  occurred  and  will  become  more  and 
more  aggravated  in  the  I'nited  States  and  in  Ontario. 
Good  roads  will  materially  relieve  this  congestion, 
since  by  good  highways  we  extend  the  area  from  which 
a  large  centre  gets  its  sui)plies. 

Rural  life  is  very  closely  associated  with  good  roads. 
By  helping  the  social  life  of  rural  districts  and  mak- 
ing life  pleasant  in  these  localities  we  will  put  a  stop 
to  the  tendency  rural  population  has  of  moving  into 
urban  districts. 

We  are  anxious  to  obtain  your  viewpoint  through- 
out Ontario  and  invite  and  encourage  discussion  so 
that  methods   can   be   debated.     Here   is   the  proper 


place  and  here  are  the  proper  men  to  discuss  this  mat- 
ter. We  have  to  frame  laws  to  suit  the  province  as  a 
whole  and  advise  townships  to  select  a  supervisor  to 
look  after  road  expenditure. 

We  do  not  wish  to  state  that  all  councillors  have 
proven  failures  as  commissioners,  but  many  a  man 
has  held  public  position  who  should  never  have  under- 
taken the  expenditure  of  public  liioneys.  The  depart- 
ment for  a  matter  of  three  years  are  paying  25  per 
cent,  of  the  salaries  of  township  supervisors. 

In  conclusion,  as  long  as  you  superintendents  feel 
and  know  that  these  conferences  are  of  benefit  to  you, 
you  will  find  that  the  department  will  extend  to  you 
every  aid  that  is  possible. 


Municipal  Drainage  and  Highway  Construction 

In  a  paper  on  "Municipal  Drainage  as  Related  to 
Highway  Construction,"  Mr.  G.  R.  Marston  dealt  with 
this  important  subject  more  or  less  from  the  legal 
standpoint,  explaining  the  workings  of  the  two  pro- 
vincial laws,  known  as  the  Municipal  Drainage  Act 
and  the  Ditches  and  Water  Courses  Act,  in  their  re- 
lation to  the  county  road  superintendent,  and  the  pro- 
cedure this  official  must  follow  in  order  to  comply 
with  their  provisions.  He  pointed  out  the  great  im- 
portance of  proper  road  drainage  and  the  difficulty 
with  which  the  superintendent  is  frequently  faced  in 
his  efforts  to  dispose  of  the  water.  Here  it  was  that 
the  two  above  mentioned  Acts  were  of  value.  The 
former  dealt  with  large  and  expensive  drainage  pro- 
jects, while  the  latter  covered  the  smaller  schemes 
and  was  of  particular  advantage  to  the  road  superin- 
tendent. Mr.  Marston  pointed  out  that  the  workings 
of  the  law  had  not  been  fully  appreciated  by  muni- 
cipal councils  and  to  this  was  due  the  indiscriminate 
digging  of  large  and  deep  ditches  along  road  sides 
to  accommodate  adjacent  land  owners.  As  propri- 
etors of  the  roads,  municipalities  had  the  same  rights 
as  the  individual  owning  land,  and  no  man  had  the 
right  to  ditch  his  land  and  damage  the  highway,  nor 
had  the  municipality  the  right  to  drain  the  road  to 
the  detriment  of  an  adjoining  owner.  In  summariz- 
ing, Mr.  Marston  set  forth  the  following  advantages 
which  the  Ditches  and  Water  Courses  Act  affords  in 
the  carrying  out  of  highway  drainage  work:  (1)  The 
right  to  carry  water  across  the  lands  of  adjoining  own- 
ers; (2)  The  right  to  make  use  of  the  main  outlets 
provided  under  the  Municipal  Drainage  Act;  (3)  The 
opportunity  of  having  the  work  laid  out  by  a  com- 
petent engineer;  (4)  The  right  to  appeal  for  a  re- 
consideration of  the  award  after  a  certain  period  in 
case  the  drain  does  not  do  the  work  expected  of  it; 
(5)  The  right  of  compelling  other  parties  to  keep  their 
portion  of  the  ditch  in  a  proper  state  of  repair. 


Gravel  Road  Construction  in  Middlesex  County 

A  paper  was  then  presented  by  Mr.  Chas.  Talbot, 
C.E.,   county   engineer   and    road    superintendent,   on 


180 


THE    CONTRACT    RECORD 


March  G,  i'jlH 


"(jravel  Road  Construction  in  Middlesex  County."  This 
paper  outlined  in'  a  concise  manner  the  history  and 
methods  of  road  construction  in  Middlesex  County 
from  the  early  days  when  highways  afforded  the  only 
means  of  transport  to  lake  ports,  up  to  the  present 
time.  Interesting  figures  were  given  on  construction 
cost,  showing  that  over  the  entire  period  during  which 
the  county  had  control  of  the  system  of  highways,  the 
total  expenditure  on  roads  and  bridges  was  $1,768,000, 
or  $5,900  per  mile,  amounting  to  $174  per  mile  i)er 
year.  The  township  gravel  roads,  totalling  1,350  miles, 
he  estimated,  had  cost  $4,640,000,  averaging  $3,450 
per  mile.  These  roads  were  built  with  but  little  at- 
tention to  drainage  and  varied  in  width  from  10  to  18 
feet.  Culverts  were  of  concrete  and  bridges  of  concrete 
and  steel.  The  roads  were  first  gravelled  by  placing 
one-quarter  cord  of  gravel  on  each  ten  feet,  and  this 
was  added  to  as  conditions  demanded. 

Mr.  Talbot  outlined  the  manner  in  which  the  Mid- 
dlesex roads  are  managed  by  the  county  council.  The 
system  is  divided  into  township  divisions  and  the 
work  in  each  is  under  the  administration  of  -a  com- 
mittee of  the  council  consisting  of  the  reeve  and  de- 
puty reeves  and  the  superintendent,  all  operations 
being  under  the  direction  and  supervision  of  the  super- 
intendent. In  order  to  provide  systematic  mainten- 
ance, the  whole  mileage  of  the  roads  is  divided  into 
sections  averaging  eight  miles  and  each  division 
placed  under  the  direction  of  a  competent  man. 

Mr.  Talbot  stated  that  an  ordinary  gravel  road  such 
as  his  county  built  and  were  maintaining  would  ac- 
commodate a  mixed  trafific  not  exceeding  350  to  400 
vehicles.  Where  heavier  traffic  is  to  be  expected, 
gravel,  if  em])loyed,  should  be  graded  and  constructed 
in  a  similar  manner  to  a  stone  road,  and  bituminous 
binders  must  be  used  in  its  construction  and  main- 
tenance. 


culties  in  connection  with  drainage  when  the  road  is 
depressed  to  any  great  extent. 


Legal  and  Engineering  Features  of  Eliminating 
Grade  Crossings 

In  a  paper  on  "Legal  and  luigineering  Features  of 
Eliminating  Grade  Crossings,"  Mr.  E.  R.  Blackwell, 
C.E,.  M.Can.Soc.C.E.,  gave  some  interesting  informa- 
tion on  this  subject  which  is  engaging  the  attention 
of  highway  and  safety  engineers  to  so  great  an  extent 
at  the  present  time.  He  pointed  out  that  the  great 
difficulty  to  be  overcome  was  the  cost,  which  in  a 
great  many  cases  was  ])ractically  prohibitive.  In  Can- 
ada the  matter  was  almost  entirely  in  the  hands  of 
the  Board  of  Railway  Commissioners,  who  had  the 
power  to  order  such  changes  or  alterations  as  they 
might  deem  advisable.  In  cities  and  towns  the  prob- 
lem generally  resolved  itself  into  an  entire  revision 
of  the  railway  grade  line,  which,  in  the  majority  of 
cases,  was  accomplished  by  the  elevation  of  the  tracks 
approximately  10  feet  above  the  ground  and  the  de- 
pression of  the  streets  from  8  to  10  feet.  It  was  found 
as  a  rule  that  the  economic  method  of  grade  separa- 
tion was  to  place  the  grade  line  of  the  railway  on  em- 
bankment, but  topograi)hical  features  had  to  be  taken 
into  consideration.  As  regards  the  minimum  clear- 
ance of  bridges  over  streets,  the  requirement  in  Can- 
ada was  14  feet,  but  there  was  some  variation  in  states 
and  cities  across  the  line.  In  Ontario,  the  law  pro- 
vided that  there  should  be  a  clearance  of  at  least  7 
feet  between  the  top  of  the  highest  freight  car  and  the 
lowest  member  under  which  the  car  was  liable  to  pass. 

Mr.  Blackwell  also  pointed  to  the  importance  of 
properly  laying  out  subway  approaches  and  the  diffi- 


Discussion  on  Mr.  Blackwell's  Paper  on 
Grade  Crossings 

Mr.  lUackwell  had  shown  on  the  screen  a  number 
of  slides  indicating  dangerous  crossings,  one  of  which 
portrayed  a  level  crossing.  On  one  side  of  the  road 
was  a  dense  shrubbery  of  .second  growth,  and  on  the 
other  a  building,  so  that  the  view  on  either  side  of  the 
road  was  obstructed. 

A  number  of  subways  were  also  shown,  whicii 
while  they  eliminated  the  possibility  of  a  train  acci- 
dent, made  traffic  on  the  highways  very  dangerous. 
For  instance,  a  railroad  running  along  a  fill  has  a  high- 
way approaching  it,  .say,  at  an  angle  of  30  degrees  to 
the  railroad  tangent.  It  became  necessary  to  build  a 
subway  under  the  railroad.  The  subway,  being  built 
by  the  railroad  company,  is  put  up  as  economically  as 
is  possible  from  their  point  of  view,  and  it  is  natural 
that  so  long  as  they  can  construct  something  that  re- 
lieves them  of  any  responsibility  in  case  of  accident, 
they  build  without  very  much  regard  to  the  public 
welfare.  Hence,  the  subway  is  built  at  right  angles  to 
their  own  right  of  way,  instead  of  being  built  on  the 
angle  of  30  degrees,  or  parallel  to  the  highway.  The 
abrupt  turns  to  swing  through  the  subway  are  the 
cause  of  a  large  number  of  motor  accidents. 

Mr.  McLean  had  some  interesting  remarks  to  make 
on  this  paper,  which,  in  effect,  were  as  follows: 

The  question  of  changing  grades  is  constantly  be- 
fore our  department,  especially  since  the  advent  of  the 
motor  vehicle.  Roads  are  a  machine — at  one  time 
based  on  the  effectiveness  of  a  horse  as  a  mode  of  con- 
veyance, now  based  on  the  effectiveness  of  motor  traf- 
fic. The  railway  board  some  time  ago  called  a  confer- 
ence with  a  view  to  doing  away  with  all  level  cross- 
ings. This  was  found  impossible,  owing  to  the  ex- 
treme cost.  Still,  roads  can  be  made  much  safer  by  re- 
moving trees  and  any  other  obstructions,  and  -  by 
diverting  the  highway.  Concessions  and  side  lines 
generally  run  at  right  angles  to  one  another,  but  a  rail- 
way may  run  diagonally  across  the  country  and  cross 
a  lot  200  or  300  yards  from  a  corner.  The  highway 
could,  in  this  case,  be  diverted  to  run  parallel  with  the 
railroad,  thus  eliminating  the  necessity  of  crossing  the 
track  for  a  considerable  portion  of  the  traffic. 

Mr.  McLean  said  the  problem  of  level  crossings  was 
not  insurmountable,  as  it  at  first  seemed.  It  was 
known  that  some  highways  carry  80  per  cent,  and 
more  of  the  traffic.  If  these  main  highways  are  at- 
tended to,  by  placing  conspicuous  signs  on  the  road- 
wav  300  feet  from  the  danger  point  and  having  trees 
and  obstructions  removed,  the  percentage  of  accidents 
will  at  once  be  lowered. 

When  the  matter  of  who  has  the  authority  to  cut 
trees  was  brought  up  during  the  discussion,  Mr.  Tames, 
of  York  County,  said  the  proper  mode  of  procedure 
was  to  crive  the  propertv-owner  ten  davs'  notice,  and. 
if  he  filed  no  objection  to  remove  the  obstruction,  act- 
ing on  a  resolution  bv  the  local  miuiicipality.  Con- 
tinuing, Mr.  James  said  one  of  the  ways  by  which  he 
got  results  was  to  have  the  coroner's  jurv  recommend 
that  the  level  crossiiip-  be  eliminated.  This  method 
seemed  to  get  results  from  the  railroad  company.  Of 
course,  it  was  rather  hand  on  the  victim. 

In  this  connection.  Mr.  Marston.  of  Norfolk  Coun- 
tv.  quoted  an  instance:  .\  diagonal  crossing  on  the 
Michigan   Central    Railway   had   been   under  scrutiny. 
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and  the  engineer  of  the  county  sanctioned  the  rail- 
road's arrangement  of  pro\iding  bell  and  light.  A 
farmer  was  killed  at  this  crossing  shortly  afterwards. 
The  first  intimation  that  any  person  received  was  when 
the  remains  of  the  cutter  were  found  in  Buffalo.  The 
light  was  not  on  that  night,  and  the  bell  was  continu- 
ally giving  trouble. 

Mr.  Roger,  Perth  County :  We,  as  a  body,  should 
move  and  continually  agitate  that  all  level  crossings 
be  eliminated. 

Mr.  Talbot,  Middlesex  County:  The  majority  of 
our  accidents  occur  at  what  we  term  "safe  crossings." 
Change  of  grade  is  the  only  solution. 

Another  superintendent  instanced  a  case  where 
three  men  were  killed  on  a  level  crossing,  although  the 
train  was  visible  for  over  a  mile. 

Mr.  Blackwell:    We  had  a  fellow  run  into  a  train. 

Mr.  Senecal,  of  Prescott  County,  gave  an  instance 
where  a  freight  train  standing  on  a  siding  obstructed 
the  view  of  a  party,  with  the  result  that  all  were  killed. 
The  railroad  was  responsible  for  the  fatality,  as  the 
brakeman  was  supposed  to  flag  the  crossing. 

Mr.  Mcl^ean  pointed  out  that  in  the  treatment  of 
the  subway  problem,  when  the  railroad  and  the  county 
had  a  meeting,  it  was  the  practice  in  the  past  that  the 
railroad  was  represented  by  its  engineer  and  solicitor 
and  the  county  by  its  reeve  and  a  councillor.  In  such 
a  case  it  was  no  wonder  the  railroad  won  out.  The 
department  was  now  supplying  proper  representation 
for  the  counties,  and  in  this  way  hoped  to  get  more 
equitable  results. 

Better  Bridges  and  Culverts 

Mr.  Arthur  Sedgewick,  assistant  engineer  of  the 
Department  of  Plighways,  read  a  paper  on  "Better 
Bridges  and  Culverts,"  dealing  with  those  features  of 
design  which  add  to  the  comfort  and  safety  of  the  tra- 
velling public  and  the  general  appearance  of  our  high- 
ways. He  pointed  out  that  the  majority  of  timber 
.structures  formerly  used  had  rotted,  some  of  them 
years  ago,  and  were  replaced  by  permanent  structures 
suitable  to  the  needs  of  those  times  only ;  now  many  of 
them  were  found  to  be  too  light  or  too  narrow  for 
present  requirements.  Present-day  conditions  of  travel 
required  that  the  smaller  culverts  be  made  the  full 
width  of  the  graded  roadway,  and  for  bridges  on  main 
roads  the  clear  width  of  roadway  should  be  28  feet,  or 
even  30  feet.  Another  point  he  drew  attention  to  was 
that,  wherever  practicable,  the  top  of  the  culvert 
should  be  built  level  with  the  road's  subgrade,  so  that 
the  road  metal  may  extend  over  it.  When  this  is  done 
there  is  no  break  or  unevenness  in  the  surface  of  the 
highway  which  is  so  often  noticeable,  and  which  de- 
tracts so  much  from  the  comfort  and  serviceability  of 
otherwise  good  roads.  Mr.  Sedgewick  also  dwelt  on 
'the  importance  of  the  strength  and  appearance  of  guard 
rails.  Rails  should  be  built  that  will  really  be  a  safe- 
guard to  our  modern  automobile  traffic  that  does  not 
"know  the  road." 

Discussion  on  Mr.  Sedgewick's  Paper 

Mr.  Sedgewick  had  a  number  of  slides  thrown  on 
the  screen  showing  poor  and  good  construction  in  cul- 
verts. He  pointed  out  that  the  principal  defect  was  in 
not  building  a  culvert  of  sufificient  length,  thus  con- 
tracting the  road  surface  at  this  point,  where  it  should 
be  at  least  the  same  width  as  the  roadway.  He  stated 
that  there  should  be  a  clear  distance  between  guard 
rails  of  at  least  30  feet  on  a  main  road  and  at  least  24 
feet  on  a  minor  road.  One  slide  demonstrating  the 
necessity    of    constructing    a    good    foundation    was 


shown,  Mr.  Sedgewick  remarking  that  this  man  liked 
to  spend  his  money  on  the  superstructure  where  he 
would  see  it,  and  that  the  collapse  was  the  result. 

Mr.  Roger,  of  Perth  County,  presented  a  problem 
to  the  conference.  In  his  county  some  4,000  acres  of 
low-lying  ground  lay  to  one  side  of  a  road  having  a 
very  slight  fall  towards  the  roadway.  This  land  in  the 
wet  season  was  practically  submerged.  Having  no 
guide  as  to  the  discharge,  which  would  be  a  variable 
quantity,  he  wished  to  know  how  large  a  culvert  to 
build.  He  wished  to  know  if  the  department  had  any 
formula  applicable  to  such  a  problem.  No  such  for- 
mula being  in  existence,  he  volunteered  the  informa- 
tion that  two  square  feet  of  section  area  of  culvert  is 
sufficient  to  drain  100  acres  where  the  fall  is  one-tenth 
foot  in  100  feet. 

Mr.  McLean  at  this  juncture  remarked  that  very 
often  culverts  were  built  too  small  for  future  use,  and 
very  often  engineers  overlooked  the  fact  that  at  some 
future  time  other  ditches  might  be  connected  to  the 
drain  that  the  culvert  is  to  serve. 

The  question  as  to  when  and  where  guard  rails 
could  be  omitted  was  brought  up.  Mr.  Marston,  Nor- 
folk County,  made  some  forcible  remarks,  saying  that 
a  culvert,  bridge,  or  crossing,  was  dangerous  so  long 
as  there  was  a  possibility  of  accident  occurring.  "Safe- 
ty first"  and  "Do  the  jot)  right"  were  his  mottoes. 


Bituminous  Surfaces  in  York  County 

A  paper  by  Mr.  E.  A.  James,  C.E.,  engineer  of 
the  Toronto  and  York  Highway  Commission,  gave 
some  interesting  information  regarding  the  work  done 
and  the  methods  used  in  the  application  of  bitumijious 
surfaces  to  roads  in  York  County.  He  said  that  by 
far  the  greatest  mileage  in  York  County  was  water- 
bound  and  bituminous  macadam,  and  in  connection 
with  the  building  and  maintaining  of  these  two  types 
of  macadam  roads  they  had  developed  certain  ideas  in 
dealing  with  "bituminous  surfaces,"  although  during 
the  last  two  years  they  had  also  treated  gravel  roads. 
For  their  own  purposes  they  had  divided  bituminous 
surfaces  into  two  classes — surface  mats  and  wearing 
surfaces.  Mr.  James  proceeded  to  explain  the  methods 
used  in  the  application  of  these  two  classes  of  treat- 
ment. He  said  it  must  not  be  expected  that  surface 
mats  would  bring  poor  roads  into  good  condition,  but 
they  would  keep  a  good  road  from  going  to  pieces. 
They  prevented  the  attrition  of  the  road,  the  lighter 
dust  that  blows  over  being  held,  and  they  formed  an 
elastic  cushion  for  the  traffic,  and  prevented  the  re- 
moval of  the  binder  from  the  gravel  or  stone.  ~  As 
regards  the  wearing  surfaces,  four  years  of  testing 
surfaces  of  this  type  of  surface  showed  it  to  be  very 
satisfactory  under  certain  conditions,  but  if  the  traffic 
is  very  heavy  and  intense  a  higher  type  of  road  might 
be  required.  Perhaps  the  bituminous  macadam  mixed 
method  which  was  used  in  reconstructing  Dundas 
Street  during  1917  might  fill  the  need.  In  closing, 
Mr.  James  said :  "In  review,  our  experience  in  York 
has  been  as  follows :  We  commenced  by  sprinkling 
with  light  bitumen ;  we  then  went  to  heavy  bitumen ; 
to  penetration  methods;  to  mixed  methods;  and  let 
me  close  by  saying  I  believe  that  for  75  per  cent,  of 
our  county  roads  we  are  going  to  use  water-bound 
macadam  or  gravel  roads  with  heavy  surface  treat- 
ments." 

Discussion  on  Mr.  E.  A.  James'  Paper 

After  the  reading  of  Mr.  James"  paper,  motion  pic- 
tures, prepared  bv  the  Department  of  Highways,  of 
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the  road  work  engineered  by  Mr.  James  on  Upper 
Yonge  Street  were  shown.  These  ])ictures  illustrated 
the  plant  used  and  the  method  of  laying  tiie  materials. 
Rei)lying  to  a  number  of  questions,  Mr.  James  said 
that  no  fixed  rule  defining  where  to  change  from 
water-bound  macadam  to  bituminous-bound  macadam 
was  established,  but  he  ]>elieved,  now  that  the  Limit 
of  Weight  Act  was  in  efifect,  the  character  of  the  sur- 
face was  not  so  particular,  but  that  the  foiuidation  was 
the  important  matter.  AVater-bound  macadam  and 
lirick  pavements  were  used  where  the  traffic  did  not 
exceed  200  vehicles  jicr  hour.  Mr.  Iluber  added  to  the 
general  discussion  1)}'  referring  to  the  Katcm  Road. 
This  road  was  a  bituminous-I)ound  macadam  road, 
which  it  was  intended  to  dress  with  trap  chips,  but  the 
.^u])ply  of  this  material  was  limited  so  that  only  a  small 
section  of  the  road  was  treated  in  this  manner,  the 
balance  of  the  road  receiving  a  dressing  of  pea  gravel. 
When  the  road  was  i)aved  it  was  found  that  the  por- 
tion reccixing  the  trap  chips  was  in  excellent  condi- 
tion and  had  no  repairs,  while  the  portion  dressed  with 
l)ea  gravel  was  in  a  very  bad  condition,  showing  con- 
clusively that  trap  was  the  best  dressing  for  the  road. 
Messrs.  Robertson,  Allison.  ]""orbes,  Wheelock,  and 
Young  had  all  used  bituminous  binders,  with  very 
good  results. 

Mr.  James  particularly  warned  the  superintend- 
ents against  too  lavish  a  use  of  bituminous  binder,  as 
it  would  make  the  road  soft  and  very  inclined  to  work 
into  lumps  and  depressions.  He  also  laid  particular 
stress  on  the  necessity  of  using  clean  stone,  free  from 
dust  and  dirt,  in  the  top  mat. 


Preliminary  Work  on  Provincial  Highways 

Mr.  Geo.  Hogarth,  O.L.S.,  Assoc.  Mem.  Can.  Soc. 
C.E.,  engineer  of  highways,  Department  of  Public 
Highways,  presented  a  paper  on  Preliminary  Work  on 
Provincial  Highways.  He  pointed  out  that  the  Pro- 
vincial Highways  Act  was  proclaimed  in  April,  1917, 
and  in  August  the  department  took  over  the  control 
of  the  Kingston  Road,  running  east  out  of  Toronto. 
No  portion  of  the  road  running  through  villages  or 
towns  was  assumed  by  the  department.  Certain  stand- 
ards were  adopted  and  a  model  design  of  a  highway 
developed,  special  attention  being  paid  to  the  subject 
of  future  maintenance.  When  the  road  was  taken 
over  it  was  found  that  some  sections  were  in  bad 
condition  and  relief  measures  of  grading  and  drain- 
ing were  at  once  carried  out  with  the  result  that  the 
road  was  greatly  improved  in  a  matter  of  two  weeks. 
In  the  permanent  work  the  culverts  are  constructed 
wide,  built  for  type  "C"  loading,  ample  drainage  pro- 
vided and  the  obstructions  to  the  view  removed.  The 
road  will  be  divided  into  convenient  sections  and  a 
local  man  employed  to  look  after  each   section. 

Discussion 

•Following  his  preliminary  discussion,  Mr.  Hogarth 
had  shown  a  niunber  of  interesting  slides,  showing 
typical  construction  of  a  66-foot  and  an  86-foot  high- 
way, the  manner  in  which  shade  trees  are  mutilated 
by  linemen,  the  conditions  met  with  on  the  Kingston 
Road,  and  the  way  some  of  their  difficulties  were  sur- 
mounted. .\n  interesting  feature  of  the  work  on  this 
road  was  the  introduction  of  a  gravel  train  hauled  by  a 
steam  tractor.  Tt  consisted  of  four  special  wagons, 
each  carrying  3j/2  cubic  yards.  In  order  to  make  this 
plant  cflficient,  an  elevator  and  storage  bins  were  in- 
stalled at  the  gravel  pit.  so  that  very  little  time  would 


be  lost  in  loading  the  cars.  The  tractor  used  was 
steam-driven,  20  h.]).,  manufactured  by  the  Uutifalo 
Pitts  Company,  Huffalo,  costing  the  department  $3,000 
f.o.b.  Pickering,  and  was  strongly  recommended  by 
the  department. 

Mr.  Hogarth  very  strongly  approved  of  the  heavier 
type  of  grader,  the  department  using  the  heavier  type 
of  Russel  Reliance  Grader,  the  main  features  of  this 
machine  being  its  durability  and  the  handy  appliance 
for  offsetting  the  pole. 

Mr.  Hogarth  was  asked  the  procedure  he  followed 
to  have  the  mail  boxes  and  poles  removed.  Replying, 
he  said  that  they  generally  consulted  all  parties  inter- 
ested, and  came  to  an  understanding  agreeable  to  all. 
He  had  experienced  very  little  difficulty,  since  all  were 
interested  in  good  roads. 

Mr.  Fair,  I-Vontenac,  raised  the  point  that,  in  case 
of  accident  through  a  mail  box  obstructing  the  traffic, 
who  would-be  responsible?  The  only  answer  forthcom- 
ing was  that  the  go\ernment  assumed  no  liability. 

Mr.  Talbot,  Middlese-x,  again  raised  the  issue  that 
one  could  not  distinguish  between  cost  of  construc- 
tion, of  which  the  department  pays  40  per  cent.,  and 
cost  of  maintenance,  of  which  the  department  paid  20 
per  cent.,  and  suggested  that  33  1/3  be  paid  on  bot'i 
construction  and  maintenance.  A  further  suggestion 
was  made  that  the  planting  of  trees  be  controlled  by 
an  act. 

Mr.  McLean,  replying,  said  that  the  policy  of  the 
government  was  to  remove  trees  where  necessary  and 
also  to  plant,  and  that  legislation  might  be  passed  fix- 
ing the  ])osition  of  trees  Z2  feet  from  the  centre  of  the 
roadwav. 


Clay  Road  Maintenance  in  Essex  County 

In  his  paper  on  "Clay  Road  Maintenance  in  Essex 
County,"  Mr.  Millen  briefly  intimated  that  all  knew 
the  condition  that  clay  roads  get  into  during  wet  and 
frosty  weather.  For  purposes  of  efficient  maintenance, 
in  his  county  the  mileage  was  divided  into  short  sec- 
tions and  care  exercised  in  selecting  a  foreman  who 
was  vitally  interested  in  good  roads  himself.  In  or- 
der that  uniform  results  might  be  obtained  throughout 
the  county,  certain  instructions  are  given  the  fore- 
men as  to  the  method  and  time  for  grading  and  drag- 
ging. 

Mention  was  made  of  the  drains,  and  this  led  to 
considerable  discussion  after  the  paper  had  been  read. 
Mr.  Millen  said  that  too  steep  a  crown  to  a  road  leads 
to  a  ccjncentration  of  traffic,  straddling  the  high  por- 
tion, causing,  especially  on  a  clay  road,  deep  rutting. 
Interesting  costs  of  maintenance  in  Essex  County  fol- 
lowed. 

Discussion 

In  calling  for  discussion  on  Mr.  Milieu's  paper,  Mr. 
McLean  remarked :  "The  personal  interest  of  the  men 
on  the  job  is  necessary  for  the  maintenance  of  good 
roads." 

Mr.  Millen  very  much  preferred  the  steel  drag, 
claiming  that  an  oak  drag  shod  with  steel  is  too  cum- 
bersome and  heavy,  saying  that  when  he  wished  to 
grade  a  road  he  used  a  grader ;  when  he  wished  to 
smooth  it  up  he  used  a  drag.  Mr.  McVicar,  of  Brant 
County,  was  strong  in  favor  of  the  use  of  the  harrow 
to  break  up  and  level  a  clay  road  before  dragging,  and 
quoted  a  cost  of  $30  per  mile  for  maintenance  of  this 
type  of  road. 

The  discussion  brought  out  what  Mr.  Millen  called 
"a  good  wrinkle.'"    Tr.  F.»~ex  the  ditches  are  very  deep 
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and  when  they  use  the  grader  they  do  not  go  to  the 
shoulder  of  the  ditch  but  keep  back  about  2  feet,  form- 
ing a  small  gutter  from  which  they  cut  small  chan- 
nels to  the  main  ditch.  This  is  an  excellent  safety 
device  for  motorists. 

Mr.  McBurney,  Haldimand  County,  has  about  125 
miles  of  clay  road  divided  into  forty  sections,  leaving 
each  man  about  three  miles  to  maintain.  He  also  calls 
an  occasional  conference  of  his  road  foremen. 

Tribute  to  Mr.  Millen 

Professor  Laing,  of  the  Faculty  of  Applied  Science 
of  the  University  of  Toronto,  to  whom  the  conference 
was  indebted  for  the  university  accommodation  afford- 
ed them,  warmly  congratulated  Mr.  Millen  on  the 
good  work  he  has  accomplished  under  the  unfavorable 
conditions  prevalent  in  Essex  County.  The  profes- 
sor, being  well  acquainted  with  the  conditions  a  man 
would  have  to  contend  with,,  recalled  the  time  when 
the  Talbot  road  was  about  the  only  highway  worthy 
of  being  called  a  road,  the  other  roads  being  little  bet- 
ter than  mud  banks.  Now  all  the  roads  are  in  first 
class  condition.  The  conditions  and  obstacles  a  road 
superintendent  has  to  contend  with  in  Essex  are  very 
hard  to  explain  unless  a  man  actually  came  in  contact 
with  them  himself.  The  action  of  frost  and  water  and 
the  difficulties  in  securing  any  kind  of  effective  drain- 
age make  the  problem  extremely  difficult.  The  pro- 
fessor mentioned  seeing  a  four-horse  team,  harnessed 
to  an  empty  wagon,  stuck  on  one  of  the  main  roads, 
and  that  it  was  an  ordinary  occurrence  for  a  man  to 
stop  every  hundred  yards  and  knock  the  clay  off  the 
wheels  before  proceeding  further.  The  enormous  bene- 
fits accruing  through  the  operation  of  the  new  Act 
and  Mr.  Milieu's  efforts  could  hardly  be  measured 
in  dollars  and  cents. 

Mr.  Huber  said  there  had  been  a  lot  of  conflicting 
testimony  as  to  the  kind  of  drag  that  is  best  suited 
for  levelling  a  road.  Some  men  contend  that  an  oak 
drag,  which  is  the  heaviest  possible  obtainable,  shod 
with  steel,  is  the  best;  another  secures  best  results 
with  a  drag  constructed  of  basswood,  and  still  another 
with  an  iron  drag.  The  drag  is  used  to  smooth  up  the 
road,  take  off  small  lumps  and  fill  up  depressions,  but 
not  to  grade  the  road.  It  is  obvious  that  a  drag  suit- 
able for  one  class  of  soil  would  not  be  as  efficient  in 
soil  of  a  different  nature. 


County  and  Township  Road  Organization 

Mr.  W.  Huber,  assistant  engineer  of  the  Depart- 
ment of  Highways,  addressed  the  conference  on  the 
above  mentioned  subject,  covering  it  in  an  interesting 
and  instructive  manner.  He  dealt  with  the  various 
factors  that  must  be  taken  into  consideration  in  the 
organization  of  a  road  system,  confining  the  greater 
portion  of  his  remarks  to  the  county  organization,  these 
being  applicable  to  a  great  extent  to  the  township,  and 
he  also  discussed  various  phases  of  the  work  of  main- 
tenance and  construction.  Some  of  the  points  he  took 
up  were  the  selection  of  roads,  appointment  of  a  road 
committee,  the  qualifications  and  duties  of  the  road 
superintendent,  the  formation  of  a  definite  programme 
of  improvement,  passing  of  accounts  and  the  paying 
of  workmen  and  their  employment.  His  remarks, 
which  are  reproduced  more  fully  elsewhere  in  this 
issue,  were  followed  by  considerable  discussion. 

Discussion  on  Mr.  Huber's  Paper 

Mr.  McLean  expressed  the  opinion  that  the  most 
efficient  .system  of  paying  workmen,  though  involving 


some  extra  work  for  the  county  treasurer,  was  for  the 
treasurer  to  issue  individual  cheques  for  the  men.  He 
then  had  a  receipt  in  the  form  of  a  cheque  and  on  the 
pay-rolls.  The  duties  of  the  superintendent  were  on 
the  construction  of  the  roads  and  he  should  not  be 
troubled  with  office  work. 

Mr.  Cleminson,  of  Prince  Edward  County,  said  he 
saw  no  need  for  the  county  road  committee  to  go  over 
the  roads  with  the  superintendent  in  the  spring.  The 
superintendent  was  on  the  roads  all  the  year  and  knew 
just  what  work  was  required  next  year.  One  idea  he 
did  not  agree  with  was  the  apportioning  of  the  money 
to  different  parts  of  the  county,  as  this  tied  up  the 
superintendent  and  prevented  him  from  doing  work 
where  it  was  most  needed.  The  equalized  assessment 
system  was  a  big  drawback.  Mr.  Cleminson  said  the 
chairman  of  the  road  committee  should  be  a  perman- 
ent official  outside  of  the  county  council,  as  when  the 
membership  of  the  committee  is  constantly  changing,  it 
could  render  little  or  no  assistance  to  the  superintend- 
ent. The  superintendent  should  not  hire  help  but 
should  leave  it  entirely  to  the  foreman  and  place  the 
responsibility  on  him.  Another  point  of  organization 
that  might  be  mentioned  was  the  laying  out  of  a  sup- 
ply of  rnetal.  The  committee  should  secure  the  supplies 
ahead  so  that  the  superintendent  can  plan  his  work 
and  know  the  length  of  his  hauls. 

Mr.  Marston,  Norfolk  County,  thought  it  was  the 
proper  thing  for  the  committee  to  go  over  the  roads 
with  the  superintendent-  each  year,  as  the  members 
would  then  know  just  what  conditions  the  superin- 
tendent was  up  against  and  would  be  able  to  appre- 
ciate the  work  he  carried  out.  Mr.  Marston  agreed 
that  the  members  of  the  committee  should  not  be  mem- 
Ijers  of  the  county  council.  When  paying  men  in  his 
county,  the  time-books  were  sent  in  to  him'  and  he 
made  out  the  pay  sheet.  The  treasurer  handed  him  a 
cheque  for  the  amount  and  he  sent  envelopes  to  the 
foremen,  who  sent  back  the  signed  pay-sheet  as  a 
receipt. 

In  regard  to  a  suggestion  that  township  road  fore- 
men be  employed  in  county  work,  Mr.  Cameron,  sup- 
erintendent for  Stormont,  Dundas  and  Glengarry,  said 
he  could  not  agree  with  this  idea.  A  foreman  should 
not  at  the  same  time  carry  on  work  for  the  county 
and  the  township.  The  district  under  his  supervision 
was  divided  into  twelve  sections  with  an  overseer  for 
each.  There  was  a  patrolman  for  about  every  two 
miles  and  the  overseer  looked  after  all  patrolmen  in 
his  section.  Mr.  Cameron  thought  the  superintendent 
had  not  power  enough  and  that  he  was  held  down  too 
much  by  the  councillors. 

Mr.  Marston  thought  the  superintendent  had  the 
power  if  he  used  it.  The  road  superintendent  has  the 
right  of  employing  men  and  should  not  be  interfered 
with  by  the  council  in  that  regard. 

Mr.  McQuigge,  Renfrew  County,  spoke  of  the 
trouble  experienced  on  account  of  the  members  of  the  • 
road  committee  being  changed  each  year.  One  year 
there  might  be  good  practical  men,  but  the  next  year's 
members  might  know  nothing  at  all  about  road  work. 
The  superintendent,  he  said,  should  be  guided  by  the 
department. 

Mr.  Talbot  said  that  the  township  idea,  insofar  as 
the  county  road  system  was  concerned,  should  be  got 
rid  of,  and  the  township  lines  disregarded  in  laying 
out  the  sections.  He  also  said  that  the  clause  in  the 
Highway  Act  regarding  the  equalization  of  assessment 
jjrevented  the  superintendent  in  many  cases  from  dis- 
tributing his  work  properly.     Mr.  McLean   said  that 
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this  section  was  put  into  the  Act  to  protect  townships 
which  were  left  out  of  the  system  altogether.  Mr. 
Talbot  replied,  however,  that  some  townships  which 
were  included  in  the  system  took  advantage  of  this 
clause  to  demand  greater  expenditures  on  their  roads. 
Mr.  McLean  pointed  out  that  in  some  townships 
there  was  no  material  available  for  road  construction, 
and  the  experience  of  the  department  was  that  other 
townships  with  good  roads  would  have  nothing  to  do 
with  the  county  .system  as  they  would  have  to  pay  for 
work  in  other  sections.  He  did  not  advise  spending 
money  on  the  equalized  assessment  plan.  It  might  be 
done  but  was  not  necessary.  The  township  boundar- 
ies should' be  cut  out  altogether,  and  the  responsibility 
for  the  work  left  to  a  great  extent  with  the  superin- 
tendent. 


views  were  shown,  in  regard  to  the  ty]>c  of  wagon 
used  for  delivering  material,  he  said  he  found  the 
spreader  wagon  preferable  to  the  side  dump  type,  as 
it  saved  considerable  shovelling.  He  also  pointed  out 
that  it  was  very  unsatisfactory  to  attempt  to  consoli- 
date the  whole  surface  in  one  course. 


Macadam  Road  Construction  in  Frontenac  County 

Mr.  R.  H.  Fair,  county  engineer  and  road  superin- 
tendent, Frontenac  County,  gave  a  short  talk  on  mac- 
adam road  construction.  He  pointed  out  that  while 
at  the  present  time  we  thought  our  modern  methods 
far  superior  to  those  formerly  used,  there  was  some 
very  good  work  done  fifty,  sixty  or  seventy  years  ago. 
About  the  year  1850,  Frontenac  County  took  advant- 
age of  the  toll  road  system,  and  a  number  of  excellent 
roads  were  built  with  Kingston  as  the  hub.  These 
roads  had  about  a  24-foot  roadway  surface  with  good 
foundations.  One  point  he'  noticed  was  that  larger 
stone  had  been  used  than  is  now  generally  the  case. 
This,  he  believed,  produced  a  better  road,  as  he  had 
proved  in  one  case  by  tests  on  two  roads,  showing  that 
one  which  had  a  greater  depth  of  stone  of  finer  grade, 
did  not  stand  up  as  well  as  another  built  with  a  larger 
size  of  metal. 

Some  said  that  the  day  of  macadam  roads  was  past, 
but  he  thought  a  macadam  road  with  a  bituminous 
binder  was  a  cheap  and  still  a  very  Serviceable  road- 
way. In  Frontenac  County  there  was  an  abundance 
of  road  building  material  which  greatly  simplified  the 
problem  of  construction.  Some  of  it  was  very  hard, 
but  there  were  various  grades  of  a  softer  nature.  He 
had  found  that  in  building  a  roadway  from  two  diflfer- 
ent  quarries,  one  of  which  produced  a  very  hard  stone 
and  the  other  a  softer  material,  that  the  soft  stone 
consolidated  more  quickly  and  became  smoother,  and 
that  it  stood  the  traffic  a  great  deal  better  than  the 
surface  built  of  the  harder  metal,  which  was  liable  to 
be  torn  up  and  disintegrate.  He  now  followed  the 
plan  of  mixing  the  hard  and  soft. 

For  carrying  the  stone  from  the  crusher  in  the 
quarry  to  the  wagons,  Mr.  Fair  said  he  found  small 
railroad  cars  very  useful.  The  crusher  was  set  up 
close  to  the  face  of  the  quarry  and  one  track  run  in  on 
each  side  of  it,  so  that  while  a  car  was  being  loaded 
at  the  crusher,  another  handled  the  stone  to  the  wag- 
ons.   The  cars  used  were  second-hand  dump  cars. 

Views  of  Macadam  Road  Construction 

Following  Mr.  Fair's  address,  a  moving-picture 
demonstration  of  the  various  operations  in  the  con- 
struction of  a  macadam  road  was  shown  on  the  screen. 
This  demonstration  was  filmed  by  the  Ontario  Gov- 
ernment Bureau  of  Motion  Pictures  for  the  Provincial 
Highways  Department.  The  pictures  followed  the 
construction  of  the  roadway  through  all  the  stages 
from  the  placing  and  spreading  of  the  foundation  ma- 
terial to  the  brooming,  sprinkling  and  final  rolling lof 
the  surface.     Mr.   Fair  passed   some  remarks  as  the 


Asphaltic  Concrete  Construction  on  Dundas  Street 

Mr.  R.  C.  Muir  described  the  various  stages  in  the 
making  of  this  roadway.  The  Eaton  Road  section  of 
Dundas  Street  was  originally  a  water-bound  macadam, 
which  had  been  maintained  by  adding  annual  treat- 
ments of  tar.  Owing  to  change  in  volume  and  char- 
acter of '  traffic  it  became  necessary  to  construct  a 
higher  type  of  road. 

The  bed  was  scarified,  rolled  and  a  binder  coat  of 
hot  asphalt  cement  applied  to  prepare  for  asphaltic 
concrete  18  feet  wide  with  tar-bound  macadam  shoul- 
ders 3  feet  wide.  In  order  to  secure  a  uniform  thick- 
ness of  asphalt,  the  area  each  load  would  cover  at  2^ 
inches  thick  was  marked  out  and  the  material  spread 
uniformly  over  this  section.  Good  judgment  and  great 
care  must  be  exercised  in  rolling  to  prevent  sc|ueezing 
and  displacing  the  mixture.  "i"he  joints  bonding  each 
day's  work  received  special  treatment. 

Frequent  tests  were  made  of  density  of  asphalt 
products  used  and  in  some  cases  a  flux  of  oil  was  ad- 
ded. The  seal  coat  a])plied  by  a  "squeegee"  overlap- 
ped the  macadam  at  the  sides. 

The  plant  consisted  of  a  Cummer  portable  one-car 
as])halt  plant  with  a  capacity  of  2,000  square  yards  of 
2-inch  coating  per  eight-hour  day.  This  plant  was 
operated  l)y  steam  and  is  equi])ped  with  drier,  stor- 
age bins  for  sand  and  gravel,  kettles,  elevators  and 
weighing  ho])pers.  The  organization  used  on  this 
highway  required  17  men  and  was  able  to  turn  out 
206  tons  per  day.  Mr.  Muir's  paper  is  appearing  in 
full  in  our  issue  of  March  13. 

Discussion 

In  the  discusion  that  followed  the  reading  of  the 
paper,  Mr.  Muir  said  that  it  was  unnecessary  to  have 
grade  stakes  for  spreading  the  top  dressing  or  to  use 
screeds  for  levelling.  Raking  with  ordinary  rakes  was 
found  sufficient. 

Mr.  Marston,  of  -Simcoe,  asked  how  'i'arvia  com- 
pared with  asphalt,  and  it  was  ex])lained  that  tar  pro- 
ducts were  found  excellent  in  the  case  of  the  penetra- 
tion method,  but  gave  less  satisfactory  results  when 
mixed  with  a  stone  or  sand  aggregate. 

Mr.  Van  Scoyoc  asked  how  much  the  crown  of  the 
road  varied.  Replying,  Mr.  Muir  said  that  the  specifi- 
cation called  for  a  Zyi-inch  crown  in  9  feet,  but,  un- 
fortunately, it  was  greater  in  some  cases  owing  to  the 
heavy  roller  pushing  out  the  asphaltic  concrete  at  the 
shoulders  of  the  road.  This  was  later  prevented  by 
banking  the  earth  from  the  roadside  against  the  mac- 
adam portion  of  the  road.  The  old  road  had  too  much 
crown,  even  for  a  macadam  road,  having  in  some  cases 
as  much  as  ten  inches.  Mr.  Muir  added  that  extreme 
care  was  exercised  in  grading  the  aggregate  in  order 
to  make  a  dense  mixture.  Three  grades  of  stone,  varj'- 
ing  from  ■/  inch  to  ^  inch,  four  difl'ercnt  grades  of 
sand  varying  from  a  coarse  sand  to  a  fine  sand,  and 
very  fine  dust  secured  from  stone  quarries,  were  used. 

Mr.  McLean.  Deputy  Minister,  added  that  the  ideal 
bituminous  surface  would  have  no  seal  coat,  but  would 
be  rolled  smooth  and  have  a  dressing  of  coarse  sand 
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rolled  into  it.    -This  would  avoid  the  smooth  surface 
and  would  make  a  much  safer  road. 

The  construction  of  the  main  street  in  Sault  Ste. 
Marie  was  described  by  a  delegate  from  that  city.  A 
foundation  of  flagstones  was  first  laid.  This  was  cov- 
ered with  coarse  stone,  and  received  a  waterbound 
macadam. 


Concrete  Road  Construction 

Mr.  T.  H.  Jones,  B.A.Sc,  Brantford,  who  was  to 
have  read  a  paper  on  concrete  road  construction  was 
unable  to  attend  the  conference,  owing  to  severe  flood 
conditions  in  his  locality,  requiring  his  personal  atten- 
tion. 

Mr.  Van  Scoyoc,  of  the  Toronto-Hamilton  High- 
way, gave  a  brief  talk  on  this  roadway.  He  said  that 
this  road  was  the  most  important  link  in  the  most  im- 
portant road  in  Canada.  After  motion  pictures  show- 
ing typical  methods  of  laying  a  cement  road,  Mr.  Van 
Scoyoc  led  the  discussion  on  this  type  of  highway. 

Mr.  Marston  brought  up  the  .subject  of  cracks  in  the 
slabs,  pointing  out  that  a  great  deal  of  the  trouble  was 
in  the  foundation.  Mr.  Barber,  of  the  city  of  Toronto, 
described  various  kinds  of  joints,  adding  that  an  ordin- 
ary 3/8  inch  joint  made  of  asphalt  binder  was  as  good 
as  any. 

Mr.  Van  Scoyoc.  when  asked  if  any  serious  at- 
tempt had  been  made  to  keep  the  Toronto-Hamilton 
Highway  clear  of  .snow  and  open  for  motor  trafific,  re- 
plied that,  with  the  exception  of  two  weeks,  the  road 
had  been  kept  open,  but  that  they  had  a  peculiar  pro- 
blem in  this  case  keeping  a  road  open  for  both  heavy 
motor  traffic  and  for  sleighs.  They  used  an  ordinary 
road  grader,  but  had  in  mind  trying  out  a  lumberman's 
plow,  followed  by  a  roller. 

It  is  probable  that  the  department  in  the  near 
future  will  extend  this  roadway  to  the  border.  The 
possibilities  of  a  thoroughfare  open  from  the  United 
States  border  for  twelve  months  of  the  year,  and  suit- 
able for  heavy  motor  traffic  as  a  remedy  for  freight 
congestion,  are  quite  apparent. 


Ontario  Highway  Legislation 

By  W.  A.  McLean,*  Mem.  Can.  Soc.  C.E. 

THE  control  of  roads  and  streets  throughout  the 
province,  while  primarily  vested  in  the  Crown, 
as  represented  by  the  provincial  government, 
is  now  regarded  largely  as  a  municipal  function, 
having  been  conveyed  to  the  municipal  authorities  by 
statutes  of  the  provincial  legislature.  In  the  enacting 
of  legislation  governing  highways,  it  is  impossible  to 
foresee  all  the  conditions,  because  of  this  and  because 
conditions  are  constantly  changing  and  developing; 
amendments,  and  in  frequent  cases  new  legislation,  are 
constantly  becoming  necessary.  The  Municipal  Act 
is  the  basis  of  municipal  road  management  in  On- 
tario, in  that  it  provides  organization  for  the  local 
government  of  the  towns,  townships,  villages,  cities 
and  counties,  specifying  the  duties  and  powers  of  the 
municipal  councils.  Municipal  councils  have  only  the 
powers  expressly  conveyed  to  them  by  act  of  legis- 
lature. These  general  powers  and  duties  with  re- 
spect to  roads  and  streets  are  more  specifically  enum- 
erated in  articles  20  and  21  of  the  Municipal  Act,  giv- 
ing local  institutions  power  to  pass  by-laws  with  re- 
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gard  to  the  regulation  of  traffic  and  the  general  use 
of  highways. 

At  one  time  acts  respecting  toll  roads  were  of  much 
importance,  as  numerous  road  companies  were  formed 
and  roads  built.  With  the  development  of  railways 
and  steamship  lines  these  roads  fell  into  disuse  and  be- 
came unprofitable,  and  were  in  some  cases  abandoned 
by  their  owners,  in  others  being  purchased  by  the 
councils  or  local  municipalities  and  freed  from  toll. 
Only  about  ninety  miles  of  toll  road  remain  in  the 
province,  and  the  prospects  are  that  they  will  disap- 
pear in  the  near  future ;  hence  the  Toll  Roads  Act  and 
the  Tolls  Exemption  Act  are  of  little  general  import- 
ance. The  legislation  respecting  statute  labor  became 
obsolete  as  traffic  increased  and  was  discarded  when  it 
was  found  that  the  cash  expenditure  was  in  one  case 
$2,800,000,  against  1,100,000  days  of  statute  labor. 
Later  the  Municipal  Act  was  found  to  be  lacking,  in 
that  it  did  not  provide  sufficient  funds  and  organiza- 
tion to  keep  pace  with  the  demands.  It  was  unfair 
and  impracticable  that  counties  and  municipalities 
should  bear  all  the  expense  of  keeping  up  roads  when 
the  traffic,  through  the  introduction  of  the  motor  ve- 
hicle, developed  until  in  some  cases  there  are  as  many 
as  two  or  three  thousand  vehicles  passing  over  a  road 
in  twenty-four  hours,  going  long  distances  and  carry- 
ing heavy  loads.  Statistics  show  that  in  the  average 
county,  80  per  cent,  of  the  traffic  passes  over  20  per 
cent,  of  the  actual  highways.  Because  of  these  condi- 
tions, counties  were  struggling  to  keep  up  their  main 
arteries,  getting  very  meagre  results  and  neglecting 
roads  of  less  importance.  To  alleviate  this  condition, 
legislation  was  passed  by  which  the  province  paid  40 
per  cent,  of  the  cost  of  the  construction  of  the  roads 
and  20  per  cent,  of  the  cost  of  the  maintenance,  the 
funds  being  secured  from  the  automobile  license  fees. 
In  certain  cases  special  legislation  regarding  some  sub- 
urban roads  is  enacted,  by  which  the  province  pays  40 
per  cent.,  a  city  30  per  cent.,  leaving  the  county  30  per 
cent,  to  liquidate,  while  in  several  instances  (not  par- 
ticularly to  relieve  the  county,  but  because  the  traffic 
merits  the  expenditure  and  because  the  road  is  not  in 
the  proximity  of  the  city)  the  provincial  authorities 
take  over  70  per  cent,  of  the  cost. 

While  roads  are  necessarily  affected  by  provisions 
of  other  statutes  such  as  the  Assessment  Act  and  the 
Drainage  Acts,  the  more  important  statutes  relating 
to  highways  are  now  the  following: — The  Highway 
Improvement  Act ;  The  Ontario  Highways  Act ;  The 
Provincial  Highway  Act;  The  Local  Improvement 
Act ;  The  Statute  Labor  Act ;  The  Load  of  Vehicles 
Act ;  The  Highway  Travel  Act ;  The  Motor  Vehicles 
Act ;  The  Traction  Engines  Act ;  The  Snow  Fences 
Act;  The  Snow  Roads  Act;  The  Tree  Planting  Act; 
The  Colonization  Roads  Act. 

Damage  Caused  by  Speeding 

Mr.  McLean,  in  opening  up  the  discussion  on  the 
subject,  pointed  out  how  detrimental  speeding  in 
heavy  touring  cars  is  to  the  wearing  surface  of  high- 
ways, since  the  shear  transmitted  by  the  driving  wheels 
to  the  road  crust  varies  directly  as  the  square  of  the 
speed.  Thus,  if  the  shear  at  a  speed  of  10  miles  be 
taken  as  unity,  the  shear  at  20  miles  would  be  four 
times  and  at  30  miles  would  be  nine  times  as  great. 

The  attitude  of  road  superintendents,  in  general, 
towards  motorists  guilty  of  speeding,  was  probably  in- 
dicated by  the  remark  of  one  of  those  present,  that 
"a  speed  artist  should  not  be  given  the  option  of  a 
fine,  but  such  vandalism  should  be  a  prison  offence." 

Mr.  McLean  proceeded  to  explain  that  legislation 
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Foundation  Thicknesses  Required  to  Withstand  Various  Loads 

WeiRTht 

of 
Vehicle 
Tons. 

Tire 

Thickness 

Inches. 

Allowable  Weight 

per  Sq. Inch 

of  Tire 

Lbs. 

Gravel 

(S.  L.  per 

Sq.  Ft. 

9  Tons). 

Sand 

(S.  L.  per 

Sq.  Ft. 

4  Tons). 

Dry  Clay                Wet  Clay 

(S.  L.                         (S.  L. 
2  Tons).                    1  Ton). 

Quick  Sand 

(S.  L- 

%  Ton). 

3 

3.07 

650 

2.33 

.•i.74 

5.98 

9.05 

13.40 

G 

6.15 

650 

2.63 

4.87 

7.92 

12.75 

18.30 

9 

9.21 

650 

3.16 

5.65 

9.20 

14.40 

21.80 

13 

13.00 

660 

3.46 

6.10 

9.60 

16.20 

24.80 

15 

12.00 

833 

4.20 

7.26 

12.00 

18.60 

28.20 

18 

12.00 

1,000 

4.90 

8.26 

13.50 

20.82 

31.50 

21 

12.00 

l,16f> 

5.48 

(t.2.'-. 

M.O.'J 

22. '■.0 

34.60 

respecting  excessively  heavy  loading  on  trucks  is  under 
consideration,  since  the  heavy  loading  requires  an 
unreasonably  thick  stone  foundation  for  roads.  The 
table  herewith,  showing  the  thickness  required  to 
with.stand  various  vehicle  loads,  was  thrown  on  the 
screen.  In  a  wet  sea.son,  Mr.  McLean  .stated,  the  con- 
ditions under  "Wet  Clay"  are  applicable  to  most  high- 
ways. The  figures  are  based  on  the  assumption  that 
the  stress  is  transmitted  at  an  angle  of  30  degrees  to 
the  vertical. 


Heavy    Grading    of    Earth 
Roads  in  Lincoln 


By  Mr.  P.  Robertson* 


Previous  to  1917  we  had  only  thirty  miles  of  county 
roads,  that  which  was  known  as  the  Queenston  and 
(Grimsby  Stone  Road,  and  in  1917  we  added  to  our  then 
county  road  130  odd  additional  miles  of  principally 
clay  roads.  A  large  portion  of  these  roads  was  in  a 
township  which  had  been  doing  the  road  work  by 
statute  labor.  As  a  rule  the  roads  are  not  uniform  in 
width  nor  uniform  as  to  sub-grade;  quite  frequently 
very  crooked,  having  in  some  instances  been  built 
around  obstructions  which  existed  at  the  time  the 
road  was  laid  out. 

The  Road  Committee  decided  to  have  uniform 
roads — that  is,  roads  with  light  traffic  we  would  grade 
24  feet  from  ditch  to  ditch  and  roads  with  heavy  traffic 
28  feet.  When  we  started  to  grade  these  roads  we 
came  to  the  conclusion  that  it  was  impossible  to  do 
the  work  with  teams.  The  Committee  purchased  a  16- 
32  Sawyer  Massey  oil  tractor,  which  handled  the  work 
fine.  In  .starting  the  grading  of  these  heavy  earth 
roads  we  staked  the  road  10  feet  from  the  center  of 
the  road,  then  ploughed  three  furrows  on  the  outside 
of  the  stakes,  which  would  make  the  road  24  feet  from 
ditch  to  ditch ;  we  staked  12  feet  from  the  center  of 
the  road  for  28-foot  road.  We  did  not  pay  any  atten- 
tion to  culverts  already  existing,  for  they  were  all  too 
short  for  a  county  road,  and  had  to  be  lengthened  or 
re-built.  Our  plan  was,  in  grading  these  roads,  to 
make  them  straight  and  uniform.  When  we  had  the 
ploughing  complete  the  tractor  finished  the  road  with 
five  or  six  rounds,  pulverizing  the  lumps  and  rolling 
the  road.  We  used  a  harrow  to  follow  the  grader  at 
first,  but  used  a  two-blade  drag  later  in  the  season,  and 
found  it  improved  the  road  to  a  greater  extent  than 
a  harrow.  The  sides  of  the  ditches  sloped  about  1^ 
feet  horizontally  to  1  foot  vertically,  and  the  crown 
of  the  road  had  a  rise  of  1  inch  to  the  foot  from  the 
shoulder  of  the  ditch  to  the  centre  of  the  road.  We 
cut  down  all  hills  and  moved  the  earth  to  low  places, 
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improving  our  grades.  On  roads  that  required  no 
hill  cutting  we  could  finish  from  three-quarters  of  a 
mile  to  one  mile  a  day,  the  tractor  handling  a  heavy 
grader  that  it  would  take  four  teams  to  operate. 

Regarding  the  surface  drainage  on  earth  roads. 
This  can  best  be  accomplished  by  the  use  of  a  two- 
blade  drag  which,  if  used  periodically  after  a  rain,  wiU 
keep  the  surface  of  the  road  level  and  smooth  so  that 
it  will  shed  water  readily  on  a  road  where  the  traffic 
is  not  heavy.  I  might  say,  regarding  the  drainage, 
that  tile  drainage  at  side  or  beneath  the  surface  in 
some  instances  is  just  as  essential  and  will  give  equally 
good  results  a])plicd  to  earth  roads  as  when  applied 
to  the  higher  class  pavements  and  more  expensive 
roads.  The  cost  of  operation  of  the  grading  equip- 
ment was  approximately  as  follows:  Man  on  tractor, 


.'lods  thrown  in  centre— how  not  to  grade. 

$3.50;  man  on  grader,  $3.00;  coal  oil,  $3.50;  oil,  $1.50; 
total,  $11.50  per  day. 

Mr.  Robertson's  Address 

Motion  pictures  were  shown  illustrating  Mr.  Rob- 
ertson's talk.  A  very  interesting  feature  was  the  use 
of  the  tractor  as  motive  power  for  plowing  up  the  road- 
bed or  sides. 

The  question  as  to  the  advisability  of  leaving  the 
sod  turned  up  from  the  edges  in  the  roadbed  led  to 
considerable  discussion.  Many  of  the  men  present 
were  of  the  opinion  that  the  sod  would  decay.  Mr. 
Robertson  claimed  that  they  helped  as  a  binder,  and 
that  the  cleats  on  the  drive  wheels  of  the  tractor  broke 
them  up  into  such  small  particles  that  any  trouble 
caused  by  the  vegetable  matter  wasting  would  be  so 
evcniv  distributed  that  it  would  not  afifect  the  road. 
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Preliminary  Work   on   Provincial  Highways 


By  Geo.  Hogarth,  O.  L.  S.,  Assoc.  Mem.  Can.  Soc.  C.  E.* 


THE  Provincial  Highways  Act  was  passed  at  the 
1916  session  of  the  Legislature,  and  was  to  take 
effect  on  a  day  proclaimed  by  the  Lieutenant- 
Governor  of  Ontario.  On  April  10th,  1917,  the 
Act  was  proclaimed,  and  on  .A.ugust  21st,  1917,  a  Pro- 
vincial Highway  was  assumed  through  the  counties  of 
Ontario  and  Durham.  The  road  thus  assumed  is  known 
as  the  Kingston  Road,  and  passes  through  the  south- 
erly portions  of  the  Townships  of  Pickering,  Whitby, 
Whitby  East,  Darlington,  Clarke  and  Hope.  No  road 
was  assumed  in  the  towns  of  Whitby,  Oshawa,  Bow- 
manville  or  the  village  of  Newcastle.  AH  structures 
on  the  assumed  road  were  taken  over,  and  a  careful 
examination  made  to  determine  what  repairs,  if  any, 
were  required  to  make  the  structure  safe  for  public 
travel. 

When  the  road  was  assumed  certain  standards  were 
established  for  width  of  roadway  and  cross  section  of 
ditches.  The  width  of  right-of-way  in  different  parts 
of  the  road  as  fenced  varied  from  about  40  feet  to 
nearly  70  feet,  and  while  a  definite  width  of  roadway 
and  ditches  was  decided  upon,  the  question  of  total 
width  of  road  allowance  was  left  open  for  further  con- 
sideration. Two  designs  for  a  road  allowance  have 
since  been  drawn  up,  one  for  an  allowance  66  feet  in 
width,  and  a  second  for  an  allowance  86  feet  in  width. 
It  was  found  that  the  86  feet  width  was  required  to 
provide  for  everything  essential  to  public  highway ; 
that  is,  the  surface  of  the  roadway,  the  ditches,  tele- 
phone lines,  power  lines  and  a  bordering  of  trees.  The 
width  of  roadway  adopted  was  28  feet,  and  provision 
is  made  for  widening  to  ?iO  feet  at  some  future  date. 
In  'addition  to  the  establishing  of  roadway  standards 


Fig.  1— View  of  road  obstructed  by  siirubbery,  etc. 

a  pamphlet  of  regulations  was  issued  governing- the 
construction  and  maintenance  o£  telephone  and  power 
lines  on  such  highways. 

The  Maintenance  System 

When  taking  over  the  road  it  was  considered  that 
a  comprehensive  system  of  maintenance  of  the  high- 
way would  be  inaugurated.  This  has  been  carried  out, 
and  last  fall  every  preparation  was  made  by  proper 
ditching,  drainage  and  gravelling,  to  place  the  road 
in  such  condition  that  next  spring  one  man  will  be 
able  to  keep  a  section  of  some  length  in  a  good  con- 
dition of  travel.     To  round  out  a  good  maintenance 


system  requires  that  proper  attention  be  given  to  the 
safety  of  bridges  and  culverts,  and  in  some  cases  this 
involves  the  rebuilding  of  structures  which  are  beyond 
repair.  The  maintenance  system  has  been  gauged  to 
provide  for  the  traffic  passing  over  the  road,  and  a  sur- 
face is  being  developed  so  that  the  ordinary  operations 
of  grading  and  split  log  dragging  will  keep  the  road 
in  good  condition.  Several  sections  of  the  Provincial 
Highway  had  been  gravelled  from  time  to  time  by 
the  townships  before  the  province  took  over  the  road. 
These  sections,  while  under  township  management, 
had  only  statute  labor  applied  to  them,  and  were  in 


•  Engineer  of  Highways,  Ontario. 


Fig.  2— Sam*  as  Fig.  1  made  safe  for  travillei^ 

fairly  passable  condition,  thus  proving  that  the  gravel 
road  may  give  satisfaction  until  such  time  as  increas- 
ing traffic  demands  a  stronger  surface. 

With  this  precedent  as  a  guide  it  was  decided  to 
gravel  the  road  over  those  sections  which  were  most 
in  need  of  such  material.  This  condition  was  met  with 
over  the  greater  length  of  the  road,  and  a  gang  was 
put  on  in  each  township  to  haul  and  place  gravel. 
The  roughest  sections  were  first  gravelled,  and  as  work 
progressed  and  as  more  teams  were  available  it  was 
possible  to  gravel  or  patch  a  fair  percentage  of  the 
length  of  the  road. 

Before  work  was  commenced  there  were  two  sec- 
tions of  the  road  which  were  so  rough  that  it  was 
impossible  to  drive  at  a  greater  speed  than  four  or  five 
miles  per  hour.  Two  or  three  weeks  after  work  was 
commenced  these  sections  were  comfortable  to  ride 
over  and  several  weeks  later,  when  traffic  had  con- 
solidated the  gravel,  the  entire  road  could  be  travelled 
from  end  to  end  in  comfort  and  at  a  fair  rate  of  speed. 

While  gravelling  was  begun  as  soon  as  the  road 
was  assumed,  the  grading  and  rounding  up  of  the  sur- 
face was  not  lost  sight  of,  and  a  light  grader  was  pur- 
chased. This  machine  was  used  to  cut  off  the  shoulder 
and  cast  it  out  towards  the  ditch,  thus  giving  a  rounded 
up  section  which  shed  water.  A  heavy  grader  built 
to  be  drawn  by  a  20  horse  power  tractor  was  later 
bought,  as  better  results  were  more  rapidly  obtained  on 
some  sections  with  the  grader  than  by  gravelling.  The 
heavy  grader  when  drawn  by  a  tractor  proved  to  be 
a  time-saving  device  and,  being  powerful  and  well 
built,  no  time  was  lost  from  breakages  and  repairs. 

Several  sections  of  the  road  were  early  marked  out 
for  improvement  of  the  drainage  and  ditching.  These 
sections  were  on  long  hills  in  cuttings  where  the  or- 
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iginal  roadway  had  not  been  excavated  wide  enough. 
Little  or  no  provision  for  side  ditches  had  been  made 
and  the  water  during  rainstorms  followed  down  the 
centre  of  the  road.  JJrag  scrapers  were  employed  to 
move  a  large  quantity  of  material,  and  in  this  manner 
a  wide  cross-section  was  made  with  side  ditches  about 
2>^  feet  deep.  On  one  hill  where  the  haul  was  quite 
a  distance,  the  earth  was  moved  with  carts  and  used 
to  widen  out  a  narrow  fill  in  the  valley.  The  com- 
pletion of  this  work  made  a  marked  improvement  in 


FiJ.  3— Welland  County  road  bufure  improvemtnt. 

the  roadway  and  completely  eliminated  wet  spots  and 
springs  which  formerly  occupied  the  centre  of  the 
highway. 

The  ditches  during  this  winter  also  gave  evidence 
of  being  able  to  intercept  water  flowing  off  the  hills 
and  so  prevent  it  flowing  onto  the  road  and  creating 
bad  ice  conditions.  The  evidence  to-day  is  that  the 
road  in  a  cutting  having  deep  side  ditches  is  dry,  and 
the  road  with  inadequate  ditches  is  covered  with  ice. 
One  hill  which  was  widened  and  improved  with  deep 
ditches  had  always  been  soft  and  troublesome  to  main- 
tain. When  opening  the  side  ditches  a  spring  was 
discovered  half  way  up  the  hill  in  the  north  ditch  and 
a  drain  tile  emptied  under  the  road  at  the  south  side. 
Water  flowed  continuously  in  these  side  ditches  after 
they  were  opened,  and  the  action  of  this  section  of  road 
will  be  carefully  watched  during  the  thaw  this  spring. 

The  examination  of  the  bridges  and  culverts  showed 
that  some  attention  was  required  immediately.  Water 
flowing  down  the  road  and  through  the  floor  of  the 
bridge  had  undermined  a  large  abutment  to  a  consider- 
able extent.  This  excavation  was  filled  with  field 
stone,  and  steps  taken  to  divert  the  water  so  as  to  pre- 
vent further  damage.  A  nember  of  timber  culverts 
were  in  an  advanced  state  of  decay,  the  wood  being 
eaten  up  with  dry  rot.  Concrete  culverts  replaced 
these  structures,  and  ample  opening  was  allowed  in  all 
new  structures.  . 

Culvert  Construction 

One  point  with  reference  to  all  culverts. is  that  they 
are  built  the  full  width  of  the  roadway  and  not  less 
than  30  feet  is  allowed  between  the  inside  faces  of 
end  walls.  This  gives  a  roadway  unobstructed  by 
handrails  and  guardrails  and  removes  to  a  great  extent 
the  danger  of  accidentally  running  over  the  end  of  a 


short  culvert.  The  roadway  is  graded  over  all  cul- 
verts and  at  least  six  inches  of  gravel  placed  on  top 
of  the  concrete  slab. 

Several  steel  bridges  are  on  the  highway.  They 
are  all  of  light  construction  and  not  suitable  to  the 
heavy  loads  passing  over  the  highway  to-day.  It  is 
expected  that  one  of  these  bridges  will  this  summer 
be  replaced  by  a  substantial  concrete  culvert  of  ample 
opening,  and  in  that  manner  a  narrow  roadway  and 
dangerous  turn  will  be  eliminated.  All  new  bridges 
and  culverts  are  being  built  to  carry  class  "C"  load- 
ing, the  concentrated  load  of  which  is  a  20-ton  road 
roller.  The  clear  width  of  roadway  on  all  through 
structures  will  be  20  feet,  and  sidewalks,  wherever  pro- 
vided, will  be  6  feet  in  clear  width. 

In  this  connection  it  might  be  well  to  state  that 
automobile  moving  vans  and  heavy  motor  trucks  from 
Toronto  and  Hamilton  are  continuously  passing  over 
the  highway.  Some  of  these  trucks  are  more  than 
9  feet  wide,  and  when  loaded  weigh  up  to  15  tons. 
This  traffic  has  been  forced  onto  the  highway  and  is 
rapidly  increasing.  A  motor  truck  will  take  a  load  of 
goods  idrect  from  a  factory  or  house  in  Hamilton  or 
I  ()r()nto,  and  deliver  them  at  their  destination  in 
\\hitby,  Oshawa  or  Bowmanville  in  a  few  hours.  This 
is  almo.st  as  quick  as  the  material  could  be  loaded  onto 
a  freight  car  and  two  handlings,  with  consequent  dam- 
age, are  saved  if  the  goods  are  taken  by  motor.  The 
motor  trucks  on  the  highway  are  rapidly  increasing, 
and  this  business  should  develoji  wonderfully  during 
the  coming  summer. 

Bad  Turns  Eliminated 
In  several  places  the  view  in  travelling  the  highway 
was  very  much  obstructed  due  to  trees  or  sharp  turns 


Fig.  4— Same  as  Fig.  3  one  year  later. 

hidden  by  bushes  and  other  obstructions.  One  turn 
which  was  nearly  a  right  angle,  was  so  obstructed  that 
no  view  of  an  approaching  vehicle  could  be  obtained 
until  the  cars  approached  within  a  very  .short  distance 
of  each  other,  and  the  turn  combined  with  the  blinded 
view  made  the  corner  particularly  dangerous.  A  small 
piece  of  property  was  obtained  to  round  oflF  the  cor- 
ner, a  number  of  telephone  poles,  stub  poles,  guard 
rails,  fences  and  rural  delivery  boxes  were  moved  away 
and  the  entire  corner  was  opened  up  so  that  a  good 
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vision    is    obtained,    and    the    danger    of    accident    is 
avoided. 

Two  steam  tractors  were  purciiased  for  hauling 
the  graders  and  handling  trains  of  thrqe  gravel  wagons, 
each  wagon  having  a  capacity  of  3^^  cubic  yards. 
Steam  power  was  selected  because  of  simplicity,  ease 
of  repairs  and  the  possibility  of  obtaining  local  help 
to  operate  steam  engines  as  against  experienced  mech- 
anics being  required  to  operate  any  other  kind  of 
power.  These  engines  operated  continuously  for 
about  three  months,  after  which  one  was  used  to  heat 
gravel  for  a  culvert  that  was  started  late  in  the  fall. 
No  difficulty  was  experienced  in  keeping  these  mach- 
ines in  operating  condition,  and  they  gave  good  satis- 
faction. In  order  to  keep  the  boilers  in  proper  con- 
dition thev  were  washed  out  at  the  end  of  each  week. 


A  system  of  maintenance  is  being  considered  for 
the  entire  road  for  the  coming  summer.  The  road 
will  be  divided  into  convenient  sections  and  a  local 
man  employed  to  look  after  each  section.  The  section 
man  will  have  a  split  log  drag  and  will  be  expected  to 
keep  the  road  and  ditches  open  and  apply  gravel  from 
convenient  pits  as  may  be  required. 

Snow  blockades  on  the  Provincial  Highway  have 
not  been  frequent  or  serious  this  winter,  the  reasons 
probably  being  that  the  road  runs  roughly  east  and 
west,  and  wire  fences  exist  over  the  greater  portion  of 
the  distance.  One  short  section  which  runs  north 
and  south  was  filled  up  with  snow  due  to  a  snake 
fence  and  an  orchard  on  the  west.  Isolated  drifts 
have  formed  in  a  number  of  places  but  no  difificulty 
was  encountered  in  quickly  opening  the  road  for  travel. 


I 


County  and  Township  Road  Organizations 


I 


MR.  W.  Huber,  assistant  engineer  of  the  High- 
ways Dept.,  addressed  the  conference  on  the 
above  mentioned  subject,  dealing  first  with 
the  county  organization.  He  pointed  out  that 
organization  meant  the  bringing  into  active  connec- 
tion and  co-operation  of  a  number  of  parts,  and  it  was 
because  of  their  efforts  in  this  direction  that  some  con- 
tractors were  able  to  make  such  a  success  of  their 
business  and  to  carry  on  their  work  so  efficiently. 
Likewise,  in  county  road  organization  this  idea  must 
be  kept  uppermost,  and  the  various  units  must  work 
in  harmony  with  one  another. 

The  first  factor  that  must  be  taken  into  considera- 
tion was  public  opinion.  Unless  the  good  roads  pro- 
ject had  the  public  backing  it,  no  real  progress  could 
be  made.  The  next  step  was  the  selection  of  proper 
roads.  The  county  should  not  be  expected  to  assume 
too  many  highways  at  one  time ;  the  less  they  started 
with,  the  better  would  they  be  able  to  work  up  their 
organization  and  carry  out  the  preliminary  work. 
After  the  organization  is  properly  formed,  its  scope 
can  gradually  be  extended  as  seems  advisable.  The 
roads  chosen  should  be  the  main  market  routes.  An- 
other very  important  factor  was  the  attitude  of  the 
county  council.  It  was  absolutely  necessary  that 
the  councillors  should  take  a  broad-minded  view  of 
the  matter  and  remember  that  they  are  working  for 
the  county  as  a  whole  and  not  for  the  various  muni- 
cipalities to  which  they  may  belong,  if  operations 
were  to  be  carried  on  in  a  systematic  and  well-or- 
dered manner. 

Appointment  of  Road  Committee 

The  road  committee,  Mr.  Huber  said,  sh(ndd  be 
comparatively  small,  comprising  perhaps  from  three 
to  five  members,  who  have  sufificient  time  to  devote  to 
the  work.  The  committee  should  keep  in  close  touch 
with  the  work  and  meet  often,  and  with  a  small  num- 
ber this  could  be  more  easily  accomplished.  There 
were  many  details  in  connection  with  the  system  that 
the  committee  could  attend  to  without  reference  to 
the  council,  such  as  the  ordering  of  material,  buying 
of  machines,  etc. 

A  Road  Superintendent's  Qualifications 
A   road   superintendent   must  be   a   man   of   fairly 
good  education  and  capable  of  carrying  on  ordinary 
business  transactions,  as  well  as  having  practical  ex- 


perience in  road  work.  He  should  be  permitted  to 
carry  on  operations  without  local  interference.  If  a 
county  councillor  wants  to  make  a  complaint,  let  him 
do  so  through  the  road  committee.  As  far  as  the  se- 
lection of  foremen  is  concerned,  this  ought  to  be  ab- 
solutely in  the  hands  of  the  superintendent.  There 
was  some  difference  of  opinion  as  to  the  engaging  of 
men  by  the  foreman.  However,  if  the  foreman  is  a 
first  class  man  he  should  certainly  have  this  privilege. 
It  is  beneficial,  if  possible,  to  engage  gangs  of  men 
for  the  season,  as  even  though  the  work  be  unskilled, 
the  men  improve  considerably  with  experience.  Fre- 
quent dismissal  and  re-engaging  of  workmen  should 
be  avoided  as  far  as  possible.  Sufficient  wages  should 
be  paid,  as  the  contentment  of  the  men  in  this  respect 
contributes  greatly  to  the  success  of  the  work. 

Definite  Programme  Necessary 

Work  on  a  good  roads  system  should  be  carried 
out  according  to  a  definite  plan — not  merely  for  one 
year^jut  a  programme  of  construction  work  should 
be  laid  out  covering  a  term  of  years,  perhaps  ten  or 
more,  necessary  to  complete  the  system.  Operations 
should  be  carried  on  in  such  a  way  that  each  .step 
would  fit  in  with  the  next.  It  is  also  possible  to  plan 
ahead  for  maintenance  work,  even  though  it  be  only 
for  one  year.  After  the  roads  are  as.sumed,  the  first 
thing  to  do  is  to  put  them  in  passable  shape.  Some- 
times townships,  knowing  what  roads  the  county  pro- 
l)oses  to  take  over,  will  purposely  neglect  them  and 
they  fall  into  very  bad  condition.  The  distribution 
of  .the  work  over  practically  the  whole  system  at  the 
beginning  is  likely  to  create  a  favorable  impression 
and  win  over  some  who  may  have  been  opposed  to 
the  system. 

In  carrying  on  maintenance,  the  work  should  be 
divided  into  a  large  number  of  sections,  and  each  sec- 
tion should  have  one  man  over  it  acting  in  the  capacity 
of  working  foreman.  This  organization  might  also  ex- 
tend to  snow  shovelling.  If  the  .superintendent  keeps 
a  close  watch  on  the  maintenance  foreman,  he  can 
pick  out  the  most  likely  men  for  construction  fore- 
men, which  position  demands  the  better  class  men. 

In  the  spring  the  entire  .sy.stem  should  be  graded. 
If  this  is  done  properly,  the  roads  can  probably  be 
maintained  in  good  condition  by  systematic  dragging. 
It   is   of   considerable    importance    that    a     sufificient 
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number  of  drags  be  provided,  as  it  wastes  time  and 
tends  to  the  dissatisfaction  of  the  foreman  if  he  has 
to  go  a  long  distance  to  obtain  his  implements.  The 
maintenance  foreman  should  attend  to  the  filling  of 
holes  on  the  roads,  clearing  of  drains,  cutting  of  weeds, 
repairing  of  bridges  and  culverts,  etc.  He  should  re- 
ceive special  instructions  to  examine  the  roads  after 
heavy  rains,  as  this  was  the  time  when  trouble  was 
most  liable  to  arise. 

In  laying  out  the  programme  for  the  year's  work, 
a  tour  of  inspection  should  be  made  as  early  in  the 
season  as  possible,  by  the  road  committee  and  county 
superintendent.  This  served  two  objects.  Roads  are 
thus  seen  at  their  worst  and  an  intelligent  estimate 
can  be  formed  of  what  must  be  done  during  the  year. 
In  the  earlier  years  after  the  system  is  assumed  it 
would  be  well  to  make  an  examination  of  bridges  and 
culverts  to  see  what  repairs  and  renewals  were  re- 
quired. 

Contract  Work  and  Day  Work 

For  ordinary  roads  such  as  stone,  rubble  or  earth, 
day  labor  was  preferable.  On  the  higher  types  of 
road,  such  as  concrete,  bituminous  concrete,  bitumin- 
ous macadam,  where  considerable  skill  was  required, 
contract  work  might  well  be  considered. 

Machinery  should  be  used  to  as  great  an  extent 
as  possible.  Hauling  and  grading  are  two  items  on 
which  labor  costs  may  be  thus  cut  down.  There  should 
also  be  sufficient  machinery  to  carry  on  work  at  a 
number  of  different  points.  Approximately  ten  years 
is  considered  a  reasonable  time  in  which  to  complete 
a  county  roads  system  and  it  is  figured  that  one  outfit 
will  construct  five  or  six  miles  per  year.  In  that  way 
one  roller  would  complete  about  60  miles  in  ten  years, 
and  there  should  therefore  be  one  roller  for  every  sixty 
miles.  It  is  important  that  the  work  be  arranged  so 
that  all  machines  should  be  working  to  ca])acity. 

Mr.  Huber  pointed  out  that  the  provision  of  road 
camps  right  on  the  job  might  be  of  considerable  ad- 
vantage in  keeping  the  men  permanently  employed, 
as  they  would  always  have  accommodation  no  matter 
in  what  part  of  the  county  work  might  be  going  on. 
It  would  also  be  the  means  of  saving  many  a  half  day's 
work  in  wet  weather. 

To  stimulate  interest  in  the  work,  good  conditions 
and  wages  were  necessary.  It  might  perhaps  be  well 
to  let  the  foremen  know  that  their  work  was  being 
compared,  but  this  was  not  advisable  as  a  rule  in  the 
case  of  the  men.  Having  material  hauled  by  contract, 
might  be  useful  in  hurrying  up  work. 

There  was  a  certain  amount  of  work  that  the  super- 
intendent could  look  after  in  the  winter  time.  Ma- 
terial could  be  purchased  and  delivered ;  field  stone 
could  be  hauled  to  the  road  side  and  piled  ready  for 
crushing  in  the  spring.  The  overhauling  of  machinery 
should  also  be  done  in  the  winter,  so  as  to  eliminate  as 
far  as  possible  all  trouble  with  it  during  the  working 
season.  In  this  connection  it  was  well  to  put  all  ma- 
chinery in  charge  of  a  capable  mechanic  and  make  him 
responsible  for  its  upkeep. 

Passing  and  Paying  of  Accounts 
All  accounts  should  be  submitted  directly  to  the 
road  superintendent,  as  he  was  in  a  position  to  classify 
them  and  to  state  on  what  part  of  the  road  system 
they  were  chargeable.  He  should  .show  just  for  what 
purpose  every  item  was  appropriated.  These  accounts 
should  then  be  submitted  to  the  county  road  committee, 
and  if  they  were  satisfied,  should  be  handed  on  to  the 
countv  treasurer. 


There  were  quite  a  number  of  systems  of  paying 
workmen.  The  whole  amount  might  be  handed  to 
the  superintendent  and  he  might  distribute  it  among 
the  foremen,  or  jjay  the  men  direct;  also  the  money 
might  be  handed  to  the  foremen  in  the  first  place  or 
sent  to  the  men  direct.  One  system  which  might  prove 
satisfactory  and  save  trouble,  was  to  submit  the  total 
amount  to  the  bank  and  let  them  make  up  the  en- 
velopes and  pay  the  men. 

Township  Organization 

With  regard  to  township  organization,  Mr.  Huber 
said  that,  just  as  in  the  case  of  the  county,  the  prob- 
lem was  one  of  producing  co-ordination  and  co-opera- 
tion in  the  carrying  out  of  the  work.  The  first  step, 
therefore,  was  to  place  the  work  in  the  hands  of  one 
man.  The  old  system  of  statute  labor  and  employment 
of  pathmasters  lacked  this  element  of  co-ordination. 
If  path-masters  must  still  be  employed,  it  would  be 
well  to  -place  them  under  the  supervision  of  a  road 
superintendent.  Statute  labor  might  possibly  be  used 
for  the  hauling  of  material. 

In  closing,  Hr.  Huber  stated  that  the  dejiartment 
was  at  the  disposal  of  the  road  superintendents  and  it 
was  its  desire  to  assist  them  in  every  way  possible. 


Fireproofing  Wooden  Buildings 

In  these  days  of  shortage  of  material.  ])arlicularly 
of  steel,  it  is  interesting  to  note  that  practically  per- 
manent buildings  may  be  erected  of  wood,  covered 
with  large  sheets  of  asbestos  building  lumber,  manu- 
factured in  various  thicknesses  of  asbestos  fibre  and 
Portland  cement.  Not  only  is  this  material  fireproof, 
l)ut  it  is  practically  indestructible  from  ordinary  wear 
and  tear  and  is  a  good  non-conductor.  Existing  wood- 
en buildings  also  may  rapidly  be  transferred  into  prac- 
tically fireproof  buildings  with  an  appearance  that  is 
decidedly  improved.  Churches,  hospitals,  residences, 
factories,  schools,  and  almost  every  class  of  building 
have  been  lined  with  this  material  instead  of  with 
lath  and  plaster,  on  account  of  the  additional  fire  pro- 
tection and  also  because  it  is  vermin  and  moisture- 
proof,  and  does  not  crack  and  fall  as  will  ordinary  plas- 
ter. It  has  been  in  use  for  a  number  of  years  as  a  lin- 
ing for  boiler  and  engine  rooms  in  wooden  vessels,  and 
where  there  is  any  possibility  of  fire  it  is  frecpiently 
adoi)ted  as  a  ])art  of  the  general  movement  for  the  con- 
servation of  existing  materials.  The  material  ma}'  also 
be  obtained  in  shingle  form,  various  sizes  and  shapes. 
These  goods  are  made  in  Canada.  Full  particulars 
may  be  obtained  from  the  Asbestos  Manufacturing 
Company,  809  Drummond  Building,  Montreal.  Que. 


Experiments  carried  out  by  the  Royal  Technical 
Institute,  Italy,  have  led  to  the  conclusion  that  lignite 
alone  cannot  suffice  as  a  good  combustible  for  steam- 
producing  purposes.  Trials  were  made  with  lithan- 
thrax  mixed  with  fine  lignite  dust  and  shaped  into 
briquettes  in  a  proportion  of  two-thirds  lithanthrax 
and  one-third  lignite,  bound  with  tar.  These  were 
found  to  be  fairly  satisfactory  and  efficient  enough 
for  locomotive  use. 


An  order-in-coimcil  dated  February  21  changes  the 
name  of  the  Marsh  and  Henthorn  Company,  Limited, 
of  Belleville,  Out.,  to  the  Marsh  Ivngineering  Works, 
Limited. 
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Bituminous  Surfaces  in  York  County 


-By  E.  A.  James,  C.E.,  Mem.  Can.  Soc.  C.  £.•- 


THl'^  title  of  the  subject  assigned  to  me  suggests 
that  I  am  expected  to  deal  with  surface  treat- 
ments only,  but  if  you  are  to  receive  an  ade- 
quate conception  of  bituminous  surface  treat- 
ments in  York  County,  it  will  be  necessary  for  you  to 
understand  the  construction  work  leading  up  to  sur- 
face treatment,  and  the  conditions  which  make  this 
treatment,  whether  heavy  or  light,  necessary. 

First,  let  me  state,  however,  that  we  do  not  con- 
sider dust  laying  surface  treatment.  Dust  laying  and 
dust  prevention  are  two  distinct  problems,  and  we  take 
it  that  it  is  with  dust  prevention  that  we  are  here 
concerned. 


Tar  surface  on  water  bound  macadam,  Kingston  Road. 

The  Good  Roads  moveinent  in  York  was  a  matter 
of  debate  long  before  the  motor  became  a  common 
vehicle  on  our  roads,  but  it  was  the  motor  car  that 
com])elled  this  district  to  improve  their  roads. 

There  were  seven  stone  roads  leading  out  of  To- 
ronto into  York  County,  and  with  the  coming  of  many 
motor  cars,  the  old  method  of  reconstruction  and  main- 
tenance fell  down,  and  travel  on  these  roads  became 
well  nigh  impossible. 

The  city  and  county  united  to  improve  conditions, 
and  in  1911  a  serious  attempt  was  made  to  improve  the 
main  county  roads  that  lead  to  the  city  of  Toronto. 

All  known  types  of  road  were  considered,  and  al- 
most all  kinds  built,  but  by  far  out  greatest  mileage 
is  water-bound  and  bituminous-bound  macadam,  and  it 
in  connection  with  the  building  and  maintaining  of 
these  two  types  of  macadam  roads  that  we  have  de- 
veloped certain  lines  in  dealing  with  "bituminous  sur- 
faces," although  during  the  last  two  years  we  have 
treated  gravel  roads. 

For  our  own  purposes  we  have  divided  bitumin- 
ous surfaces  into  two  classes: — (a)  Surface  mats;  (b) 
Wearing  surfaces. 

It  must  not  be  expected  that  surface  mats  will 
bring  poor  roads  into  good  condition.  They  will,  how- 
ever, keep  a  good  road  from  going  to  pieces. 


Whether  the  road  be  gravel  or  water-bound  mac- 
adam, it  should  be  well  drained,  well  built  and  pro- 
perly crowned  to  shed  the  water  easily,  as  water  tends 
to  deteriorate  a  bituminous  mat. 

If,  however,  the  road  has  become  worn,  it  should 
be  properly  repaired  before  it  receives  surface  treat- 
ment. If  a  gravel  road,  by  adding  gravel  and  loam ; 
if  a  macadam,  broken  stone  bound  with  bituminous 
binder. 

Each  strip  of  road  requires  different  surface  treat- 
ment, depending  upon  the  traffic  it  has  to  carry;  the 
character  of  the  material  used  in  construction,  and  its 
previous  treatment.  So  you  will  readily  see  that 
methods  described  here  are  only  general,  and  must  be 
modified  to  suit  local  conditions. 

Surface  Mats 

In  a  general  way  our  method  is  as  follows: — 
First,  sweep  the  road  with  a  power  broom  and  have 
a  man  with  a  stable  broom  follow  to  clean  off  any  in- 
crustation  or   clean   out   depressions   that   the    power 
broom  might  miss. 

If  it  is  the  first  treatment  the  road  is  to  receive  we 
use  a  light  material,  thus  securing  better  penetration, 
and  your  succeeding  treatments  appear  to  revive  the 


•  Engineer  to  tlie  Board  of  Highway  Commissioners,  York  County. 


Asphalt  oil  on  water-bound  macadam,  Yonge  St. 

l)ituminous  substance  to  the  depth  of  the  first  penetra- 
tion. Some  have  said  penetration  is  not  possible  or 
necessary,  but  we  have  found  it  always  possible  and 
highly  desirable. 

In  mat  surface  treatment  we  only  cover  one-half 
of  the  road  at  one  time.  This  makes  it  possible  for 
cautious  and  careful  teams  and  motor  drivers  to  keep 
out  of  the  bitumen. 

When  possible  we  keep  the  trafific  off  the  material 
for  several'hours,  and  before  the  traffic  is  allowed  on 
the  road  we  sprinkle  the  treated  surface  with  a  sharp 
sand. 

Do  not  sweep  back  the  dust  you  cleaned  from  the 
road,  it  absorbs  the  bitumen,  whereas  the  sharp  sand 
and  pea  grave!  allows  it  to  penetrate  while  keeping 
the  traffic  out  of  the  bitumen. 

The  first  application  will  require  about  one-third  of 
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a  gallon  of  bitumen  jjcr  square  yard,  and  it  requires 
to  build  up  the  mat  about  one  cubic  yard  of  sand  for 
each  250  square  yards  of  road. 

By  having  a  man  follow  the  oil  wagon  with  a 
stable  broom  to  spread  out  possible  puddles  of  the 
material  and  by  the  proper  use  of  sand  and  pea  gravel, 
you  can  cut  your  use  of  bitumen  so  as  to  more  than 
pay  for  the  sand.  Last  year  we  cut  down,  both  the 
quantity  of  sand  and  the  cost  of  applying  by  equip- 
ping a  couple  of  hoosier  wagons  with  boxes  and  rollers 
underneath  to  spread  the  sand.  We  find,  however, 
that  whether  you  use  spreaders  or  put  the  sand  on 
with  shovels,  a  man  must  go  over  the  road  the  next 
day  to  re-spread  the  sand  where  the  bitumen  has  been 
bleeding. 

The  second  and  succeeding  years  clean  the  road  in 
a  similar  manner,  but  use  a  heavier  material,  which 
may  be  applied  in  less  quantity. 

You  will  usually  find  that  the  quantity  of  material 
required  depends  on  the  kind  of  spring.  If  the  snow 
goes  early  and  spring  is  slow  in  coming,  your  bi- 
tuminous surface  will  get  all  chopped  up  and  will 
finally  be  washed  away. 

We  always  apply  our  bituminous  material  hot.  It 
spreads  more  evenly  and  penetrates  better,  and,  of 
course,  if  you  want  penetration  do  not  apply  when 
the  roads  are  wet. 

You  will  have  noticed  this,  however,  that  your 
clean-swept,  firm  roads  are  dry  when  the  other  roads 
are  wet. 

These  successive  applications  will  build  up  a  bi- 
tuminous carpet  that  will  take  both  heavy  and  constant 
traffic,  so  that  the  stone  of  your  road  does  not  wear 
down,  and  is,  after  five  years'  use,  apparently  as  good 
as  when  first  placed. 

These  carpets  or  surface  mats  serve  several  distinct 
purposes.     They   prevent   attrition   of   the    road ;    the 


omy,  so  we  took  up  the  question  of  a  semi-permanent 
bituminous  surface. 

Our  first  venturc'was  with  a  bituminous  macadam 
penetration  method,  and  each  year  since  1914  we  have 
added  a  limited  mileage  of  this  type  of  pavement  to 
the  system.  The  base  is  built  as  for  water-bound 
macadam,  but  with  less  crown.  Then  1^-in.  stone, 
varying  in  depth  from  2j/^  in.  to  3J^  in.  is  carefully 
spread,  and  into  this  hot  bitumen  is  sprayed  at  the 
rate  of  l}^  gallons  j)er  square  yard.  This  is  then 
sprinkled  with  ^-inch  stone  chips  and  the  road  con- 
solidated. As  a  seal  coat  this  surface  is  then  sprayed 
with  a  lighter  bitumen  and  again  sprinkled  with  stone 
chips. 

The  wearing  surface  thus  presented  is  good  for 
some  four  or  five  years,  when  it  will  have  to  be  again 
surface  treated  with  the  light  bitumen  and  fine  stone. 

Four  years  of  testing  surfaces  of  this  type  leads 
us  to  believe  that  under  certain  conditions  this  sur- 
face is  most  satisfactory,  but  if  the  trafific  is  very  heavy 
and  intense  a  higher  type  of  road  may  be  required,  and 
perhaps  we  have  this  in  the  bituminous  macadam 
mixed  method,  which  was  used  in  reconstructing  Dun- 
das  Street  during  1917. 

Dundas  Street  was  improved  in  1909  through  the 
cooperation  of  the  Ontario  Department  of  Highways, 
Sir  John  Eaton  and  the  Township  of  Etobicoke,  and 
the  section  thus  improved  became  known  as  the  Eaton 
Road. 

This  road  was  built,  having  in  mind,  as  I  take  it, 

the  preponderance  of  iron  tired,  horse  drawn  vehicles, 

.  and  gave  good  service  until  the  traffic  changed  and 

the  rubber  tired,  self-propelled  vehicles  became  almost 

the  only  trafific. 

For  this  new  condition  the  bituminous  surface 
mixed  method  was  adopted,  and  Mr.  Muir  will  to- 
morrow describe  the  method  of  construction. 

In  review  our  experienre  in  York  has  been  as  fol- 
lo\ys :  We  commenced  by  sprinkling  with  light  bitu- 
men, we  then  went  to  heavy  bitumen  ;  to  penetration 
methods :  to  mixed  methods,  and  let  me  close  by  say- 
ing I  believe  that  for  seventy-five  per  cent,  of  our 
county  roads  we  are  going  to  use  water-bound  mac- 
adam or  gravel  roads  with  heavy  surface  treatments. 


Bituminous  surface,  penetration  methoH,  after  tliree  years' 
wear— Kennedy  Road. 

lighter  dust  that  blows  over  is  held.  They  form  an 
elastic  cushion  for  the  traffic  and  prevent  the  removal 
of  the  binder  from  the  gravel  or  stone. 

Wearing  Surfaces 

While  we  have  many  miles  of  surface  treated  roads 
that  were  economical  to  build  and  cheap  to  maintain, 
there  has  been  a  disposition  to  experiment  with  a  type 
of  road  that  would  not  require  annual  surface  treat- 
ment. We  in  York  thought  at  one  time  we  could 
keep  our  roads  up  to  standard  by  surface  treating 
every  other  year.    This  we  found  was  very  poor  econ- 


Defining  the  Status  of  the  Engineer 

(Concluded  from  p.ige  178) 

at  least  until  such  time  as  the  matter  had  been  passed 
upon  by  the  various  provinces. 

It  was  finally  moved  by  Mr.  Corriveau,  seconded  by 
Mr.  Murphy,  that  the  Ottawa  branch  approve  the  ef- 
forts of  the  Calgary  branch  to  obtain  legislation  to 
define  the  status  of  the  engineer  in  Canada  and  that 
a  copy  of  this  resolution  be  referred  to  the  general 
secretary  in  Montreal  and  to  the  Calgary  branch.  This 
was  carried  unanimously. 

It  was  also  moved  by  Mr.  Dick  and  seconded  by 
Mr.  Uniacke,  and  carried,  that  a  special  committee 
be  ap])ointed  to  study  the  whole  situation  and  report 
to  the  Ottawa  branch,  this  committee  to  consist  of 
Messrs.  Corriveau,  Smart,  Dick,  Chairman  Gale  and 
Secretary  Challies. 

Mr.  Dick,  chairman  of  the  Proceedings  Committee, 
made  an  announcement  regarding  the  luncheon  and 
evening  meetings  that  had  been  arranged  for  in  the 
near  future,  and  referred  particularly  to  the  paper  to 
be  read  by  Afr.  J.  Blizard  on  Thursday  evening,  Feb 
ruary  28,  on  "The  Availability  of  Energy  as  the  Source 
of  Power  and  Heat." 
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Better  Highway  Bridges  and  Culverts 


By  A.  Sedgewick* 


IT  must  be  apparent  to  all  who  travel  the  roads  with 
automobiles  that  both  bridges  and  culverts  should 
be  built  wider  than  we  were  accustomed  to  before 
the  automobile  came  into  general  use.  They  must 
be  built  wider  for  the  same  reason  that  our  more  im- 
portant roads  are  built  wider — to  give  safety  and  com- 
fort and  to  expedite  traffic. 

In  spite  of  all  that  has  been  said  and  written  about 
the  economy  of  good  roads,  to  my  mind  the  supreme 
reason  for  having  them  is  the  comfort  and  satisfaction 
they  bring  to  those  who  use  them,  whether  it  be  for 
business  or  pleasure.  The  farmer  may  safely  be  trusted 
to  market  all  he  is  able  to  produce,  whether  the  roads 
be  good  or  bad,  and  the  expense  of  doing  so  will  not 
enter  much  into  his  calculations.  But  no  matter  at  how 
little  he  values  his  time,  he  does  find  it  most  disagree- 
able to  use  bad  roads,  whether  for  business  or  for  plea- 
sure, if  the  latter  were  ])ossible,  as  all  country-bred  peo- 
ple know.  We,  therefore,  demand  good  roads,  not  only 
because  they  are  necessary  from  an  economic  point  of 
view,  but,  like  good  houses  and  good  clothes,  they  add 
to  our  personal  comfort  and  satisfaction,  and  have  a 
beneficial  effect  on  our  minds  and  to  our  manner  of 
living;  in  other  words,  they  most  materially  afifect  our 
civilization. 

Now,  the  bridges  and  culverts  are  an  integral  part 
of  the  road  itself,  and  if  it  is  necessary  to  widen  and 
improve  the  road,  the  bridges  and  culverts  should  l)e 
widened  and  improved  also. 

Unfortunately,  the  majority  of  the  former  timber 
structures  rotted  out ;  some  of  them  years  ago,  and 
were  replaced  by  permanent  structures  suitable  to  the 
needs  of  those  times  only,  ^\'ith  the  improvement  and 
widening  of  the  roadway,  made  necessary  by  the  ad- 
vent of  the  automobile  and  heavier  traffic,   resulting 


Too  narrow  bridge  and  dangerous  approaches. 

from  the  general  prosperity,  we  find  many  of  these 
structures  too  light  or  too  narrow  for  present  require- 
ments. 

Present-day  conditions  fif  travel  are  such  as  require 
that  the  smaller  culverts  be  made  the  full  width  of  the 
graded  roadway,  and  for  bridges  on  main  roads  the 
clear  width  of  roadway  should  be  28  feet,  or  even  30 
feet. 

"Assistant  Engrineer.  Department  of  Public  Highways,  Toronto. 


The  fact  should  be  kept  in  mind  that  for  such  main 
roads  automobile  traffic  is  fast  becoming  the  govern- 
ing factor. 

While  the  volume  of  such  traffic  on  on  Ontario 
roads  is  far  from  being  as  heavy  as  such  traffic  on 
similar  roads  in  the  states  bordering  on  us,  present 
conditions  over  there  may  be  taken  as  a  safe  indica- 
tion of  conditions  that  will  prevail  here  in  the  early 
future ;  and,  as  these  structures  are,  or  at  least  should 


A  neat-looking  guard  rail. 

be,  permanent  in  a  very  strict  sense  of  the  word,  we 
should,  in  building  them,  follow,  as  nearly  as  may  be, 
present  practice  over  there. 

Building  a  culvert  the  full  width  of  the  roadway  is 
not  so  much  more  expensive  as  at  first  thought  it 
would  appear.  Jiy  doing  so  the  cost  of  wing  walls  and 
guard  rails  will  be  largely  eliminated,  thereby  partially 
compensating  the  increased  cost  of  the  longer  covered 
opening. 

Wherever  practicable,  the  top  of  the  culvert  should 
be  built  level  with  the  road's  subgrade,  so  that  the 
road  metal'  may  extend  over  it.  When  this  is  done 
there  is  no  break  or  unevenness  in  the  surface  of  the 
road,  so  often  noticeable,  and  which  detracts  so  much 
from  the  comfort  and  serviceability  of  otherwise  good 
roads.  Longer  span  culverts  and  bridges  cannot  be 
built  in  that  way,  since  the  weight  of  road  metal  on 
the  bridge  floor  would  greath'  increase  the  stresses  in 
the  bridge  members,  thereby  unduly  increasing  the 
cost.  In.  such  cases  the  condition  referred  to  can  be 
relieved  by  bevelling  the  back  of  the  ballast  wall,  which 
will  help  to  prevent  the  gravel  from  working  back 
from  the  wall. 

After  a  bridge  is  built  and  the  approaches  graded, 
considerable  time  must  elapse  before  the  earth  ap- 
proaches become  firmly  settled.  The  logical  thing  to 
do  would  be  to  properly  level  them  up  from  time  to 
time,  as  required,  until  all  settlement  has  ceased.  But 
this  is  seldom  done.  luther  the  new  fill  is  left  at 
about  the  proper  level,  which,  after  settling,  leaves  a 
depression  which  remains  full  of  water,  or  else  an  ex- 
cess of  material  is  put  on  to  allow  for  the  anticipated 
settlement,  the  amount  of  which  is  hard  to  estimate 
and  is  always  variable.  This  is  the  cause  of  the  preva- 
lent bump  felt  at  the  end  of  the  majority  of  country 
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bridges.  It  should  be  the  duty  of  road  maiuteiiancc 
organizations  to  keej)  these  conditions  remedied. 

The  strength  and  appearance  of  the  guard  rail  is 
becoming  very  important,  and  will  be  even  more  so  in 
the  future.  The  advent  of  the  automobile  has  changed 
the  requirements  entirely.  With  horse-drawn  traffic 
both  horse  and  driver  generally  "know  the  road,"  as 
we  say,  so  that  accidents  on  bridge  approaches  used 
to  be  a  rarity.  But  the  automobile  having  such  a  wide 
radius  of  action,  such  conditions  no  longer  hold,  and 
it  therefore  becomes  necessary  to  construct  guaid 
rails  of  a  type  that  will  really  act  as  a  guard  under 
modern  traffic  conditions. 

A  great  many  guard  rails  have  been  built  out  of 
light  wrought-iron  pipe,  1^4  or  1^^  inches  in  diameter. 
While  this  material  may  have  answered  the  purpose 
in  days  gone  by,  it  is  no  longer  commendable  for  pres- 
ent requirements.  While  this  light  type  of  construc- 
tion is  undoubtedly  cheap  and  lends  itself  to  rapid 
erection,  the  many  instances  of  broken  pipe  railing  on 
the  approaches  of  short  bridges  show  clearly  that  such 
types  are  subject  to  as  easy  and  rapid  destruction  as 
construction. 

We  should  bear  in  mind  that  the  normal  width  of 


Failure  due  to  shallow  abutment  footings. 

the  highway  is  subjected  to  an  abrupt  contraction  at 
every  bridge  site.  This  condition  is  certainly  a  men- 
ace to  everyone  travelling  on  a  strange  road  at  even  a 
moderate  speed  of,  say,  twenty  miles  an  hour,  more 
particularly  if  it  be  at  night. 

It  is,  therefore,  our  manifest  duty  to  guard  all 
bridge  approaches  with  railings  which  will  not  only 
be  strong  enough  to  stop  a  car  if  hit  by  one,  but  they 
should  also  be  of  a  type  that  will  make  themselves 
readily  visible,  and  thus  serve  as  a  warning  at  night  of 
their  own  existence. 

It  seems  apparent  that  both  the  public  and  law 
courts  are  becoming  less  willing  to  accept  the  lack  of 
repair  of  roads  and  bridges  so  prevalent  in  some  muni- 
cipalities. If  this  be  true,  the  municipality  will,  in  the 
future,  find  it  more  economical  to  properly  protect  the 
public  than  to  have  the  "money  eaten  up  by  law  costs. 

Without  a  doubt,  when  reinforced  concrete  bridges 
are  built,  the  guard  rails  should  be  of  the  same  mater- 
ial. Such  railings  can  be  made  strong,  of  good  appear- 
ance, and  because  of  their  color  and  comparative  mas- 
siveness  are  easily  distinguishable    to    the    traveller. 


Their  cost  will  depend  largely  on  the  degree  of  rctine- 
menl  which  is  demanded  in  their  a])pearance. 

Most  steel  bridges  require  a  steel  guard  rail.  On 
the  more  imjjortant  roads  a  latticed  railing  is  desir- 
able for  both  the  iiureased  protection  and  better  ap- 
pearance required.  For  the  less  important  bridges, 
wrought-iron  pipe  railings,  running  through  posts  of 
of  angle  iron  or  tees,  are  both  cheap  and  serviceable. 
In  either  case,  howe\er,  reinforced  concrete  work  may 
be  used  with  good  effect  on  the  approaches. 

So  far  as  the  ordinary  country  bridge  is  concerned, 
the  guard  rails  and  copings  are  the  most  conspicuous 
part,  and  therefore  effect  the  appearance  of  the  struc- 
ture as  a  whole.  When  concrete  is  being  used,  we 
should,  therefore,  take  precautions  to  ensure  a  neat 
and  workmanlike  finish  and  appearance.  Already  the 
country  is  dotted  with  a  class  of  work  which  will  re- 
main a  perpetual  eyesore  to  those  using  the  roads. 
The  cause  is  lack  of  experience  on  the  part  of  the  con- 
tractor, or  to  his  necessity  for  doing  cheap  work.  The 
guard  rail  is  usually  the  last  part  of  the  work  com- 
pleted, and  in  the  hurry  to  get  away  to  a  new  contract 
it  seldom  receives  the  attention  its  importance  de- 
mands. 

Municipalities  having  much  of  this  work  to  do  will 
ultimately  find  it  cheaper  and  more  satisfactory  to  put 
it  into  the  hands  of  experienced  and  reputable  men, 
rather  than  let  the  work  indiscriminately  to  the  lowest 
bidder  regardless  of  his  qualifications. 

Having  regard,  of  course,  for  the  class  of  labor 
usually  obtainable  for  these  comparatively  small 
works,  the  design  of  a  concrete  hand  rail  should  be 
kept  to  plain  and  simple  lines.  More  pretentious  de- 
signs, which  may  look  excellent  when  shown  on  the 
drawings,  cost  more  than  the  average  municipality  is 
willing  to  spend,  and  the  actual  results  obtained  are 
usually  very  disappointing.  On  the  other  hand,  the 
solid  parapet  wall  which  is  sometimes  built  has  a  very 
cumbersome  appearance.  A  guard  rail  built  of  open 
rails  or  spindles  can  be  built  amply  strong,  and,  if 
built  with  proper  care,  will  have  a  very  pleasing  ap- 
pearance. Municipalities  having  much  of  this  work  to 
do  should  purchase  a  set  of  permanent  moulds  for  this 
kind,  which  they  can  loan  to  their  contractors  when 
necessary. 

Western  Ontario  Clay  Workers'  Convention 

The  Western  Ontario  Clay  Workers'  Association 
held  their  twenty-first  annual  convention  at  London 
in  the  Builders'  Exchange  premises,  commencing 
February  27.  It  was  decided  to  ask  the  government 
for  some  form  of  relief  in  connection  with  the  fuel 
and  labor  problems  which  were  handicapping  the  tile 
manufacturers  to  such  a  great  extent,  on  the  ground 
that  tile  is  essential  to  greater  production.  The  fol- 
lowing officers  were  elected  for  1918:  President,  C. 
S.  Parker,  of  London  first  vice-president,  James 
Holmes,  of  Alvinston ;  second  vice-president,  Gilbert 
Armstrong,  of  Fletcher;  secretary-treasurer,  Alfred 
Wehlmann,  of  Cairo;  Mr.  Wm.  McCready,  of  Lyons, 
to  be  the  remaining  member  of  the  executive. 


A  resolution  was  recently  passed  in  the  Ontario 
Legislature  whereby  a  further  sum  of  $1,000,000  was 
appropriated  for  highway  work  in  the  province.  Hon. 
Finlay  Macdiarmid,  Minister  of  Public  Works,  stated 
that  out  of  $3,000,000  set  aside  previously,  $2,725,000 
had  been  expended. 


March  G,  1918 


THE    CONTRACT    RECORD 


lor. 


Municipal  Drainage  as   Related  to  Highway 

Construction 

By  G.  R.  Marston,  C.  E.' 


WATER  is  the  natural  enemy  of  all  roads,  and 
it  is  essential  that  it  be  kept  off  of  them,  out 
of  them  and  from  under  them ;  this  gives  us 
three  distinct  drainage  systems ;  the  first  to 
carry  the  water  off  of  the  surface  of  the  road  to  the 
surface  ditches  at  the  side  of  the  road ;  second,  carry- 
ing the  water  away  by  means  of  side  ditches,  and  third, 
carrying  the  water  away  in  the  subsoil  by  means  of 
the  draining. 

One  of  the  first  problems  that  faces  a  road  super- 
intendent is  what  to  do  with  the  water;  he  may  dig 
surface  ditches  or  lay  the  tile,  but  where  will  he  take 
the  water?  This  is  where  the  value  of  municipal 
drainage  as  related  to  highway  drainage  appears. 

The  Legislature  of  Ontario  has  provided  two  Drain- 
age Acts  which  affect  the  highways  of  this  province, 
the  one  known  as  the  Municipal  Drainage  Act,  and  the 
other  known  as  the  Ditches  and  Water  Courses  Act. 
The  first  Act  is  to  deal  with  large  and  expensive  drain- 
age schemes,  the  second  to  deal  with  less  expensive 
schemes,  with  an  allowable  expenditure  not  to  exceed 
$1,500,  and  it  is  the  Ditches  and  Water  Courses  Act 
which  will  be  found  so  beneficial  to  road  superintend- 
ents in  their  task  of  drainage.  In  order  that  we  may 
understand  the  value  of  this  Act,  it  might  be  well  to 
consider  the  condition  which  we  would  be  in  without 
its  provision.  The  following  judgment  was  given  some 
years  ago.  "The  doctrine  of  dominant  and  servient 
tenements  does  not  apply  between  adjoining  land  of 
different  levels  so  as  to  give  the  owner  of  the  land  of 
the  higher  level  the  legal  right  as  an  incident  of  his 
estate  to  have  surface  water  falling  on  his  land  dis- 
charged over  the  land  of  lower  level,  although  it  would 
naturally  find  its  way  there.  The  owner  of  the  land 
of  the  lower  level  may  fill  up  the  low  places  on  his 
land  or  build  walls  thereon,  although  by  so  doing  he 
kept  back  the  surface  water  to  the  injury  of  the  land 
of  higher  level."  I  believe  legally  there  is  no  exception 
Jo  this  in  case  of  a  water  course,  but  what  is  a  legal 
^ater  course?  You  will  always  find  considerable  con- 
tention about  this  matter,  but  a  study  of  various  cases 
which  have  been  tried  in  the  courts  will  lead  to  the 
following  definition  for  a  water  course:  "Wherever 
water  has  created  for  itself  a  defined  channel  with 
visil)le  banks  or  margins  within  which  running  water 
jay  be  found  during  at  least  certain  seasons  of  the 
jfear  in  sufficient  volume  to  be  of  service  to  the  pro- 
prietors of  the  adjoining  lands,  a  legal  water  course 
exists,  providing  always  that  the  flow  of  water  comes 
from  some  natural  and  reasonably  constant  source, 
and  is  not  due  to  .some  exceptional  or  unreasonable 
event.  Now  unless  we  are  able  to  make  use  of  a 
defined  water  course  it  would  seem  to  me  that  we 
have  no  right  to  drain  the  roads  without  proceeding 
in  a  legal  manner  by  means  of  the  drainage  acts  pro- 
vided by  the  Legislature." 

Drainage  Acts  Not  Thoroughly.Understood 

In  the  drafting  of  the  Ditches  and  Water  Courses 
Act,  Parliament  has  defined  who  should  have  the  right 
to  proceed  under  the  Act,  and  while  no  doubt  the  Act 
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was  provided  originally  for  the  drainage  of  farm  lands 
and  the  proceeding  should  be  commenced  by  the  owner 
of  land,  in  the  definition  of  owner  there  is  included  a 
municipal  corporation  as  regards  any  highways  or 
other  lands  under  its  jurisdiction,  and  it  has  been  held 
that  "What  the  Act  does  is  to  confer  on  a  municipal 
council  the  same  rights  and  impose  the  same  liabilities 
as  are  conferred  and  imposed  on  an  individual  owner." 
I  venture  to  suggest,  with  all  due  respect,  that  the 
.  drainage  acts  have  not  been  thoroughly  understood  by 
the  councils  of  the  various  municipalities ;  that  if  they 
had  we  as  road  superintendents  would  not  be  con- 
fronted with  the  question  of  large  and  deep  ditches 
along  the  highway  which  are  a  danger  to  the  travelling 
public,  and  which  must  be  protected  by  means  of 
guard  rails  or  run  the  chance  of  an  accident  occuring 
and  the  county  probably  having  to  pay  heavy  damages. 
This  indiscriminate  digging  of  ditches  along  the  road- 
side, has  been  brought  about  by  the  idea  that  all  the 
owner  of  land  had  to  do  was  to  ditch  his  land  to  the 
road  and  then  inform  the  municipal  council  that  they 
had  to  dig  a  ditch  down  the  road  to  accommodate  him, 
and  I  am  sorry  to  .say  that  they  usually  did  it. 

We  must  remember  that  the  municipalities  have 
the  same  rights  as  owners  of  the  roads  as  the  indi- 
viduals owning  land,  and  that  no  man  has  the  right 
to  ditch  his  land  and  damage  the  highway ;  neither 
has  the  municipality  the  right  to  drain  the  road  to  the 
detriment  of  an  adjoining  owner. 

Where  are  our  interests  as  road  superintendents 
affected?  In  this  way:  In  1915,  the  Legislature 
amended  the  Highway  Improvement  Act  by  adding 
the  following  clauses : 

"The  engineer  or  road  superintendent  appointed 
by  the  county  council  or  by  any  commission  under  the 
Highway  Improvement  Act,  may  without  a  resolution 
of  the  county  council,  initiate  and  carry  out  the  pro- 
ceeding under  the  Ditches  and  Water  Courses  Act  for 
the  purpose  of  procuring  proper  drainage  for  any  road 
or  roads  within  the  jurisdiction  of  such  county  council 
or  commission,  and  such  engineer  or  superintendent 
shall  have  authority  to  file  notices  and  declarations  as 
owner,  with  the  clerk  of  the  local  municipality  or 
municipalities,  in  accordance  with  the  proceeding  to 
the  said  Ditches  and  Water  Courses  Act." 

An  Advantage  to  the  System 

Now,  I  take  it  by  this  that  the  superintendent  is 
given  practically  entire  authority  as  to  the  drainage 
of  the  county  road  system,  and  this  appeals  to  me  as 
a  distinct  advantage  to  a  county  road  system,  as  from 
previous  experience  I  know  something  of  the  difficulties 
of  persuading  councils  of  the  value  of  drainage  in  road 
con.struction,  and  as  I  have  already  pointed  out,  the 
lack  of  knowledge  of  the  councils  with  regard  to  drain- 
age laws.  I  do  not  mean  this  in  an  offensive  spirit 
against  any  council,  but  we  all  understand  that  the 
present  methods  of  election  of  councils  does  not  very 
often  permit  a  councillor  of  becoming  familiar  either 
with  the  law  or  the  conditions  of  his  municipality,  be- 
fore he  is  defeated  at  the  polls  and  retires  from  public 
life,    probably   to   the    great    detriment   of   his    muni- 
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cipality.  But  let  nie  give  you  an  illustration  of  an 
experience  that  1  have  just  had.  The  County  of  Nor- 
folk adopted  the  County  Road  System  in  August,  1917, 
and  consequently,  very  little  has  been  accomplished  up 
to  the  present.  During  January  the  north  and  south 
roads  have  been  badly  drifted,  and  we  have  spent  con- 
siderable money  in  opening  these  roads  for  travel.  On 
February  12,  13  and  14,  we  had  a  rapid  thaw,  accom- 
panied by  heavy  rains,  and  on  the  15th  I  was  informed 
that  an  accident  had  taken  place  on  the  County  Road 
south  of  the  Village  of  Waterford,  due  to  water  being 
so  deep  on  the  highway.  I  went  out  with  my  fore- 
man of  this  section  to  investigate.  I  found  for  a  dis- 
tance of  about  300  feet  that  there  was  two  feet  of 
water  covering  the  roadbed,  and  about  eight  acres  of 
the  adjoining  farms  under  water.  On  enquiry  of  the 
people  living  in  the  vicinity  I  was  informed  that  this 
happened  every  year,  and  that  as  a  rule  the  water 
would  get  at  least  four  feet  deep  on  the  roadway  be- 
fore the  fro.st  went  out  of  the  ground.  This  condition 
has  existed  for  years,  and  the  only  reason  that  I  can 
attribute  it  to  is  that  the  Township  Council  of  this 
Township  was  ignorant  of  their  power  under  the 
Ditches  and  Water  Courses  Act,  or  their  absolute  dis- 
regard to  the  value  of  drainage  of  the  road,  and  it  is 
instances  of  this  kind  that  make  me  feel  pleased  that, 
as  road  superintendents,  we  have  been  given  the 
privilege  of  carrying  on  the  proceeding  under  the 
Ditches  and  Water  Courses  Act. 

Up  to  the  present  time  there  has  been  no  power 
conferred  on  the  road  superintendents  under  the  Muni- 
cipal Drainage  Act.  It  appears  to  me  that  as  the 
municipal  drains  will  in  most  instances  be  the  means 
of  providing  outlets  for  the  work  done  under  the 
Ditches  and  Water  Courses  Act,  the  superintendents 
should  have  the  right  to  sign  a  petition  for  a  municipal 
drain. 

Difference  Between  the  Acts 
There  are  two  particular  ways  in  which  the  Muni- 
cipal Drainage  Act  differs  from  the  Ditches  and  Water 
Courses  Act.  First,  in  the  matter  of  the  original  pro- 
ceeding to  procure  the  necessary  drainage.  Under  the 
Municipal  Drainage  Act,  the  parties  in  an  area  re- 
quiring drainage  present  a  petition  to  the  township 
council,  who  may  then  proceed  to  have  a  survey  re- 
port made  by  an  Ontario  Land  Surveyor  or  civil  en- 
gineer. The  surveyor  then  reports  to  the  townshij) 
council,  who  have  sole  charge,  whereas  under  the 
Ditches  and  Water  Courses  Act  the  municfpal  council 
has  no  power  or  contract  in  the  matter,  beyond  that 
of  an  individual  owner. 

Secondly,  in  regard  to  the  manner  of  carrying  out 
the  work  to  be  done.  Under  the  Municipal  Drainage 
Act  the  parties  affected  are  assessed  a  sum  of  money 
in  accordance  with  the  benefit  which  they  receive,  and 
this  sum  of  money  is  paid  over  by  the  party  assessed 
to  the  municipal  council.  The  municipal  council  has 
charge  of  the  work,  which  may  be  let  by  contract 
or  done  by  day  work  under  the  direction  of  the  coun- 
cil. In  the  Ditches  and  Water  Courses  Act,  the  indi- 
vidual owner  is  required  to  do  certain  work  and  supply 
certain  materials  to  complete  the  work,  and  it  is  only 
on  failure  on  his  part  to  do  the  work  or  supply  cer- 
tain materials  that  it  may  be  let  by  contract  by  the 
township  engineer  or  assessed  again.st  the  party  de- 
faulting. 

Let  us  now  consider  under  what  circumstances  and 
what  way  the  Ditches  and  Water  Courses  Act  may  be 
used  and  in  what  manner  we  should  proceed.  There 
are  two  ways  which  I  will  mention.     First,  where  an 


owner  of  land  is  proceeding  to  get  an  outlet  for  his 
water  and  where  this  directly  or  indirectly  affects  a 
county  highway. 

Secondly,  where  it  is  necessary  for  the  road  super- 
intendent to  procure  an  outlet  that  he  may  have  pro- 
per drainage  in  order  to  construct  the  road. 

Procedure  for  Drainage  Provision 
In   the   first   case   all   the   preliminary   proceedings 
will  be  taken  by  the  parties  requiring  the  drainage, 
and  so,  therefore,  the  duties  of  the  superintendent  will 
be  of  a  secondary  nature,  and  I  think  we  need  only 
consider  the  case  of  where  the  superintendent  com- 
mences  the   proceedings.      I   have   already   spoken   of 
the  municipal  drains  providing  outlets  for  the  Ditches 
and  Water  Courses  Act's  ditch,  but  it  does  not  follow 
that  these  outlets  will  be  on  our  roads.     It  may  bt 
neces.sary  that  a  ditch  be  constructed  across  two  or 
three  farms  in  order  to  get  to  an  outlet,  and  we  will 
use  this  as  an   illustration.     The   first   proceeding  of 
the  superintendent  will  be  to  find  out  what  land  he 
considers  will  be  affected  by  the  ditch,  the  limit  of  land 
will  be  those  lands  lying  within  a  distance  of  150  rods 
from  the  ditch  or  point  of  commencement.    Having  a.s- 
certained  the  names  of  the  owners  of  these  lands,  the 
.superintendent  will   fill   out  a  form,  provided  by  the 
municipality  ,which  will  give  the  names  of  the  owners 
of  the  lands  affected,  and  also  the  concession  and  lot 
in  which  the  lands  are  situated,  and  will  designate  a 
time  and   place  at  which  all   parties   shall   meet.     At 
this  meeting  the  various  parties  shall  estimate  the  cost 
of  the  ditch  and  agree  if  possible  upon  one  apportion- 
ing the  work  and  supplying  the  material  for  construc- 
tion among  the  .several  owners  according  to  their  re- 
spective interest  therein,  and  settle  the  proportion  in 
which  the  ditch  shall  be  maintained.     I  might  say  here 
that  I  think  the  superintendent  can  afford  to  be  a  little 
generous  in  dealing  with  the  owners  of  the  land  af- 
fected in  the  amount  of  work  he  offers  to  do.    It  means 
everything  to  the  road  that  it  be  properly  drained,  and 
if  it  is  not  properly  drained  the  increased  cost  of  main- 
tenance  would   readily   affect   any   saving   in   the   or- 
iginal draining.     Therefore,  I  consider  that  we  might 
easily  offer  to  do  what  seems  more  than  our  fair  pro- 
portion.    If  no  agreement  can  be  arrived  at  within 
five  days  after  the  original  meeting  the  superintend- 
ent then  files  with  the  clerk  of  the  municipality  a  re- 
quisition  for  the   engineer  appointed   bv  the   council, 
to  select  a  time  and  i)lace  in  the  locality  o'f  the  proposed 
ditch  at  which  he  will  attend.    The  engineer  appoints 
a  time  and  the  clerk  will  notify  the  superintendent,  and 
if  it  is  necessary  serve  upon  the  various  owners  a  no- 
tice of  the  engineer's  appointment.     This  notice  must 
be  served  on  the  parties  at  least  four  clear  davs  before 
the  appointment.     The  superintendent  will  attend  and 
meet  the  engineer  and  explain  what  he  requires.    After 
the  engineer  has  made  his  award  all  parties  are  allowed 
15  days  in  which  to  appeal  to  the  county  judge  to  have 
the  award  amended  or  set  aside.     If  there  are  no  ap- 
])eals,  the  work  should  then  be  completed  in  accord- 
ance with  the  award,  which  will  be  inspected  by  the 
engineer.    The  award  will  provide  for  the  maintenance 
of  the  drain,  and  the  superintendent  will  have  the  right 
to  compel  the  other  parties  to  keep  their  ditch  in  a 
proper  state  of  repair,  and  if,  after  thirty  days'  notice 
in  writing,  they  "fail  to  do  so,  he  may  cal'l  the  engineer 
to  inspect,  and  he  will  enforce  the  maintenance. 

Advantages  of  the  Acts 
The  municipal  drainage  affords  to  highway  drain- 
age the  following  advantages: 
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Under  the  Municipal  Drainage  Act  we  are  able  to 
secure  the  main  outlets. 

Under  the  Ditches  and  Water  Courses  Act,  we  se- 
cure : — 

(1)  The  right  to  carry  water  across  the  lands  of 
adjoining  owners.  • 

(2)  The  right  to  make  use  of  the  main  outlets  pro- 
vided under  the  Municipal  Drainage  Act. 

(3)  The  opportunity  of  having  the  work  laid  out 
by  a  competent  engineer,  thereby  getting  proper 
grades,  etc. 

(4)  The  right  to  appeal  for  a  reconsideration  of  the 
award  after  a  certain  period,  in  case  the  drain  does  not 
do  the  work  expected  of  it. 

(5)  The  right  to  compel  other  parties  to  keep  their 
])ortion  of  the  ditch  in  a  proper  state  of  repair,  and 
thereby  always  keep  the  outlets  open  and  ensure  that 
the  water  will  not  be  backed  up  onto  the  road. 

In  conclusion  I  notice  that  a  number  of  the  road 
superintendents  have  their  offices  in  the  court  house 
of  their  various  counties,  and  I  think  all  superintend- 
ents should  have  this  right.  You  will  find  in  the  law 
library  in  the  court  houses,  some  works  on  drainage 
law,  and  I  am  sure  careful  study  of  the  drainage  acts 
read  in  conjunction  with  Proctor  on  Drainage,  or 
Henderson's  Ditches  and  Water  Courses,  will  be  of 
great  assistance  to  you  in  carrying  out  the  drainage 
of  county  highway  systems. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Toronto  Branch  G.  S.G.  E. 

The  Toronto  branch  of  the  Canadian  Society  of 
Civil  Engineers  will  hold  a  two  days'  meeting  on 
March  26  and  27,  at  which  papers  will  be  presented 
and  discussions  held  on  various  subjects.  The  Ottawa 
and  Toronto  branches  will  co-operate  with  this  end  in 
view.  It  is,  in  fact,  to  be  a  headquarters  meeting,  held 
in  Toronto,  the  Council  being  represented  by  the  pre- 
sident and  members  from  Montreal.  Invitations  are 
to  be  sent  to  all  members  of  the  Society.  It  is  prob- 
able that  a  similar  meeting  will  be  held  in  British 
Columbia  during  the  summer. 


Personals 

Mr.  John  McCallum  has  been  appointed  road  superin- 
tendent for  the  County  of  Lambton,  Ont..  which  has  recently 
adopted  a  good  roads  system. 

Mr.  Eugene  McG.  Quirk,  a  well-known  Montreal  engi- 
neer, has  been  ap))ointed  a  member  of  the  new  "Canada 
Registration  Board."  which  has  been  formed  for  the  purpose 
of  mobilizing  the  forces  of  the  nation  for  tlie  prosecution  of 
the  war. 

Major  H.  H.  Madill,  of  the  instructional  staflf  of  the  To- 
ronto Military  District,  who  has  latterly  been  employed  in- 
structing the  Polish  recruits  at  the  Niagara-on-the-Lake 
cam]),  has  been  appointed  to  command  the  \on-Commissioned 
Otficers'  Training  Depot  in  Toronto.  Major  Madill  was  a 
member  of  the  architectural  lirm  of  Craig  &  Madill,  Toronto. 
The  otlier  member.  Major  Craig,  is  overseas. 


At  a  sjjccial  meeting  of  tlie  Lambton  County  Council,  at 
Sarnia,  Ont.,  recently  a  good  roads  by-law  was  passed,  pro- 
viding for  an  extensive  program  of  construction  and  improve- 
ment of  county  highways.  Nothing  but  necessary  improve- 
ments, however,  are  to  be  undertaken  until  after  the  war. 

The  Acme  Engineering  Company,  Ltd..  has  Ijeen  incor- 
porated, with  a  capital  of  .$25,000,  head  office  at  Toronto.  The 
cliarter  authorizes  the  company  to  carry  on  business  as  elec- 
trical, mechanical,  chemical,  metallurgical,  hydraulic,  and 
civil  engineers  and  contractors. 


-V  wind  storm  on  the  night  of  Feb,  2,j  wrecked  an  ore 
bridge  belonging  to  the  Canadian  Furnace  Company,  at  Port 
Colborne,  the  damage  being  about  $100,000. 

Messrs.  D.  Spencer,  Ltd.,  propose  to  dyke  some  200  acres 
of  marsh  land  adjacent  to  Kanaka  Creek,  near  Port  Haney, 
B.C.,  and  have  had  Mr.  Cartwright,  a  Vancouver  engineer, 
survey  the  property.  They  also  plan  to  erect  an  abattoir  and 
cattle  yards? 

With  a  view  to  taking  on  additional  contracts  for  the 
construction  of  steel  steamers,  the  Wallace  Shipyards  are 
contemplating  considerable  e.xtensions  to  their  plant  at  North 
Vancouver.  It  is  understood  that  the  contracting  firm  of 
Hodgson  &  King  will  do  the  greater  part  of  the  work. 

It  is  possible  that  the  market  hall  in  Hamilton,  Ont., 
wliich  was  destroyed  by  fire  in  1917,  will  be  rebuilt  this  year. 
A  special  markets  committee  has  endorsed  this  action,  and  its 
recommendation  is  that  the  present  walls  lie  used  and  that 
second  floor  accommodation  be  provided  and  a  modern  re- 
frigeration system  installed  in  the  basement.  It  is  estimated 
that  the  cost  of  this  project  will  be  about  $100,000. 

The  Bureau  of  Statistics  and  Research  of  Chicago  has 
recently  written  to  the  city  architect  of  Toronto  asking  what 
the  building  prospects  are  in  that  city  and  what  difiiculties 
are  encountered  in  the  labor  market.  The  reply  states  that 
the  prospects  are  excellent.  Transportation  difficulties  are 
very  slight,  labor  troubles  and  shortage  very  small,  but  that 
the  procuring  of  structural  steel  was  a  more  difficult  problem. 

The  Dominion  Shipbuilding  Company  has  been  granted 
a  permit  by  the  City  Architect's  Department  of  Toronto  for 
the  erection  of  the  big  shipbuilding  plant  which  they  propose 
to  establish  at  the  foot  of  Bathurst  Street.  The  estimated 
cost  of  the  plant  is  placed  at  $175,000.  The  foundation  of  the 
structure  is  already  weH  under  way,  a  separate  permit  for  this 
liaving"  been  taken  out  some  time  ago.  The  superstructure, 
for  which  the  permit  has  just  been  issued,  will  be  constructed 
of  steel  and  hollow  tile.  There  will  be  nine  "bays"  or  sections, 
the  whole  structure  being  198  x  4G9  feet.  The  site  is  on  pro- 
perty owned  by  the  Harbor  Commission. 

Work  is  being  started  on  the  vocational  training  Iniilding 
which  is  to  be  erected  at  Fredericton,  N.B.,  in  connection 
with  the  military  hospital  at  the  old  government  house.  The 
contract  for  the  building  was  awarded  to  Scott  &  Forbes.  It 
will  be  102  X  8.">  ft.  in  dimensions  and  two  and  a  half  storeys 
high.  This  building  will  be  devoted  to  the  proper  training 
of  returned  men  who  have  been  incapacitated,  along  lines 
l)est  suited  to  each  individual  case.  Business  courses,  includ- 
ing bookkeeping,  stenography,  commercial  business,  are 
among  the  courses  to  be  found  on  the  curriculum;  also  me- 
chanical and  electrical  engineering,  automobile  lepair  work, 
etc. 

On  Feb.  20.  as  a  result  of  the  break-up  of  the  Grand 
River,  portions  of  the  city  of  Gait,  Ont.,  were  flooded  and 
considerable  damage  was  done.  The  ice,  which  was  3  ft. 
thick,  badly  damaged  two  of  the  bridges^those  at  Conces- 
sion and  Main  Streets;  broke  the  gas  mains  on  both  struc- 
tures, and  caused  the  water  mains  to  spring  a  leak,  cutting 
off  the  supply  of  gas  and  water  from  sections  of  the  city  for 
some  time.  The  two  bridges  were  closed  to  vehicular  traffic 
and  only  one  side  on  each  could  be  used  by  pedestrians. 
South  Water  Street  was  under  water  and  the  houses  along  it 
were  flooded.  I'ortunately  the  high  water  did  not  last  very 
long. 


Contracts   Department 

Newi    of    Special    Interest    to    Contractors,    EniUneers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Chatham,  Ont. 

t'ity  C!ouncil  eontenvplate  addition, 
costing  $4,000,  to  liltration  plant.  En- 
gineer, J.  .\danis. 

Leamington,  Ont. 

Tenders  will  l)e  called  about  .\pril  1 
for  the  construction  13  in.  to  :!()  in.  tile 
drains,  at  a  cost  of  $11,000,  for  the  Town 
Council.     Engineer,  J.  J.  Newman. 

St.  Brigide  D'Iberville,  Que. 

Town  Council  contemplate  the  con- 
struction of  a  road  from  St.  .\ngele  to 
Farnham.     Clerk,  .Amede  Brin. 

Saanich,  B.C. 

The  construction  of  irrigation  system 
is  contemplated.  .Address.  Board  of 
Trade,  Saanich,  Mayor  \.  E.  Todd,  Vic- 
toria, and  F.  A.  Pauline,  M.P.P.,  Saanich. 

CONTRACTS    AWARDED 

Three  Rivers,  Que. 

Germain  &  Frere.  87  St.  Antoine  St., 
have  the  roofing  contract  for  $12,000 
pumping  station  and  reservoir  for  the 
City  Council. 

Winnipeg,  Man. 

William  Horn,  Ignacc.  Ont.,  has  the 
general  contract  for  paving  stone,  cost- 
ing $5,500.  for  the  Winnipeg  and  St. 
Boniface  Councils. 


Railroads,  Bridges  and  Wharves 

Wallace  Township,  Ont. 

Township  Council  wants  estimates  on 
both  steel  superstructure  bridge,  with 
concrete  abutments,  and  on  concrete 
arch  bridge.  Clerk,  David  Greer,  Gow- 
anstown. 

CONTRACTS    AWARDED 

Charny,  Que. 

The  Phoenix  Bridge  and  Iron  Works 
Company,  Ltd.,  8:!  Colborne  St.,  Mont- 
real, have  the  general  contract  for  re- 
pairs, costing  $7,185,  to  bridge  for  the 
Levis  County  Council.  St.  Romuald. 

Wingham,  Ont. 

The  Sarnia  Bridge  Company.  Ltd.,  17C 
North  St.,  Sarnia.  have  the  steel  contract 
for  bridge  fo  rthe  Township  Council. 


Public  Buildings,  Churches 
and  Schools 

Brockville,  Ont.  .     ,    ,    ,    . 

The  following  have  been  included  in 
the  1918  estimates  of  the  Department  of 
Public  Works.  Provincial  Government, 
Toronto,  for  the  hospital  for  the  insane: 
Ueconstruction  of  bathrooms  and  lava- 
tories in  cottages,  .$000:  extension  of 
electric  light  system,  $1,000;  ventilation 
of  main  building.  $1,200;  implement  shed, 
$1,000;  new  dairy  barn  and  remodelling 
olrf  barn,  $3,000;  treatment  room,  $3,000; 


lire  alarm  and  fire  protection,  $1,500;  im- 
provements in  heating.  $2,000. 

Grand  Prairie,  Alta. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  municipal  building  for  the 
Town  Council.     Clerk,  J.  H.  Fitzallen. 

Guelph,  Ont. 

St.    I'aul's     Presbyterian    congregation 
contemplate   the  erection   of  an  addition 
to  Sunciay  school.     Secretary  of  commit-  - 
tee,  \\'illi;nn   Hamilton. 

Halifax,  N.S. 

Tenders  are  being  received  by  the  sec- 
retary, R.  C.  Desrochers,  Ottawa,  until 
March  14  for  restoration  of  wood  roof 
and  general  repairs  to  drill  hall  for  the 
Department  of  Public  Works,  Dominion 
Government. 

S.  M.  Brookfield,  Ltd..  Granville  St., 
have  the  general  contract  for  temporary 
church  for  Kaye  Street  Methodist  Church 
and  Grove  Street  Presbyterian  Church. 

Hamilton,  Ont. 

The  Hospital  for  the  IiKsane.  Depart- 
ment of  Public  Works,  Provincial  Gov- 
ernment, Toronto,  have  included  in  tlieir 
estimates  for  1918  $10,000  for  new  lioiler- 
house,  $1,500  for  electric  wiring,  trans- 
formers, switchboard,  etc.,  $3,000  for  ini- 
provements  in  heating.  $40,000  for  addi- 
tional buildings.  $3,000  for  fire  alarm  and 
fire  protection  system. 

Kelvin,  Ont. 

Tenders  will  he  called  about  April  1 
by  John  McCormick  for  the  erection  of 
a  $10,000  church  for  the  Methodist  con- 
gregation. 

The  Ladysmith  School  Board  contemp- 
late the  erection  of  an  addition  to  high 
school.     Secretary,   Ira  E.  Lowe. 

Lake  Masketsy,  Que. 

Tenders  will  l)e  called  in  the  spring 
by  the  secretary,  L.  P.  Lassonde.  Three 
Rivers,  for  the  erection  of  a  $4,000  club 
house  near  Harvey  Junction  on  the 
Transcontinental  Railway. 

London,  Ont. 

The  Department  of  Public  Works,  Pro- 
vincial Government,  Toronto,  have  in- 
cluded in  their  estimates  for  the  hospital 
for  the  insane  $1,500  for  improvements 
in  heating  and  boiler  plant.  $;i.500  for  fire 
alarm  and  watchman's  clock  system,  $.500 
for  lightning  arresters  and  electric  wir- 
ing, $4,000  for  fire  hall.  $4,000  for  bal- 
conies on  present  building.  $20,000  for 
new  wing,  hospital  building  to  include 
treatment  room,  $6,000  for  improving 
and  addition  to  piggery  and  other  farm 
buildings. 

Makinak.  Man. 

Tenders  will  he  received  by  the  secre- 
tary-treasurer, William  Coutts,  Makinak, 
until  March  12  for  the  erection  of  a  brick 
veneer  school  for  Makinak  School  Dis- 
trict Xo.  979.  Plans  and  specifications 
with  the  secretary-treasurer  and  the  ar- 
chitect, J.   H.  Bosson,  Dauphin. 

Minburn,  Alta, 

Plans  and   specifications  with   the   sec- 


retary-treasurer, P.  Morrison,  who  will 
receive  tenders,  addressed  to  the  Build- 
ing Committee,  until  noon,  March  15,  for 
the  erection  of  a  church  for  the  Min- 
Inirn  Union  Church. 

Orillia,  Ont. 

The  estimates  of  the  Department  of 
I'ublic  Works,  Provincial  Government, 
Toronto,  for  the  hospital  for  feeble- 
minded for  1918  include  $36,000  for  re- 
construction of  kitchen,  laundry,  and 
boiler-room.  $10,000  for  improvements  in 
water  supply  for  fire  protection,  includ- 
ing 100,000-gallon  tank;  extension  and 
renewal  of  electric  light  system,  $3,900; 
watchman's  clock  and  fire  alarm  system, 
$3,500;  completion  of  coal  bunkers  and 
l)uilding  subway  under  G.T.K.  tracks, 
$:i,000;  water  purification  and  sewage  dis- 
Ijosal  plant,  $13,000;  improvements  and 
additions  to  farm  buildings.  $4,000;  laun- 
dry machinery.  $6,000;  residence  for  med- 
ical director.  $5,500. 

Ottawa,  Ont. 

Tenders  are  being  received  by  the  ar- 
cliitects.  J.  .\.  Pearson  and  J.  O.  Marcli- 
and.  Centre  Block,  until  noon.  March  25. 
for  switchboards,  panel  boards  and  trans- 
formers for  the  I'arliament  Building. 
Plans  and  specifications  with  the  gen- 
eral contractors.  P.  Lyall  &  Sons  Can- 
struction  Co.,  Ltd.,  Parliament  BIdgs. 

Penetanguishene,   Ont. 

The  1918  estimates  of  the  Department 
of  Public  Works,  Provincial  Government, 
Toronto,  for  the  hospital  for  the  insane 
include  .$3,500  for  electric  wiring  and  fix- 
tures. $1,500  for  improvements  and  addi- 
tion to  piggery  and  other  farm  build- 
ings, $1.0.50  for  motor  for  boat.  $3,000 
for  water  purification  and  sewage  dis- 
posal plant.  $6,000  for  remodelling  and 
additions  to  existing  buildings.'and  $1,500 
for  fire  alarm  and  fire  protection  svstem. 
Secretary,  H.  F.  McNaughton,  Parlia- 
ment Buildings,  Toronto. 

Petrolea,  Ont. 

Plans  and  specifications  are  at  the  of- 
fices of  the  secretary.  William  Pratt  and 
the  architect,  John  M.  Moore.  4.5  Rich- 
m  ond  St..  London,  who  will  receive  ten- 
ders until  March  14  for  masonry,  carpen- 
try, plastering,  painting,  glazing,  wiring, 
plumbing,  and  hot  water  heating  for 
*10.000  addition  to  the  Charlotte  Eleanor 
Englehart  Hospital. 

Pincher  Creek,  Alta. 

T<nvn  Council  contemplate  erection  of 
incinerator.     Mayor.  R.  O.  Allison.     . 

Point  Grey,  B.C. 

The  Point  Grey  School  Board  con- 
template the  erection  of  a  $25,000  school 
in  the  spring.     Chairman.  Donald  Smith. 

Quebec,  Que. 

Tlie  Hygienic  Department,  City  Coun- 
cil, contemplate  the  erection  of  a  morgue, 
costing  about  $50,000.  Clerk,  H.  J.  W. 
Chouinard. 

Tenders  will  be  called  shortly  by  the 
clerk,  H.  J.  B.  Chouinard,  for  the  ercc- 
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Roads   are   a  Big  Factor  in  War-Time 
Efficiency 

THAT  two  .successi\'e  is,siie.s  of  the  Contract  Re- 
cord .should  be  given  over  almost  exclusively  to 
good  roads  discussions  is  merely  indicative  of 
the  large  place  this  subject  occupies  in  the  pub- 
lic mind.  The  British  Empire,  and  Canada  as  the  most 
important  unit,  are  fighting  with  their  backs  to  the 
wall,  for  their  very  existence,  and  one  of  the  most  effec- 
tive allies  of  our  enemy  is  our  food  shortage.  This 
condition  has  been  brought  about  by  the  gradual,  but 
persistent,  treck  of  pojnilation  from  the  country  to  the 
towns  and  cities,  thereby  reducing  the  sum  total  of  our 
producers  and  increasing  our  consumers. 

ihe  cause  of  the  treck  is  not  hard  t(5  seek  t)r  at  all 
in  doubt — the  country  was  terribly  isolated  and  lonelw 
Little  l)y  little  improvements  in  the  way  of  telephones, 
mail   flelivery,  and  other  so-called    city    conveniences 


have  found  their  way  into  the  country,  but  the  one  big 
essential — good  transportation — lags  behind. 

Just  as  soon  as  our  country  roads  permit  of  rapid 
and  comfortable  transportation  from  point  to  point  so 
soon  will  country  life  begin  to  look  good  to  the  young 
men  and  women  who  are  now  leaving  it  for  city  "at- 
tractions" (?).  As  a  solution  of  one  of  our  national 
problems,  therefore,  the  good  roads  movement  is  a 
foremost  factor  in  the  final  outcome  of  the  world  strug- 
gle for  supremacy. 


Ganada's  Fuel  and  Power  Resources 

IX  a  recent  i^aper  before  the  Ottawa  branch  off  the 
Canadian  .Society  of  Civil  Engineers,  Mr.  John 
Hlizzard  reviewed  the  main  sources  of  supply  of 
heat  and  power  in  Canada.  The  most  important  is 
coal,  of  which  some  thirty  million  tons  is  needed  each 
year.  On  account  of  the  uneven  distribution  of  Can- 
ada's coal,  comparatively  little  being  found  in  the  cen- 
tral provinces  of  Manitoba,  Ontario,  and  Quebec,  more 
than  half  our  total  requirements  comes  from  the  Unit- 
ed States.  Mr.  Blizzard  anticipates,  however,  that  in 
the  course  of  a  few  years  this  condition  may  be  re- 
\ersed,  and  the  United  States  may  be  forced  to  seek 
coke  and  coking  coals  from  us.  Of  the  thirty  million 
tons,  it  is  roughly  estimated  that  sixteen  millions  are 
used  for  power  purposes — railway  locomotives,  nine 
millions:  industrial  power,  six  millions;  collieries,  one 
million  ;  a  total  which,  at  7  pounds  per  h.]).  hour,  would 
be  the  equivalent  of  something  over  half  a  million  con- 
tinuous horse-power. 

But  the  author  goes  on  to  ])oint  out  that  of  the 
eighteen  million  continuous  horse-power  of  energy  in 
the  form  of  water-powers  at  present  going  to  waste, 
some  eight  million  is  estimated  to  be  within  the  present 
range  of  markets.  This  amount,  making  all  allowance 
for  transformation  and  transmission  losses,  would 
yield,  say,  a  million  aiid  a  half  horse-power  for  traction 
and  industrial  uses — three  times  the  present-day  re- 
c|uirements. 

The  paper  also  outlines  our  resources  of  wood  as 
being  very  considerable;  oil  and  natural  gas  as  incon- 
s])icuous ;  and  pea-t  as  existing  in  large  quantities  and 
probably  suitable  for  ex])loitation.  It  concludes  with 
a  discussion  of  the  various  types  of  central  station  and 
a  consideration  of  the  place  of  each  in  the  general 
scheme  of  conserving  useful  products  of  various  sorts 
for  commercial  exploitation.  Extracts  from  this  inter- 
esting paper  a])]iear  elsewhere  in  this  issue. 


G.  S.G.  E.  Meetings  in  Toronto 

A  MEETING  of  the  local  branch  of  the  Canadian 
Society  of  Civil  Engineers  was  held  in  Toronto 
on  Tuesday  evening,  March  5.  Both  the  presi- 
dent of  the  .society,  Mr.  H.  H.  Vaughan,  and 
the  general  secretary,  Mr.  Eraser  S.  Keith,  were  pres- 
ent. Mr.  Vaughan  spoke  at  some  length  on  the  status 
of  the  engineer  and  his  relation  to  the  society  and  the 
|)ublic  under  the  new  organization.  Mr.  Keith  al.so  ad- 
dressed the  meeting  on  society  affairs. 

Plans  are  well  ad\anced  for  an  e.xcellent  i)rogram 
at  the  meeting  of  March  26  and  27,  when  'Ottawa  and 
Toronto  join  forces  in  Toronto.  Ottawa  has  been  a 
\  ery  active  branch  during  the  past,  and  it  is  expected 
that  the  combined  enthusiasm  of  the  two  cities  will 
produce  something  in  the  nature  of  an  old-time  con- 
vention. The  ct)m])lete  program  will  be  readv  for  an- 
nouncement in  our  next  issue. 
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Daylight  Saving  on  the  Way 

DAVLKillT  saving-  ajjpears  to  be  an  accom- 
])lishecl  fact,  if  one  may  take  as  official  the  re- 
ported announcement  of  Sir  Georj^e  Foster  a 
few  days  ago  in  Ottawa.  The  governnient 
have  been  strangely  silent  on  the  question,  and  proba- 
bly Sir  George's  statement  was  in  the  nature  of  a 
"feeler,"  to  sec  what  comment  would  be  made  on  it. 
While  there  have  beeii  no  very  enthusiastic  outbursts 
in  its  favor,  there  is  certainly  no  opposition,  and  it 
would  a])i)ear  that  the  electors,  in  general,  are  taking  it 
for  granted  that  the  moving  ahead  of  the  clocks  is  an 
accomi)lished  fact.  The  time  only  remains  to  be  de- 
termined, and  this  will  i)rol)ably  be  around  the  first  of 
April. 

With  the  whole  continent  united  in  this  endeavor 
to  turn  to  good  account  an  extra  hour  of  daylight  each 
day,  it  is  only  reasonable  to  expect  that  results  will  be 
seen  in  various  directions,  not  the  least  of  which  will 
be  the  improved  health  and  general  physical  condition 
of  our  citizens.  Up  to  the  present  time  the  scheme  has 
never  been  given  a  fair  trial  in  Canada.  During  the 
l)resent  season  it  will  either  demonstrate  its  right  to 
become  a  yearly  fixture  or  it  will  be  discarded.  There 
seems  little  danger  that  the  latter  will  happen. 


Montreal  Branch  C.  S.G.  E.  Nominations 

The  following  are  the  nominations  for  officers  and 
committee  (jf  the  Montreal  branch  of  the  Canadian  So- 
ciety of  Civil  Engineers,  the  nominations  being  those 
of  a  nominating  committee  and  also  of  ordinary  mern- 
bers:  For  chairman  there  are  three  candidates — Sir 
Alexander  Bertram  and  Messrs.  Walter  J.  Francis  and 
R.  M.  TTannaford;  for  vice-chairman,  the  same  number 
— Messrs.  J.  A.  Duchastel,  Arthur  Surveyor,  and  R.  M. 
Wil.son ;  secretary-treasurer,  Messrs.  F.  B.  Brown  and 
H.  M.  Eaml^ ;  committee  (six  to  be  appointed),  Messrs. 
N.  B.  Atkinson,  John  S.  Bates,  J.  A.  Burnett.  J.  A. 
Crumpton,  A.  Frigon,  H.  G  Hunter,  A.  E.  Johnson,  W. 
D.  Lawrence,  O.  Lefevbre,  J.  W.  Orrock,  L.  G.  Papi- 
neau,  P.  L.  Pratley,  F.  P.  Sherwood,  J.  A.  Shaw.  A.  D. 
Swan,  W.  Chase  Thompson,  and  K.  B.  Thornton. 

The  election  will  be  by  paper  ballot  by  members 
residing  within  25  miles  of  Montreal,  and  the  result 
will  be  announced  on  March  14. 


Building  Prospects  in  Montreal 

Building  prosjects  for  the  coming  season  in  Mont- 
real are  not  very  encouraging.  While  not  washing  to 
be  pessimistic,  it  may  be  said  that  no  projects  of  any 
special  importance  are  in  sight,  and  it  is  proba1)le  that 
the  chief  part  of  the  work  will  be  residences,  flats,  and 
schools,  and  such  work  a;  is  absolutely  neces.sary. 
Houses  are  in  very  great  demand,  but  even  here  the 
high  cost  of  materials  and  labor  is  against  extensive 
1)uilding.  Lumber,  for  in.stance,  will  be  considerably 
dearer,  although  in  othe-  directions  there  is  a  slight 
casing  ofif  in  values.  The  building  permits  for  last 
month  totalled  $77,045.  a  decroa.se  of  $325,520,  while 
the  total  for  the  two  months  of  1918  is  $190,155,  a  de- 
cline of  $462,305. 


Toronto   Meeting   Heralds  New  Era 
in  G.S.  G.  E.  Organization 

Some  further  particulars  regarding  the  meeting  of 
the  Canadian  Society  of  Civil  Engineers,  to  be  held  in 
Toronto  on  March  26  and  27,  were  given  by  Mr.  Eraser 
Keith,  the  secretary  of  the  society,  at  a  meeting  held 
in  Montreal  on  February  28.  Mr.  Keith  stated  that 
under  the  new  by-laws  general  meetings  were  to  be 
held  throughout  the  Dominion  and  in  every  province, 
if  possible.  In  order  to  inaugurate  the  meetings,  the 
council  had  decided  to  hold  a  two  days'  meeting  in 
Toronto,  to  which  every  member  of  the  society  would 
be  invited.  The  Ottawa  and  Toronto  branches  were 
co-operating  in  drawing  up  a  program,  and  the  council 
would  be  represented  by  a  delegation.  Hitherto  all 
the  society  meetings  had  been  held  in  Montreal,  and 
the  Toronto  meeting  therefore  marked  an  important 
departure  in  the  society's  program.  It  was  hoped  to 
hold  a  .society  meeting  in  Saskatoon  during  Augu.st. 
and  the  Western  1)ranches  were  co-oi)erating  to  this 
end. 


Toothless  Metal  Saws  in  Germany 

According  to  the  "Scientific  .-\merican,"  quickly- 
revolving  smooth  steel  disks  are  now  being  used  in 
Germany  for  cutting  metals,  with  results  said  to  be 
better  than  those  obtained  with  toothed  saws.  The  ac- 
tual cutting  is  not  effected,  as  was  formerly  under- 
stood, bv  removing  the  metal,  but  by  the  heat  gener- 
ated bv  the  friction  l)etween  the  rapidly  revolving  disk 
and  the  metal.  That  heat  is  so  great  that  the  metal  is 
melted  at  the  point  of  contact.  The  disk  has  conse- 
(|uently  only  to  discard  the  molten  metal  and  so  clear 
the  dividing  groove.  Naturally  the  steel  disk  also  be- 
comes heated  in  the  operation,  but  as  the  greater  part 
of  its  circumference  is  always  out  of  contact,  and  con- 
tinuously being  cooled  by  air,  its  own  heat  remain* 
always  below  the  melting  jjoint.  WHien  that  fact  \vas 
realized,  toothless  saws  were  soon  constructed  which 
were  able  to  cut  through  all  metals  in  a  minimum  of 
time.  The  advantage  over  the  toothed  metal  .saws  is 
that  the  disks  do  not  wear  out  so  quickly. 


The  date  of  the  Canadian  and  International  Good 
Roads  Congress,  which  is  to  be  held  at  Hamilton,  Ont., 
has  now  been  definitely  fixed  as  May  7  to  10. 


Opening  a  Montreal  Office 

The  Canadian  S.K.F.  Company,  Limited.  Toronto, 
have  established  an  office  in  the  Board  of  Trade  Build- 
ing, Montreal,  under  the  direction  of  Mr.  Harold 
Brown,  to  take  care  of  their  business  in  that  territory, 
and  to  give  service  to  users  of  S.K.F.  ball  bearings. 
Mr.  Brown  was  previously  manager  of  the  J.  Stone  & 
Company,  Montreal,  who  handle  the  Stone  Railway 
Lighting  System. 

Belt-Finishing  Goncrete  Pavements 

In  a  Western  city  last  season  concrete  pavements 
57  feet  wide  were  floated  successfully  with  a  belt.  The 
belt  was  .59  feet  long  and  handled  easily  by  two  men, 
who  went  over  the  road  at  lea.st  twice  after  the  surface 
was  struck  ofT.  In  striking  oflf  the  pavement  a  row  of 
stakes,  10  feet  apart,  was  driven  down  the  centre  line 
to  finished  grade,  and  on  thc^e  a  channel  iron  was 
placed  to  support  one  end  of  a  strike  board  templet  for 
one-half  the  street.  The  centre  end  was  operated  from 
a  bridge,  which  was  mounted  on  wheels  and  easily 
juished  along. 

Reinforcing  of  triangle  mesh  was  placed  2  inches 
below  the  surface,  and  !4-inch  felt  expansion  joints 
were  inserted  every  60  foet. 
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Asphalt  Concrete  Construction  on 

the  Eaton  Road 

Paper   Describing  Various  Consecutive  Operations  with  Illus- 
trations— Read    Before  the  Recent  Good    Roads    Conference 

By  R.  Crawford  Muir,  A.M.I.C.E.,  A.M.C.S.C.E.'    


DURING  1917  that  part  of  Uundas  Street  in  the 
vicinity  of  Toronto,  between  the  Ilumber 
River  at  Lambton  and  the  Etobicoke  Creek  at 
Summerville,  3.90  miles  in  length,  was  sur- 
faced with  asphaltic  concrete.  The  cost  was  borne 
jointly  by  the  Toronto  and  York  Highways  Commis- 
sion and  the  Provincial  Government  of  Ontario,  the 
province  paying  40  per  cent,  and  the  commission  60 
per  cent.,  under  the  Highway  Improvement  Act.  On 
the  part  of  the  road  between  the  Canadian  Pacific  Rail- 
way tracks  and  Etobicoke  Creek,  3.32  miles  long, 
known  locally  as  the  Eaton  Road,  the  commission's 
share  of  60  per  cent,  was  borne  by  Sir  John  Eaton, 
who  in  1909  had  this  section  of  the  road  built  as  a  mod- 
ern water-bound  macadam  road,  later  ha\ing  a  carpet 


Fig.  1— Scarifier  used  in  picking  up  old  tar  macadam. 

coat  of  tar  applied.  Since  1913  the  Toronto  and  York 
Highways  Commission  has  been  maintaining  this  road 
with  an  annual  treatment  of  tar. 

Traffic  Conditions 

Dundas  Street  is  the  chief  means  of  access  to  the 
city  of  Toronto  from  a  large  agricultural  district.  In 
1909  steel-tired,  horse-drawn  trafific  ct)nstituted  ap- 
proximately 90  per  cent,  of  the  traffic  carried  bj'  the 
road.  In  1917  trafific  conditions  had  changed  to  such 
an  extent  that  the  self-propelled  rubber-tired  vehicles 
were  found  to  be  api^roximately  85  per  cent,  of  the 
total  traffic  on  the  road.  The  road  also  carried  a  heavy 
narrow  steel-tired  traffic. 

These  changes  in  traffic  conditions,  both  in  volume 
and  character,  necessitated  the  rebuilding  f)f  this  road 
with  a  rnore  modern  type  of  surface,  and  in  the  spring 
of  1917  various  types  of  surfacings  were  discussed  by 
the  Toronto  and  York  Highways  Commission,  and  it 

•Assistant  Engineer,  Ontario  Department  of  Highways.' 


was  decided  to  construct  an  asphaltic  concrete  sur- 
face. The  old  road  was  pretty  badly  worn  and  in 
many  places  had  an  exceptionally  high  crown. 

The  new  road,  as  constructed,  is  24  feet  wide,  con- 
sisting of  18  feet  of  asphaltic  concrete  surface,  2  inches 
thick  compressed,  between  3  feet  asphalt  macadam 
(penetration)  shoulders. 

Scarifying  and  Preparing  Foundation 

The  old  road  was  scarified  4  to  6  inches  deep  for  its 
full  length  and  width,  and  the  loose  stones  were  drawn 
to  the  sides  to  form  the  shoulders,  thus  reducing  the 
crown  necessary  for  the  new  surface.  New  stone  was 
added  to  the  macadam  foundation  where  necessary, 
hollows  being  filled  and  the  old  roadbed  widened  and 
straightened,  thereby  creating  a  better  alignment. 
This  foundation  was  thoroughly  compressed  by  a  12- 
ton  steam  roller,  i)rior  to  the  laying  of  the  hot  mix- 
ture. 

The  type  of  scarifier  used  was  the  "Allen,"  attached 
to  the  side  of  the  roller;  this  scarifier  consisted  of  two 
picks,  or  teeth,  and  was  capable  of  picking  up  800  to 
1  200  square  yards  a  day. 

Binder  Coat 

W  hen  the  macadam  foinidation  had  been  prepared, 
a  paint  hinder  coat  of  hot  as])halt  cement  was  applied 


Fig.  2 -Applying  paint  binder  coat  of  hot  asphalt  cement  to  macadam 
foundation,  prior  to  laying  hot  mixtuie. 

to  the  stone  surface,  approximately  one-half  gallon 
jjer  square  yard,  so  as  to  i)ermit  a  bond  with  the  hot 
surface  mixture.  Surplus  dust  was  removed,  wherever 
])Ossible.  from  the  macadam  foundation,  in  order  to 
ensure  jiroper  ])enetration  of  the  as])halt.  Often  it  was 
found  that  the  binder  coat  had  been  jiicked  up  bv  the 
wheels  of  the  wagons,  on  account  of  too  much  dirt  on 
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the  foundation.  In  these  cases  it  was  more  of  a  nuis- 
ance than  a  benefit.  Nevertheless'  the  binder  coat  is 
essential,  and  should  be  applied  to  the  surface  of  the 
stone  foundation  as  far  as  |)ossible.  In  this  instance 
great  care  was  obser\ed  that  the  surface  of  the  foun- 
dation alonff  the  shoulders  to  six  feet  from  the  shoul- 
ders was  treated  with  hot  asi)halt  cement,  as  this,  in 
the  writer's  opinion,  was  the  most  important  section 
of  the  surface.  The  binder  coat  was  applied  imme- 
diately ahead  of  the  laying-  of  the  mixture  to  avoid 
haulinjj  over  it. 

I  Laying  the  Mixture 

Prior  to  the  laying  of  the  hot  asphaltic  mixture  it  was 
determined  how  many  square  yards  or  what  number 
of  lineal  feet  should  be  covered  by  a  load.  It  was  found 
that  a  load  covered  29  square  yards,  or  a  length  of  14><^ 
feet.  It  might  be  stated  here  that  a  load  weighed  ap- 
proximately 3'/2  tons.  At  the  commencement  of  each 
day's  work  a  tape  was  laid  along  the  roadside  and  a 
mark  made  at  the  point  where  the  raked  material  from 
each  load  should  end.  This  occasionally  varied,  ac- 
cording to  the  nature  and  temperature  of  the  mixture, 
a  cold  or  stiff  mixture  covering  less  area.  By  laying 
out  the  work  in  this  manner  a  check  was  made  on  the 
thickness  of  the  pavement. 

The  hot.  mixture  was  hauled  from  the  plant,  which 
was  located  at  Islington  railway  station,  to  the  road, 
in  the  usual  asjihalt-spreading  wagons,  dumped  on  the 
foundation  at  a  temperature  varying  from  250  to  350 
degrees  i".,  and  conveyed  to  its  final  resting-place  by 
means  of  shovels.  In  shovelling  the  hot  mixture  into 
place  the  material  was  shovelled  from  the  bottom  of 
the  pile,  thereby  preventing  the  lower  layer  of  the  pile 
from  becoming  chilled.     When  the  lower  part  of  the 


Fig.  3— Shovellina  and  raklnf!  hot  mixture  into  final  resting  place 
C.      on  macadam  foundation. 

pile  becomes  chilled  an  uneven  distribution  and  com- 
|)ression  results.  On  a  number  of  the  loads,  especially 
on  a  long  haul,  the  larger  particles  of  the  mixture  set- 
tled to  the  bottom  of  the  load.  When  this  occurred, 
the  mixture,  on  being  dumped,  was  remixed  by  turn- 
ing over  with  hot  shovels.  The  mixture,  after  having 
been  deposited  roughly  in  place  by  means  of  shovels, 
was  spread  by  means  of  hot  iron  rakes  to  a  depth  of 
2)4  inches,  thus  allowing  for  an  ultimate  com))ression 
of  two  inches.  During  this  operation  the  rakers  did 
not  stand  on  the  hot  mixture  any  more  than  was  neces- 
sary.   Care  was  taken  that  all  lumps  were  broken  and  a 


uniform  consistency  and  even  grade  maintained,  .so  as 
not  to  have  depressions  in  the  finished  pavement.  Rak- 
ing is  a  most  important  factor  in  the  construction  of 
an  asphaltic  concrete  pavement.  With  a  hot  mixture, 
300  degrees  I",  or  more,  four  to  six  minutes  were  neces- 
sary for  raking,  but  with  a  cold  or  stiff  mixture  ten  to 
twenty  minutes  were  sometimes  necessary.  Cold  or 
extra  stiff  mixtures  should  be  avoided,  as  insufficient 
compression  and  inconsistency  results.  As  soon  as  the 
mixture  was  dum])ed  on  the  road  its  temjjerature  was 
taken  and  noted. 

As  soon  as  possible  after  raking — that  is,  without 
picking  up  the  mixture  or  squeezing  out  or  displacing 
the  material  laterally — the  mixture  was  rolled  with  a 
ten-ton    three-wheeled    roller.       .Some    mixtures    were 


Fig.  4— Rolling  hot  mixture  with  10-ton  roller. 

more  tender  than  others,  ai\d  were  allowed  to  cool  off 
a  little  before  putting  the  roller  on  them.  During  a 
cold  spell  it  was  necessary  to  run  a  six-ton  tandem 
roller  over  the  mixture  first,  in  order  to  close  up  the 
surface,  and  then  follow  this  with  the  heavy  roller. 
Undue  delay  in  rolling  the  mixture  will  result  in  a 
more  or  less  honeycombed  surface.  The  wheels  of  the 
roller  were  oiled  with  a  mixture  of  crude  and  coal  oil, 
to  avoid  iiicking  up  the  hot  mixture.  The  rolling  com- 
menced at  the  sides,  working  toward  the  centre.  This 
was  followed  by  diagonal  rolling,  and  the  final  finish 
of  the  work  by  "rolling  ])arallel  to  the  shoulders.  The 
rolling  by  the  heavy'  roller  was  thorough,  the  roller 
being  kept  at  work  until  the  surface  was  too  cold  to  be 
im])ressed. 

At  the  finish  of  the  day's  work  it  was  nece^>ary  lu 
leave  the  (lavcment  in  such  a  a  condition  that  a  proper 
joint  might  be  made  when  the  next  day's  work  com- 
menced. This  joint  was  made  by  compressing  to  a 
feather  edge  with  the  roller  and  the  next  morning  cut- 
ting back  the  cold  mixture  and  thinly  painting  the  cold 
surface  with  hot  asphalt  cement.  On  joining  up  after 
lunch  hour  or  after  any  unavoidable  delay,  the  cold 
surface  was  thinly  painted  with  hot  asphalt  cement. 
The  mixture,  consisting  of  graded  stone,  sand,  and 
limestone  dust,  cemented  together  by  asphalt  cement, 
was  prepared  in  a  Cummer  portable  one-car  asphalt 
plant,  hereinafter  described. 

Samples  of  the  mixture  were  taken  on  the  road 
twice  a  day.  as  soon  as  dumped,  once  in  the  forenoon 
and  once  in  the  afternoon,  and  a  record  ke])t  of  the 
location  where  the  load  was  dumped.    Care  was  taken 
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ill  obtaining  a  uniform  mixture.  These  samples  were 
shipped  to  the  Department  of  Public  Highways  labora- 
tory and  tested. 

Loads  Dumped 
The  largest  number  of  loads  dumped  in  one  day 
was  65  (228  tons),  covering  an  area  of  1,800  square 
yards,  or  a  length  of  940  lineal  feet.  This  was  on  the 
shortest  haul,  one-third  of  a  mile.  On  the  longest 
haul,  two  miles,  36  loads  (126  tons),  were  dumped, 
nine  teams  each  making  four  trips  in  six  hours,  cover- 
ing an  area  of  approximately  1,130  square  yards.  On 
,an  average,  on  a  full  day's  work,  46  loads  (160  tons), 
were  deposited  on  the  road,  covering  an  area  of  ap- 
proximately 1,300  square  yards.  These  quantities 
would  have  been  increased  had  the  contractor  placed 
more  teams  on  the  work. 


Fig.  5— Dumping  the  first  load  after  lunch.    The  cold  surface  has  been 
thinly  coated  with  hot  asphalt  cement. 

On  the  longest  haul  it  was  found  that  the  mixture 
did  not  lose  ten  degrees  in  temperature  from  the  time 
it  left  the  plant  till  deposited  on  the  road. 

Seal  Coat 

After  the  mixture  had  been  compacted,  a  seal,  or 
flush,  coat  of  hot  asphalt  cement  was  spread  over  the 
surface  with  the  squeegee  and  covered  with  hot,  coarse 
sand.  The  seal  coat  was  applied,  when  convenient, 
immediately  after  the  rolling  of  the  mixture,  which 
was  still  fresh  and  warm,  but  on  most  occasions  it 
was  applied  when  the  mixture  was  cold.  When  the 
surface  of  the  mixture  got  dirty,  on  account  of  the  traf- 
fic being  allowed  to  travel  on  it,  it  was  necessary  to 
sweej)  and  thoroughly  clean  the  surface  before  apply- 
ing the  seal  coat.  The  asphalt  cement  was  applied  at  a 
temperature  of  approximately  225  degrees  F.,  and  at 
the  rate  of  one-eighth  to  one-quarter  gallons  per  square 
yard,  depending  upon  the  condition  of  the  surface.  The 
purpose  of  this  seal  coat,  as  the  name  implies,  is  to 
thoroughly  seal  and  smooth  out  any  unevenness  which 
may  be  on  the  surface  of  the  coarser  mixture.  An  ex- 
cess of  asphalt  cement  was  avoided  as  far  as  possible. 
The  asphalt  cement  was  heated  on  the  road  in  three 
kettlfes  of  two,  three,  and  five  barrels  capacity.  When 
the  surface  was  damp  it  was  found  advisable  to  run  the 
squeegee,  containing  hot  asphalt  cement,  rapidly  over 
the  surface,  to  take  up  any  moisture,  before  applying 
the  seal  coat. 

In  order  to  ensure  a  bond  between  the  hot  mixture 
and  the  stone  shoulders,  the  hot  asphalt  cement  was 


applied  to  the  inner  six  inches  of  the  shoulders  during 
the  process  of  squeegeeing. 

Sanding  on  Surface 
As  soon  as  the  seal  coat  of  asphalt  cement  had  been 
applied  the  surface  was  covered  with  coarse,  hot  sand, 
varying  in  temperature  from  200  to  275  degrees  F.,  and 
spread  at  the  rate  of  approximately  one  cubic  yard  to 
200  square  yards.  This  was  then  rolled  by  a  six-ton 
tandem  roller  to  a  true  surface  and  left  to  cool  before 
allowing  the  traffic  on  it. 

The  appliance,  commonly  called  the  squeegee,  used 
in  applying  the  seal  coat,  consisted  of  a  iron  box,  18  x 
18  X  14  inches  in  size,  mounted  on  wheels.  A  small 
hole  in  front  of  the  box  near  the  botom  allowed  the 
asphalt  to  flow  on  to  the  road,  the  flow  being  controlled 
by  a  lever  operated  by  a  man  hauling  the  squeegee.  On 
the  front  of  the  box  was  attached  a  length  of  belting 
3i/^  ft.  X  6  in.  x  3/8  in.,  which  distributed  the  cement 
evenly  over  the  surface.  The  asphalt  cement  was  con- 
veyed to  the  squeegee  by  means  of  pails.  A  man  with 
a  hand  squeegee  usually  followed  the  squeegee  in  order 
to  spread  the  asphalt  more  evenly  and  to  avoid  matt- 
ing. 

Shoulders 

The  shoulders  are  composed  of  the  stones  raked 
from  the  scarified  surface  of  the  old  road,  to  which  was 
added  new  stone,  in  order  to  bring  the  shoulders  to  the 
proper  width  and  depth.  Material  was  drawn  from  the 
roadside  to  hold  up  the  shoulders  while  rolling  was  in 
progress.  During  the  rolling  of  the  hot  mixture  by  the 
heavy  roller  the  shoulders  were  rolled  sufficiently  to 
smooth  the  surface  and  key  the  stones  together,  there- 
by providing  a  true  surface  before  applying  the  asphalt. 

The  asphalt  was  applied  at  a  temperature  of  ap- 
proximately 225  degrees  F.  by  means  of  a  hand-sprink- 


Pig.  6— Applying  seal  coat— approximately  Vi  gallon  per  square  yard. 

ler,  at  the  rate  of  Ij^  gallons  per  square  yard.  This 
was  covered  by  hot,  coarse  sand,  which  was  brushed 
into  the  interstices  of  the  stone  before  rolling,  approxi- 
mately one  cubic  yard  covering  60  square  yards.  The 
entire  surface  was  then  rolled  with  a  six-ton  tandem 
roller. 

The  asphalt  was  heated  in  a  kettle  with  a  capacity 
of  12  barrels,  located  on  the  roadside.  The  same 
asphalt  was  used  as  in  the  mixture,  but  at  first  was 
found  to  be  hard,  and  was  later  fluxed  to  obtain  the 
proper  consistency  or  penetration.     This  was  done  by 
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addiiif,'  about  three-quarters  of  a  barrel  of  oil  to  ten 
barrels  of  as])luilt.  This  quantity  was  prepared  late  in 
the  afternoon  and  was  ready  for  use  the  next  mornin,l,^ 

Paving  Plant 

The  wearing  surface  mixture  was  prepared  in  a 
Cummer  standard  one-car  portabe  paving  plant  of 
2,000  square  yards  of  two-inch  top  per  day  (ten  hours) 
rated  capacity,  having,'-  a  twin-puj;-  mill  (10  cubic  feet), 
capable  of  handling  a  l.OOO-pound  batch  of  material. 
The  total  weight  of  this  i)lant,  ready  for  transporting, 
is  100  tons. 

Power  is  supi)lied  by  a  11-in.  x  10-in.  special  Victor 
centre  crank  engine  of  35  h.p.,  housed  in  and  located 
near  the  boiler,  but  away  from. the  dust.  Steam  is  suj)- 
plied  to  the  engine  by  a  80  h.j).  horizontal  internally- 
tired  .Scotch  type  boiler. 

The  plant  consists  of  a  self-contained  rotary  drier, 
the  revolving  cylinder  being  (i)  inches  in  diameter  and 
22  feet  long;  the  cylinder  revolves  about  6  r.]).m.,  and 
is  set  at  a  slight  incline,  and  has  lifting  angles  on  the 
inside  that  cascade  the  material  over  the  entire  area  of 
the  cylinder  and  gradually  carry  it  toward  the  dis- 
charge end.  The  drier  turns  out  approximately  25  tons 
of  material  per  hour.  There  is  a  storage  bin  for  the 
mineral  aggregate  of  15  tons  capacity,  fitted  with  a 
rotary  screen.  There  are  three  kettles  or  melting  tanks, 
each  with  a  capacity  of  15,000  pounds,  arranged  for  air 
agitation.  The  kettles  project  above  the  casing,  and 
are  ])rovided  with  tight-fitting  rainjjroof  covers.  y\ll 
asphalt  piping  and  cocks  are  steam-jacketted.  There 
are  two  elevators  to  the  drier,  one  for  the  sand  and  the 
other  for  the  .stone ;  also  one  steel-encased  elevator 
from  the  drier  to  the  bin.  The  measuring  box  for  the 
mineral  aggregate  is  on  a  two-beam  scale,  so  that  each 
ingredient  can  be  weighed  separately,  and  the  asphalt 


stone  from  the  other  side,  by  means  of  an  open-bucket 
ele\ator.  It  takes  ten  to  fifteen  minutes,  depending  on 
the  wetness  of  the  material,  to  ])ass  through  the  drier, 
in  which  time  the  material  is  dried  and  heated  to  ap- 
proximately 350  degrees  F.,  the  temi)erature  being 
taken  from  time  to  time  at  the  foot  of  the  elevator  at 
the  rear  end  of  the  drier,  which  carries  it  to  the  rotary 
screen  over  the  divided  storage  bin.  I'rom  the  screen 
the  mineral  aggregate  is  delivered  into  the  different 
com])artments  in  the  bin,  one  for  sand  and  the  other 
for  stone.  The  large  stones  retained  on  the  screen  are 
conveyed  by  a  chute  to  the  ground.  From  the  bin  the 
mineral  aggregate  is  drawi;  in*o  the  measuring  box  at 
the  required  weights.  From  the  measuring  box  it  is 
discharged  nito  the  mi.vcr.  'I'tie  asiihalt  is  elevated 
from  the  kettles  by  air  i)ressure;  the  asphalt  flows  by 


Fig.  7— Applying  hot  asphalt  to  shoulders. 

weigh-bucket  is  on  a  single  beam  scale  running  on  an 
overhead  trolley. 

The  power  transmission  consists  of  one  main  shaft, 
two  belts,  and  two  chains.  The  mixer  is  direct-driven 
from  the  main  shaft,  as  is  also  the  drier.  The  plant  is 
equii)pcd  with  clutches,  so  that  the  various  units  may 
be  run  independently. 

Plant  in  Operation 

The  working  of  the  plant  is  as  follows  :  The  mineral 
aggregate  is  fed  into  the  drier,  sand  from  one  side  and 


Fig.  8-Dundas  Street  lEalon  Koadl-lSfoot  asphaltic  concrete  surface 
(2in.  conpressed)  between  3-ft.  asphalt  penetration  shoulders. 

gravity  on  to  the  air  lift,  then  conveyed  by  an  air  com- 
pressor to  the  weigh-bucket,  20-pound  pressure  being 
used.  From  the  bucket  the  asphalt  is  delivered  into  the 
mixer  and  thoroughly  mixed  with  the  mineral  aggre- 
gate. The  dust  or  tiller  is  then  added  direct  to  the 
mixer,  and  the  whole  thoroughly  dried.  The  time  taken 
to  mix  the  materials  varied  from  22  to  35  seconds. 
-From  the  mixer  the  mixture  is  dumped  into  a  wagon, 
which  is  directly  underneath  the  mixer,  seven  batches, 
each  approximately  985  pounds,  to  a  load.  Four  to  six 
ininutes  are  required  in  loading.  When  the  plant  is 
working  at  its  full  capacity,  three  tons  of  coal  are  re- 
(|uired  i)er  day. 

Organization 

The  organization  at  the  plant  is  as  follows:  One 
foreman,  one  engineer,  one  fireman,  one  blacksmith, 
two  men  at  scales  weighing  materials,  one  man  feeding 
stone  to  elevator  to  drier,  one  man  feeding  sand  to  ele- 
vator to  drier,  two  men  shovelling  stone  from  car,  two 
men  shovelling  sand  from  car,  two  men  stripping  bar- 
rels, etc..  one  man  with  horse  conveying  sand  from  pile 
to  elevator,  one  man  with  horse  conveying  stone  frj^n 
tar  to  elevator. 

The  sand  is  conveyed  by  a  scraper  from  the  ])ile 
near  the  cai  to  the  elevator,  the  stone  being  con\eved 
bv  cart  frt.-m  .he  car  to  the  elevator. 

Quartities  of  Materials  Used  Per  Day 
On  a  good  day's  work  (eight  hours)  the  following 
quantities    of    material    were    used:    Sixteen    tons    of 

(Concluded  on  page  212) 
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Ontario  Good  Roads  Ass'n  Meets  in  Toronto 

Sixteenth  Annual  Convention  Creates  Much  Enthusiasm — Important  Topics  Dis- 
cussed and  Resolutions  Presented — Organization  for  Road  Work  After  the  War 


THE  sixteenth  annual  meeting  of  the  Ontario 
Good  Roads  Association  was  held  in  Toronto 
during  the  three  days — Feb.  27,  Feb.  28,  and 
March  1 — when  about  250  delegates  from  all 
parts  of  the  province  were  in  attendance.  A  number 
of  interesting  papers  and  addresses  were  presented, 
some  of  which  we  ])rint,  in  full  or  in  part,  in  the  pres- 
ent issue.  As  usual,  the  convention  was  very  success- 
ful in  its  main  object — the  arousing  of  enthusiasm  and 
discussion  regarding  that  most  important  undertaking, 
the  provision  of  good  roads  in  Ontario. 

The  President's  Address 

The  president,  Mr.  C.  R.  Wheelock,  O.L.S.,  of 
Orangeville,  in  his  opening  address,  dwelt  on  the  ever- 
increasing  importance  of  good  roads  as  a  factor  in  the 
economic  and  national  life  of  our  country,  and  pointed 
out  that,  despite  war  conditions,  much  had  been  ac- 
complished during  the  past  year  in  the  way  of  organ- 
ization. He  also  outlined  the  scheme  for  government 
assistance  which  has  been  developed  by  the  Ontario 
Highways  Department  and  the  classifications  under 
which  the  roads  of  the  province  are  placed.  Extracts 
from  his  address  follow : 

Good  roads  come  next  to  well-equipped  railways 
for  land  transportation  and  may  form  a  co-operative 
system,  using  the  public  highways — our  greatest  trans- 
portation asset — for  the  short  hauls  and  the  railways 
for  the  long  distance  or  through  traffic.  What  are 
known  as  "highway  freight  trains"  have  already  been 
established  in  the  United  States  on  several  routes. 
One  route  is  from  Akron,  O.,  to  Boston,  Mass.,  a  dis- 
tance of  about  750  miles.  The  equipment  consists  of 
four  motor  trucks,  and  a  regular  schedule  is  main- 
tained. 

Road  construction  during  the  past  year  has  been 

'  greatly  retarded  owing  to  war  conditions,  but  much 
has  been  accomplished  for  the  ultimate  success  of  the 
good  roads  movement.  Ten  additional  counties  have 
assumed  county  systems  of  roads.  The  Provincial 
Highway  Act  was  passed  and  work  commenced  by  the 

'government  on  the  Kingston  Road.  The  first  provin- 
cial county  roads   were  designated  in   some  counties 

;  and  work  commenced,  and  the  Toronto  and  Hamilton 
Highway  was  completed  and  officially  opened. 

Bonded  Debt  Not  Created 

The  highway  laws  of  the  Province  of  Ontario  are 
comprehensive  and  workable,  and  provide  a  splendid 
organization  to  carry  out  the  work.  We  have  the  dis- 
tinction of  being  one  of  the  very  few  provinces  or 
states  that  are  buildin."-  up  a  system  of  main  roads 
without  creating  a  bonded  debt. 

There  are  now  35  counties  of  the  37  in  Old  On- 
tario that  have  adopted  county  roads  systems,  and  will 
proceed  with  the  work  in  a  systematic  manner,  under 
the  provisions  of  the  highway  department.  Thus  the 
result  of  the  campaign  commenced,  and,  carried  on  by 
this  association  since  the  year  1894,  is  now  bearing 
abundant  fruit. 

The  total  mileage  covered  by  the  county  roads  is 
;  8,427  and  the  total  mileage  constructed  to  date  2,275. 


As  the  total  mileage  of  rural  roads  in  Old  Ontario  is 
55,000,  the  mileage  covered  by  county  roads  is  15  per 
cent,  of  the  total.  It  is  estimated  by  the  highway  de- 
partment that  20  per  cent,  of  the  township  roads,  those 
usually  included  in  a  county  system,  carry  80  per  cent, 
of  the  farm  traffic. 

This  splendid  system  is  not  a  vision  to  be  realized 
in  the  far  distant  future.  About  2,275  miles  have  al- 
ready been  built ;  the  organization  is  complete,  and  the 
work  will  go  ahead  with  leaps  and  bounds  when  the  ' 
war  is  over.  This  work  should  be  of  great  assistance 
in  working  out  the  great  general  scheme  of  recon- 
struction that  will  be  required  after  the  war. 

The  public  highways  of  the  province  are  fast  be- 
coming one  of  the  richest  assets  of  the  people.  The 
value  of  a  highway  increases  in  proportion  to  the  traf- 
fic it  carries,  and  that  the  traffic  is  increasing  is  plainly 
shown  by  the  increase  in  motor  vehicles,  in  the  year 
1903  there  were  only  220  motor. vehicles  in  Ontario;  by 
the  year  1910  they  had  increased  to  4,200,  and  in  191/ 
to  84,353.  The  revenue  from  licenses  last  year  amount- 
ed to  $940,000.  This  increase  has  exceeded  all  expec- 
tation. The  Honorable  the  Minister  of  Public  Works 
and  Highways,  in  his  address  to  this  association  one 
year  ago,  said  that  the  receipts  for  motor  licenses  for 
1916  was  $650,000,  and  he  expected  the  amount  to  in- 
crease to  $750,000  in  1917,  and  that  by  the  year  1920 
the  million-dollar  mark  would  be  reached.  The  re- 
sults show  the  expectations  of  the  minister  to  have 
been  very  conservative.  The  million-dollar  mark  has 
already  been  almost  reached,  and  1  would  venture  the 
opinion  that  the  year  1920  will  bring  us  to  the  two- 
million-dollar  mark. 

Number  of  Licenses  Doubled  Since  1915 

The  number  of  licenses  issued  in  1917  was  double 
the  number  in  1915,  and  the  revenue  of  the  province 
from  this  source  was  increased  to  that  extent.  But 
increased  revenue  means  increased  traffic,  and  in- 
creased traffic  means  increased  expenditure  on  the 
roads,  and  to  work  this  problem  to  a  logical  conclusion 
it  would  seem  only  fair  to  increase  the  government  aid 
in  proportion  to  the  revenue. 

In  conclusion,  permit  me  to  say  that  this  organiza- 
tion is  carried  on  for  purposes  entirely  unselfish.  We 
feel  that  the  prosperity  of  our  province  would  be  great- 
ly retarded  without  an  adequate  system  of  main  roads, 
and  the  officers  of  this  association  have,  therefore, 
freely  given  their  time  and  best  thought  to,  the  ad- 
vancement of  what  they  consider  to  be  the  best  inter- 
ests of  the  people.  The  association  is  not  connected 
in  any  way,  and  receives  no  financial  support  from 
commercial  interests. 

Heads  of  Highways  Department  Present 

As  usual,  the  great  interest  taken  in  the  proceed- 
ings of  the  association  by  the  Ontario  Highways  De- 
partment was  evidenced  by  the  presence  of  Hon.  Fin- 
lay  Macdiarmid,  Minister' of  Public  Works,  and  Mr. 
W.  A.  McLean,  Deputy  Minister  of  Highways,  both 
of  whom  delivered  addresses.  Mr.  Macdiarmid  ex- 
pressed his  pleasure  in  having  an  opportunity  of  meet- 
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ing  and  speaking  to  the  delegates,  and  said  his  depart- 
ment was  always  willing  and  anxious  to  consider  any 
proposals  which  the  association  might  submit  with  re- 
gard to  the  general  road  policy  of  the  province.  lie 
pointed  out  that  it  was  the  desire  of  the  government  to 
further  the  movement  to  as  great  an  extent  as  condi- 
tions would  permit,  and  that  at  the  present  session  of 
the  Ontario  Legislature  $1,000,000  had  been  appropri- 
ated for  that  purpose ;  however,  the  present  was  not  a 
time  for  launching  into  very  large  expenditures  on 
construction,  owing  both  to  the  high  rate  of  interest  on 
borrowed  money  and  scarcity  of  labor.  With  regard 
to  the  legislation  covering  provincial  highways,  he 
said  this  was  passed  with  a  view  to  meeting  conditions 
which  he  believed  would  exist  after  the  war.  Last  year 
a  portion  of  the  provincial  highway  east  of  Toronto 
had  been  taken  over,  but  no  heavy  expenditures  were 
made,  only  such  work  being  carried  out  as  would  main- 
tain the  road  and  keep  it  from  falling  into  a  state  of 
disrepair. 

Curtail  Road  Construction  Work 

The  Deputy  Minister,  Mr.  McLean,  dwelt  on  the 
importance  of  maintaining  roads  of  every  class,  but 
opposed  any  large  construction  undertaking.  The  war, 
he  said,  was  the  all-important  problem  at  the  present 
time,  and  road  work  should  be  carried  out  only  to  the 
extent  to  which  it  added  to  our  efficiency  in  the  prose- 
cution of  the  war.  Construction  work  might  be  justi- 
fied in  some  cases  where  local  materials  and  labor  not 
required  for  production  could  be  employed. 

Mr.  D.  M.  Mclntyre,  chairman  of  the  Ontario  Rail- 
way and  Municipal  Board,  delivered  an  able  and  in- 
teresting address  on  "Highways  of  Empire,"  in  which 
he  emphasized  the  part  that  road-building  has  played 
at  various  periods  of  the  world's  history.  He  charac- 
terized the  Roman  and  British  Empires  as  the  two 
greatest  known  to  history,  and  pointed  out  the  im- 
portant part  that  road-building  had  taken  in  their  de- 
velopment. 

Important  Resolutions  Carried 

A  number  of  important  resolutions  were  presented 
at  the  convention  and,  after  some  discussion,  the  fol- 
lowing were  carried : 

That  provincial  roads  should  be  paid  for,  70  per 
cent,  by  the  province  and  the  balance  by  the  county, 
when  the  roads  in  the  county  system  are  taken  over — 
or  when  county  councils  afterwards  assume  the  lia- 
bility— and  that  the  county  councils  should  have  the 
right  to  adjust  their  expenditures  in  connection  vvitn 
provincial  roads  as  provided  in  the  Highway  Improve- 
ment Act. 

That,  in  the  opinion  of  the  association,  it  would  Le 
advisable  for  each  count)'  council  to  appoint  a  repre- 
sentative whose  duty  it  will  be  to  confer  with  similar 
representatives  of  adjoining  counties,  so  that  a  com- 
plete system  of  connect'ng  roads  may  be  designated 
as  provincial  county  roads  and  submitted  to  the  de- 
partment for  contiimation  at  an  early  date. 

That  section  2  of  the  Ontario  Ilighways  Act,  re- 
lating to  the  township  road  commissioner,  be  amended 
by  providing  for  the  payment  of  40  per  cent,  of  the 
commissioner's  salary  by  the  province,  said  percentage 
not  to  exceed  $250  annually. 

Another  important  resolution  was  passed  petition- 
ing the  Dominion  Government  to  use  every  effort  to 
see  that  the  railways  provide  adequate  equipment  suit- 
able for  transportation  of  roadway  materials  during 


the  season  of  1918,  in  view  of  the  difficulties  experi- 
enced in  this  respect  last  year. 

Election  of  Officers 
With  the  exception  of  two,  all  the  1917  officers 
were  re-elected  for  the  coming  year,  the  list  being  as 
follows:  Honorary  presidents,  J.  A.  Sanderson,  of  Ox- 
ford Station,  and  .S.  L  Squire,  of  VVaterford ;  president, 
C.  R.  Wheelock,  Urangeville;  first  vice-president,  J.J. 
Parsons,  Jarvis;  second  vice-president,  \V.  H.  Pugs- 
ley,  Richmond  Hill;  secretary-treasurer,  George  S. 
Henry,  M.P.P.,  Todmorden ;  directors:  K.  W.  McKay, 
St.  Thomas;  Major  T.  L.  Kennedy,  Dixie;  F.  A.  Sene- 
cal,  Plantagenct;  L.  E.  Allen,  Belleville;  T.  J.  Ma- 
honey,  Hamilton ;  W.  II.  Brown,  Chesley. 


County  Road  Accounts 

MR.  WIMUND  HUBER,  assistant  engineer  of 
the  Provincial  Department  of  Public  High- 
ways, addressed  the  association  on  the  sub- 
ject of  county  road  accounts.  "The  question," 
he  said,  "is  how  are  we  going  to  determine  whether 
value  is  being  received  for  the  money  spent  on  road 
work.  In  the  case  of  the  contractor,  one  reason  that 
he  can  frequently  do  work  more  cheaply  that  a  muni- 
cipality is  that  he  keeps  a  closer  check  on  his  work ; 
he  knows  exactly  the  cost  of  the  various  operations." 
Extracts  from  his  remarks  are  given  below: 

For  some  time  the  provincial  department  has  em- 
phasized the  importance  of  keeping  a  set  of  county 
road'accounts.  This  is  a  scheme  to  enable  the  various 
counties  to  carr}'  on  work  at  the  lowest  possible  cost 
and  the  highest  efficiency.  One  object  of  a  system  of 
accounting  is  to  enable  the  road  superintendent  to 
ascertain  the  cost  of  each  part  of  the  work.  Another 
is  to  enable  him  to  prepare  a  statement  from  time  to 
time  ,either  during  the  work  or  afterwards,  and  com- 
pare his  costs  with  those  on  other  works.  A  statement 
of  cost  prepared  immediately  after  a  work  is  very  lit- 
tle use  on  that  particular  job,  and  merely'  helpful  for 
future  reference.  A  statement  prepared  during  the 
progress  of  the  work,  however,  shows  the  superinten- 
dent how  his  expenditures  stand  and  how  they  com- 
pare with  those  on  other  jobs.  He  is  also  enabled  to 
compare  the  work  of  the  different  gangs  and  recog- 
nize efficiency  on  the  one  hand  or  check  incompetence 
on  the  other.  A  comparison  can  also  be  made  between 
the  different  types  of  roads,  and,  the  cost  of  a  road 
being  known  and  its  length  of  life  ascertained,  it  is 
thus  determined  which  is  the  most  economical. 

A  i)roper  system  of  accounts  enables  the  superin- 
tendent to  make  a  satisfactory  statement  of  expendi- 
ture on  county  roads  to  the  government  at  the  end  of 
each  year.  The  government  has  certain  objects  in  re- 
questing these  statements:  First,  that  of  securing 
roads  at  a  reasonable  cost;  and,  secondly,  they  are 
])laced  in  a  position  to  compare  costs  of  the  different 
types  of  roads,  etc.,  and  distribute  information  as  to 
which  is  the  most  valuable,  'i'he  annual  report  of  the 
department  contains  data  of  this  nature. 

The  accounting  system  should  show  just  how  the 
money  is  spent  on  every  item  of  the  work.  It  is  the 
foreman's  duty  to  keep  a  time-book  to  show  how  each 
man  was  employed  during  each  da}'.  The  county 
should  be  in  a  position  to  state  how  each  account  is 
applicable.  In  order  to  do  so,  the  superintendent  must 
classify  his  accounts.    If  this  is  properly  done,  it  will 


\ 


March  13,  1918 


THE    CONTRACT    RECORD 


ao7 


enable  the  treasurer  to  post  the  various  items  in  the 
correct  manner.  Thus  the  cost  of  each  part  of  the 
work  will  be  easily  ascertained. 

In  conclusion,  Mr.  Huber  said  that  the  govern- 
ment had  decidied  on  no  standard  method  of  account- 
ing- to  be  adopted  by  the  counties  in  connection  with 
their  road  Systems,  but  the  department  was  willing  to 
give  anj^  information  and  assistance  possible. 


Provincial  County  Roads 


-By  G.  S.  Henry.  M.  P.  P,- 


ONTARIO  legislation,  with  a  well-defined  pur- 
pose in  each  case,  makes  a  classification  of 
roads.  This  classification  is  primarily  based  on 
traffic,  and  affects  the  control  of  the  roads  and 

ithe  amount  of  provincial   aid  appropriated   for    each 
class. 
It  is  part  of  good  organization  in  every  line  of  in- 
dustry to  classify  work  and  duties  and  definitely  fix  re- 
sponsibility.   This  division  of  work  and  responsibility 
has  been   found  essential   by   every  country  that  has 
built  up  a  general  system  of  good  roads.     But  it  is 
'        necessary  for  each  country,  in  dealing  with  this  classi- 
fication, to  meet  its  own  particular  needs,  by  consider- 
|[ing  the  existing  units  of  local  and  central  government, 
the  means  available  to  each  in  meeting  responsibility 
allocated  to  it,  and  the  equitable  distribution  of  cost. 

Classification  of  Roads 

Ciiunty  roads,  receiving  from  the  province  a  grant 
of  40  per  cent,  for  construction  and  20  per  cent,  for 
maintenance,  were  created  for  the  purpose  of  meeting 
Lthe  need  for  good  market  roads,  radiating  from  local 
Itowns  and  shipping  points.     Although  separated  from 
! township  organization,  they  are,  in  efTect,  the  most  im- 
portant of  the  township  roads,  and  provincial  aid  to 
them  is,  broadly,  aid  to  the  townships  in  keeping  up 
their  most  heavily  travelled  local  roads.     Local  traffic 
concentrates    on    them ;    they    require    comparatively 
large  expenditure  to  construct  and  maintain  them ;  and 
good  business  organization  indicates  that  this  can  best 
be  done  by  putting  them  in  a  class  and  under  a  separate 
authority,  the  county  council,  which   can   apply  uni- 
formity of  treatment  to  them. 

Suburban  roads  were  created  in  order  that  what  is 
perhaps  a  weakness  of  the  Ontario  municipal  system 
I  may  be  remedied — the  right  of  cities  to  separate  them- 
selves from  the  county  organization.  To  this  class  of 
roads  cities  are  required  to  contribute,  and  thereby 
build  up  the  standard  of  main  roads  immediately  adja- 
cent to  them.  To  the  construction  of  these  roads  the 
county  contributes  30  per  cent.,  the  city  30  per  cent., 
and  tiie  province  40  per  cent.  For  maintenance  the 
province  contributes  20  per  cent,  and  the  remainder  is 
equally  divided  between  the  city  and  the  county. 

Provincial  roads  were  created  because  there  is  a 
class  of  highway  carrying  lieavy  traffic  not  merely  be- 
tween important  cities  and  towns  within  the  province, 
but  also  traffic  which  is  interprovincial  and  even  inter- 
national. It  is  manifestly  unfair  and  impossible  to  ex- 
pect that  local  municipalities,  or  even  counties,  would 
maintain  roads  adapted  to  traffic  of  that  character.  It 
is,  therefore,  in  keeping  that  the  province  itself  .should 
assume  the  duty  of  maintaining  roads  of  this  class,  con- 

Itributing  70  per  cent,  of  the  expenditure. 
Provincial  county  roads  are  a  class  intermediate  be 
tween    county    roads    and    provincial    highways.      -M- 
though  not  on  the  direct  line  of  international  traffic  to 
m 


any  marked  extent,  and  though  not  connecting  the 
large  cities,  they  are  a  class  which  connect  the  more 
important  urban  centres  of  the  province  and  carry  con- 
siderable traffic  which  originates  outside  of  the  county 
itself;  much  of  it,  in  cases,  may  be  traffic  of  a  tourist 
character.  It  is  intended  that  they  will  be,  in  a  sense, 
co-operative  with  provincial  roads,  but  under  county 
control.  To  such  roads  the  province  will  contribute  60 
per  cent,  of  the  cost  of  construction  and  maintenance. 
These  roads  are,  therefore,  intended  to  enable  the  more 
equitable  maintenance  of  certain  county  roads,  carry- 
ing a  considerable  proportion  of  through  traffic,  but 
which  the  countv  may  efficiently  maintain,  and  which 
are  not  of  sufficient  importance  to  be  classed  as  pro- 
vincial, or  which  it  is  not  desirable  or  expedient  for  the 
province  to  assume  as  provincial  highways.  They  con- 
tinue to  be  county  roads,  but  because  of  heavy  through 
traffic  will  receive  an  increased  subsidy.  In  general 
they  will  form  branches  of  the  provincial  highway  sys- 
tem, joining  up  cities  and  other  important  terminal 
points  of  traffic.  They  constitute  an  intermediate  link 
between  the  provincial  and  county  road  systems,  and 
should  be  subject  to  special  regulation. 

Features  Requiring  Special  Attention 

To  become  entitled  to  the  ])rovincial  subsidy  of  60 
per  cent,  for  construction  and  maintenance  the  general 
regulations  of  the  department  should  be  followed,  but 
with  special  regard  to  such  features  as  the  following: 

1.  The  road  allowance  to  be  uniform,  and  not  less 
than  66  feet  in  width,  unless  impracticable  because  of 
engineering  difficulties. 

2.  The  earth  grade  to  be  of  uniform  width,  having 
a  clear  width  of  28  feet  between  shoulders,  safe  and 
convenient  for  travel. 

3.  The  paved  or  metalled  surface  to  be  double  track 
not  less  than  14  feet  nor  more  than  18  feet  wide. 

4.  Drainage  to  be  continuous,  well  defined,  and  ade- 
quate, with  free  and  sufficient  outlet. 

5.  The  road  foundation  to  be  adequate,  and  de- 
signed according  to  material  and  sub-soil,  for  a  12-ton 
load,  9  tons  on  rear  axles,  with  whee}s  carrying  650 
pounds  per  inch  of  tire. 

6.  Dangerous  corners  and  sharp  turns  to  be  elimin- 
ated, giving  a  clear  view  of  at  least  300  feet. 

7.  Excessive  grades  to  be  reduced  as  far  as  prac- 
ticable, with  from  4  per  cent,  to  6  per  cent,  regarded  as 
desirable  standard. 

8.  Steel  bridges  and  the  longer  concrete  bridges  to 
have  a  clear  width  of  not  less  than  20  feet,  and  to  be 
designed  for  Class  "C"  of  the  departmental  specifica- 
tions ;  concrete  culverts  and  small  bridges  carrying  fill 
to  be  so  designed  as  to  carry  a  surface  grade  28  feet  to 
30  feet  wide. 

9.  The  department  to  be  notified  well  in  advance  of 
all  proposed  construction  ;  plans  and  specifications  gov- 
erning all  such  construction  to  be  submitted  for  and  to 
be  subject  to  the  approval  of  the  department;  and  all 
construction  to  follow  lines  and  levels  approved  by  the 
department  or  given  by  the  department  from  actual 
survey.  By  this  means  the  services  of  the  engineering 
staf?  of  the  department  will  be  of  much  assistance  to 
counties  in  developing  these  roads. 

10.  A  system  of  maintenance  to  be  applied  which 
will  be  prompt,  continuous,  and  adequate,  and  ap- 
proved by  the  department. 

As  with  the  general  regulations,  local  conditions 
and  temporar}-  needs  should  be  taken  into  considera- 
tion, so  that  the  department  should  necessarily  retain 
authority  to  exercise  some  latitude  in  carrying  out  any 
regulations  that  may  be  adopted. 
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Road  Finance 


MR.  DANII'X  QUINLAN,  treasurer  of  Simcoe 
,'ounty,  presented  a  paper  on  road  finance, 
';i  which  he  put  forward  strong  ar<i;uments 
for  the  "pay-as-you-go"  system  of  financing 
road  expenditures.  "A  common  practice  in  borrowing 
money,"  he  said,  "is  to  spread  the  i)ayment  over  twen- 
ty years.  One  objection  to  this  is  that  the  road  con- 
structed, no  matter  how  well  built  or  of  what  material, 
is  generally  worn  out  before  the  debt  is  paid,  and  the 
ratepayers  are  compelled  to  carry  the  doul)le  burden 
of  paying  towards  the  original  cost  of  construction 
and  also  a  large  annual  expenditure  for  maintenance; 
in  other  words,  the  roads  we  build  are  not  sufficiently 
permanent  to  justify  us  in  borrowing  money  for  con- 
struction, and  certainly  not  at  the  high  rates  of  inter- 
est we  would  have  to  pay  to-day.  In  fact,  we  cannot 
now  borrow  money  for  such  purposes  as  road  construc- 
tion without  the  permission  of  the  Minister  of  Finance, 
and,  while  this  order  is  not  likely  to  continue  after  the 
war,  it  is  probable  that  high  rates  for  interest  will  con- 
tinue for  some  time. 

"The  objection  to  borrowing  money  for  road  con- 
struction does  not  apply  with  the  same  force  to  bridge 
construction,  as  bridges  when  constructed  of  concrete 
or  of  concrete  and  steel  will  last  for  generations ;  but, 
as  the  cost  of  bridge  construction  is  generally  only  a 
small  percentage  of  the  total  outlay,  the  same  i)olicy, 
the  policy  of  "pay  as  you  go,"  could  be  carried  out ;  in 
other  words,  let  the  tail  go  with  the  hide." 

"Pay-as- You-Go"  Policy  Not  Burdensome 

Mr.  Quinlan  proceeded  to  explain  that  the  policy  of 
"pay  as  you  go"  would  not  necessarily  mean  loading 
the  people  with  a  burden  that  would  be  difficult  to 
carry.  As  an  example,  he  pointed  to  Simcoe  County, 
in  which  last  year  $50,000  was  spent  on  county  roads, 
and,  in  addition.  $130,000  was  paid  for  patriotic  i)ur- 
poses  and  $50,000  to  the  province  for  war  tax.  All  of 
these  monies  were  paid  out  of  the  revenue  of  the  year 
and,  at  the  same  time,  the  financial  ])osition  of  the 
county  was  imprgved  to  the  extent  of  $30,000.  "This 
year,"  Mr.  Quinlan  continued,  "in  addition  to  the  war 
tax  of  $50,000,  we  purpo.se  giving  $175,000  for  patriotic 
purposes  and  expending  about  $.50,000  on  our  county 
road  system,  all  of  which  we  will  obtain  from  the  cur- 
rent year's  revenue.  Assuming  that  when  the  war  is 
over  the  necessity  for  making  grants  to  patriotic  pur- 
poses will  not  exist  and  the  provincial  war  tax  is  no 
longer  levied,  we  would  he  able  to  reduce  our  annual, 
expenditure  by  $225,000.  and  thus  efifect  a  reduction  in 
our  tax  rate  of  4^^  mills.  If.  instead  bi  reducing  it  by 
4y2  mills,  we  made  a  material  increase  in  our  expendi- 
ture on  our  roads,  say,  to  $150,000,  this  amount  could 
be  obtained  by  a  levy  of  2j/.  mills  and  our  total  county 
rate  would  be  3  mills  lower  than  it  is  to-day.  or  a  total 
rate  of  4]/2  in.stead  of  7>4  mills.  This  would  not  be  a 
heavy  tax  rate,  and  would  give  us  an  amount  that,  judi- 
ciously expended,  would  in  a  few  years  give  us  a  sjilen- 
did  .system  of  roads." 

Mr.  Quinlan  pointed  out  that  most  of  our  govern- 
ing bodies  in  Canada  are  disposed  to  borrow  money. 
Not  only  have  the  l^ominion  and  ])rovincial  govern- 
ments large  debts,  but  most,  if  not  all.  of  our  urban 
municipalities  have  large  bonde,d  indebtedness,  and 
nianv  towns  and  cities  find  themselves  in  deep  water 
owing  to  imprudent  borrowing.    "\\'ith  these  facts  be- 


fore us,"  he  concluded,  "does  it  not  behove  road  build- 
ers, particularly  the  builders  of  county  roads,  to  adopt 
the  policy  that  ])rudence  dictates  and  stand  by  the 
sane  and  .sound  jiolicy  of  'i)ay  as  you  go'?" 


Road  Organization 


MR.  i\  A.  SENEGAL,  clerk  of  the  Counties  of 
I'rescott  and  Russell,  read  a  paper  dealing 
.vith  the  above  subject.  He  pointed  out  that 
the  first  duty  of  the  newly-appointed  superin- 
tendent is  to  select  and  instruct  the  men  who  are  to 
keep  the  roads  in  repair.  Too  much  care  cannot  be 
exercised  in  the  selection  of  the  foreman,  as  good  or 
bad  results  in  the  maintenance  of  the  road  can  invaria- 
bly be  traced  to  him.  If  the  foreman  be  a  "good  roads 
booster"- — and  this  he  should  be — sometimes  a  section 
of  eight  or  ten  miles  may  not  be  too  much  for  him  to 
attend  to.  As  a  rule,  however,  four  or  five  miles  seem 
sufficient. 

Mr.  Senecal  emphasized  the  importance  of  securing 
the  proper  location  of  the  graded  roadway  when  laying 
out  work,  as  otherwise  much  of  the  work  may  have  to 
be  torn  up  when  the  time  comes  for  the  placing  of  the 
stone.  He  also  dwelt  on  the  importance  of  proper 
drainage  and  the  crowning  of  the  road  with  the  grader 
and  maintenance  with  the  road  drag. 

Snow  Removal  and  Levelling 

With  regard  to  keeping  roads  open  for  traffic  dur- 
ing the  winter  time,  Mr.  Senecal  said :  "We  in  the 
northeast  part  of  the  province  have  to  contend  with 
the  removal  of  snow  to  a  considerable  extent.  This 
winter  especially  the  snow  began  to  stay  on  the  ground 
since  the  month  of  November  last.  The  tools  or  ma- 
chines usually  employed  are  snowplows  and  rollers, 
which  are  used  after  every  storm.  In  a  few  instances 
we  have  used  the  rollers  only,  with  fair  results.  I 
might  add  that  in  these  cases  the  roller  had  to  be  kept 
at  work,  even  during  the  snowstorms ;  otherwise  it 
would  have  been  useless.  I  have  found  that  the  best 
results  are  obtained  by  using  the  roller  immediately 
after  the  snowplow.  In  this  case  the  snowplow  would 
be  required  to  remove  only  a  small  amount  of  snow. 
The  action  of  the  roller  is  to  press  down  the  sides  of 
the  road  evenly,  thus  providing  a  width  of  12  or  14 
feet  of  hardened  snow,  which  is  very  desirable." 

In  concluding  the  paper  the  following  points  were 
again  emphasized:  (1)  In  selecting  the  foreman  en- 
deavor to  secure  the  best  man  in  the  locality ;  (2)  the 
location  being  the  most  permanent  part  of  the  road. 
no  heavy  work  should  be  attempted  before  this  is  pro- 
jjerly  laid  out ;  (3)  keep  the  crown  of  the  road  suffi- 
ciently high  to  ;;llow  free  access  for  the  water  *o  the 
side  ditchr  ■. 

Mr.  Vance's  Paper 

Mr.  J.  F.  Vance,  clerk  of  the  County  of  Wentworth, 
also  presented  an  interesting  paper  on  the  same  sub- 
ject, extracts  from  which  are  printed  below: 

The  first  principle  in  the  organization  of  a  county 
road  .system  is  the  adoption  of  such  roads  as  will  equit- 
ably serve  all  portions  of  the  count^^  If  this  principle 
were  not  adhered  to,  the  system  would  be  doomed  to 
failure,  as  all  classes  of  the  taxpayers  are  proportion- 
ate! v  charged  for  their  construction  and  maintenance. 

The  county  system  having  been  defined,  the  coun- 
cil should  |)lacc  the  control  of  the  system  in  the  hands 
of  a  small  committee,  with  the  necessarv  authoritv  for 
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the  full  direction  of  the  work.  It  should  be  their  duty, 
together  with  the  road  superintendent,  to  go  over  the 
system  as  early  in  the  spring  as  possible  and  estimate 
the  requirements  for  the  season's  work.  The  next 
most  important  item  is  the  selecting  of  a  road  super- 
intendent. This  appointment  cannot  be  given  too 
much  thought  or  consideration,  since  the  road  super- 
intendent actually  supervises  all  the  work  and  is  re- 
.  sponsible  for  the  many  details  of  organization  and  the 
actual  results  to  be  obtained.  The  matter  of  his  salary 
should  be  of  little  consideration,  for  a  good  man  will 
save  his  salary  to  the  county  each  year,  while  an  in- 
ferior man  would  be  dear  if  he  were  to  work  for  noth- 
ing. 

Qualifications  of  a  Superintendent 
The  road  superintendent's  qualifications  can  gener- 
fally  be  divided  into  three  classes:  First,  actual  con- 
struction work — in  this  case  his  knowledge  of  the  vari- 
ous classes  of  work    and    ability  to    handle    men  will 
be  shown  directly  in  the  results  obtained  ;  second,  busi- 
ness ability — which  will  be  displayed  in  the  many  busi- 
.  ness  transactions  which  he  is  called  upon  to  perform 
L while  carrying  out  the  season's  work;  and,  lastly,  his 
[cost  distribution — which    is    of    great  service  to  the 
tcounty   when   the  annual   returns  are   required   to  be 
[made  to  the  Department  of  Highways. 

With  a  capable  road  superintendent  api)ointed,  the 


committee  should  be  guided  by  his  advice  on  all  mat- 
ters pertaining  to  road  work.  There  should  be  a  de- 
finite plan  of  construction  over  the  whole  system,  and 
it  should  be  carried  on  with  a  uniform  standard,  hav- 
ing in  view  the  traffic  requirements  of  different  locali- 
ties, as  it  will  be  conceded  that  possibly  in  some  parts 
of  the  system  the  traffic  will  be  greater  than  others; 
still,  the  same  standard  should  be  maintained. 

The  selection  of  foremen  is  one  point  that  should 
be  left  entirely  in  the  hands  of  the  road  superintendent, 
and  no  outside  influence  in  this  matter  should  be  per- 
mitted. A  supply  of  capable  foremen  is  one  of  the 
superintendent's  most  difficult  problems.  These  men 
can  best  be  selected  by  the  jirocess  of  weeding  out 
from  a  large  number  of  workman  who  are  employed 
as  i.iaintenance  foremen,  and  to  those  who  prove  them- 
selves competent  can  usually  be  entrusted  the  carrying 
out  of  construction  work. 

Men  and  teams  should  be  employed,  if  possible,  for 
the  entire  season,  as  their  experience  and  increased 
familiarity  with  the  work  is  a  considerable  factor  in 
the  economy  with  which  the  work  can  be  carried  out. 
Sometimes  it  may  be  found  to  advantage  when  a  per- 
manent gang  is  employed  to  furnish  a  wayside  camp ; 
this  ensures  an  equipment  on  tin;  job  at,  all  times,  and 
in  wet  weather  may  prove  valuable  in  saving  many  a 
half-day's  work. 


Historical  Discussion  on  Pioneer  Road  Building,  Costs  of 
Making  and  Maintaining  Roads  for  70  Years 

— ^By  Charles  Talbot,  C.  E.' 


THIS  subject  covers  the  total  mileage  of  im- 
proved roads  in  the  county.  They  are  the  re- 
sult of  sixty-five  years  of  county  and  township 
management.  It  cannot  be  claimed  that  to  any 
jparticular  period  belongs  the  credit  of  building  the 
■highways  and  bringing  them  to  their  present  condi- 
Ition. 

The  earliest  record  of  township  organization  is 
[found  in  the  minutes  of  a  meeting  of  the  inhabitants 
|of  the  Township  of  London,  assembled  at  the  house 
3f  Joshua  Applegath  on  the  first  Monday  of  January. 
Il819.  At  this  meeting  eleven  officers  were  appointed, 
land  among  them  were  three  roadmasters.  At  the 
[meetinir  the  newly-appointed  clerk  was  authorized  to 
Ipurchase  a  blank  book  for  the  records,  and  the  tax  col- 
llector  was  ordered  to  collect  six  pence  from  each 
[assessable  inhabitant  to  defray  the  expense.  The  book 
|cost  £1,  and  was  paid  for  on  January  1,  1820. 

Before  1842  the  Court  of  the  Quarter  Sessions  had 
_  luch  to  do  with  the  management  of  the  roads  of  the 
[western  district.    On  January  13,  1830,  they  placed  on 
[record  the  following  resolution:   "If  the  members  of 
[each  division  of  roads  were  to  furnish  for  their  roads  a 
{proper  road  scraper  for  repairing  the  roads  it  would 
'add  greatly  to  the  ease  and  comfort  of  the  inhabitants. 
This  might  be  carried  into  complete  effect  by  small 
subscriptions  of  wheat  delivered  to  persons  who  would 
get  the  scrapers  made,  and  the  court  strongly  recom- 
mends this  measure  to  the  adoption  of  the  ^inhabitants 
generally." 

■    Reviewing  available  records  from   1818  to   1850.  I 

found   gravel    was   not  used   to   any   extent   on   roads. 

[Durinu-  the  latter  part  of  thi.s  period  the  most  import- 

*Road  Superintendent.  Middlesex  County,  before  County  Enirineers  and 
Superintendents'  Conference. 


ant  road  construction  was  done  by  the  provincial  gov- 
ernment. The  first  county  council  of  Middlesex  Coun- 
ty met  January,  1850.  Immediately  after  their  organ- 
ization they  purchased,  or  were  granted,  control  of  the 
provincial  roads  within  the  county.  Among  others 
they  assumed  the  Brantford,  Chatham,  Port  Stanley, 
Port  Sarnia,  and  Hagarty  Roads.  All  were  built  and 
planked  by  the  government,  except  the  Port  Sarnia 
Road,  which  was  graded.  In  1852  the  county  council 
assumed  by  by-law  a  large  mileage  of  the  more  heavily 
travelled  township  roads  leading  to  what  was  then  the 
town  of  London.  To  these  they  from  time  to  time 
added  others,  until,  in  1860,  some  200  miles  of  roads 
were  under  their  direction. 

The  roads  constructed  by  the  government  were 
built  under  direction  of  proxincial  engineers,  in  accord- 
ance with  plans  and  specifications  that  provided, 
among  other  things,  that  all  hills  be  reduced  to  a  5  per 
cent,  grade.  The  road  grade  was,  so  far  as  possible,  to 
be  built  in  the  central  portion  of  road  allowance,  with 
a  width  of  30  to  32  feet  from  shoulder  to  shoulder.  A 
crown  from  shoulder  to  centre  of  grade  of  .)4  inch  to 
the  foot.  Open  side  drains  were  constructed  with  side 
slopes  of  one  foot  to  one  foot,  and  suth  width  as  made 
ample  provision  for  eft'ective.  drainage ;  with  "tap 
drains"  through  adjacent  farm  lands  to  sufficient  out- 
lets. , 

The  culverts  and  bridges  were  constructed  of  tim- 
bers. In  the  design  of  the  bridge  trusses  iron  was 
used  for  tension  members  where  timber  could  not  be 
effectively  employed. 

The  first  l)usiness  of  the  county  council  was  to  pro- 
\ide  means  and  lay  plans  for  the  gradual  improve- 
ment of  the  county  roads.  This  was  previous  to  the 
introduction    of   the    railroads,   and    the    countv   abso- 
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lutely  depended  upon  the  highways  for  transportation 
of  all  material  to  the  ports  of  Lakes  Huron  and  Erie. 
The  plans  adopted  by  the  council  were  those  under 
which  the  provincial  government  had  worked  in  the 
matter  of  grades,  culverts,  and  bridges.  The  plank 
surface  was  gradually  replaced  by  a  gravel  surface. 
The  last  planks  were  removed  from  the  Longwoods 
Road  in  1873.  The  by-laws  providing  for  the  grading 
were  entitled  "By-laws  for  McAdamizing  County 
Roads."  The  plans  and  specifications  adopted  for  this 
provided  the  central  portion  of  the  grade  was  to  be 
excavated  to  a  depth  of  four  inches  and  a  width  of 
twelve  feet,  and  in  the  trenches  thus  formed  screened 
gravel  was  to  be  placed,  depositing  four  and  one-half 
cubic  yards  to  each  ten  feet  of  road.  On  roads  of  less 
travel  the  trench  was  made  ten  feet  wide  and  three 
and  one-half  cubic  yards  were  placed  to  each  ten  feet 
of  road.  On  the  whole,  some  154  miles  were  improved 
before  1860.  At  this  time  the  equalized  assessed  value 
of  the  county  was  $6,500,000  and  their  debenture  debt 
was  $875,000. 

Since  1860  the  road  improvement  has  been  done  on 
a  more  conservative  basis.  The  necessity  for  imme- 
diate or  rapid  development  of  the  highways  was  to  a 
large  extent  removed  by  the  introduction  of  railroads 
into  the  district  in  1854,  and  their  rapid  development 
during  the  following  decade.  At  no  period,  however, 
was  the  road  work  discontinued  or  seriously  neglected 
by  the  municipalities  in  control  of  them. 

In  1882  the  county  council  abolished  the  tolled  sys- 
tem under  which  they  had  operated  their  roads  from 
the  time  they  assumed  them,  and  the  whole  county 
roads  reverted  to  and  remained  under  the  control  of 
the  township  council  until  1907,  when  the  county  coun- 
cil again  assumed  a  system  of  the  county  roads  under 
the  Act  of  Improvement  of  Highways,  and  they  now 
control  400  miles. 

Cost  of  roads  is  always  interesting,  but  more  espe- 
cially so  when  their  construction  is  the  result  of  the 
labor  of  two  or  three  generations.  In  arriving  at  their 
cost,  I  will  divide  them  into  three  classes — 1,  county 
roads,  300  miles;  2.  township  gravel  roads,  1,350  miles; 
3,  unimproved  roads.  550  miles. 

From  1852  to  1882  and  from  1907  to  1917  the  county 
spent  on  roads  and  bridges  $1,768,000,  or  nearly  $5,900 
per  mile,  amounting  to  $147  per  mile  per  year  for  the 
entire  period  they  were  operated  by  the  county. 

The  township  roads  are  entirely  diflferent  class,  and. 
while  no  accurate  record  of  the  cost  has  been  kept,  a 
reasonably  close  estimate  can  be  made  from  records  of 
taxes  collected.  The  greater  part  of  the  grading  and 
gravelling  has  been  done  bv  the  statute  labor  system. 
The  bridges  and  culverts  were  built  under  direction  of 
the  councils ;  they  also  directed  a  considerable  portion 
of  the  road  work.  I  find  the  average  levy  for  road 
purposes  in  the  different  townships  amounted  to  one 
and  one-half  mills  on  assessment  per  annum.  This 
money,  amounting  to  approximately  $2,000,000.  was 
spent  by  seventy-five  councillors,  elected  annually  bv 
the  fifteen  townships.  Statute  labor,  capitalized  at  $1 
per  day  during  the  same  period,  amounts  to  $2..500,000, 
and  was  directed  by  two  thousand  pathmasters.  an- 
nually appointed  bv  the  councils.  In  addition  to  these 
sums,  about  $140,000  was  spent  in  1873  and  1874,  being 
the  Sanfield  Macdonald  surplus  granted  by  the  pro- 
vincial government  to  the  township  councils  and  spent 
by  them  on  roads.  The  total  cost  was  $4,640,000,  aver- 
agine  $3,4.50  per  mile. 

The  roads  are  constructed  with  little  attention  to 
drainage  except  what  was  done  with  a  view  toward 


the  improvement  of  the  adjoining  farms.  The  grades 
vary  in  width  from  28  feet  to  10  feet.  The  culverts  are 
built  of  concrete,  and  the  bridge  of  concrete  and  steel, 
and  are  substantially  constructed.  The  roads  were 
first  gravelled  by  placing  one-quarter  cord  of  gravel 
on  each  10  feet,  and  this  was  added  to  as  conditions 
demanded.  The  roads  thus  built  have  a  uniformity 
one  would  hardly  expect  under  such  diversified  man- 
agement. 

An  outline  of  how  the  Middlesex  roads  are  man- 
aged by  the  county  council  might  be  interesting  as 
well  as  instructive.  As  directed  by  the  provincial 
highway  department,  they  instruct  their  road  superin- 
tendent to  make  an  estimate  of  the  moneys  required 
for  road  expenditure  for  the  current  year.  This  esti- 
mate is  submitted  to  the  council,  when  it  is  ordered 
revised  or  adopted  as  they  deem  proper,  and  a  by-law 
is  passed  setting  aside  the  money  for  this  work.  The 
money  is  divided  among  the  township  divisions  in  pro- 
portion to  their  equalized  assessed  value.  When  the 
amount  thus  furnished  is  not  sufficient,  the  additional 
amount  required  is  provided  by  the  county,  and  be- 
comes a  first  charge  on  their  levy  for  succeeding  years. 


I  ownline  road  built  in  1907.    A  gravel  road  in  good  condition. 

Interest  at  5^4  per  cent,  is  charged  on  these  "mi- 
drafts. 

For  the  direct  management  of  the  roads  the  county 
is  divided  into  township  divisions,  and  the  work  in 
each  is  under  the  direction  of  a  committee  of  the  coun- 
cil, consisting  of  the  reeve  and  deputy  reeves  and  the 
superintendent,  with  power  to  undertake  work  to  the 
extent  of  the  money  set  apart  by  the  council  for  their 
respective  divisions.  This  committee  decides  what 
expenditures  are  to  be  made  and  whether  the  work  is 
to  be  done  by  day  labor  or  contract.  If  by  contract 
tenders  are  opened  and  contracts  awarded  by  the  com- 
mittee. In  either  case  the  work  is  as  the  provincial 
regulations  direct,  under  the  .supervision  and  direction 
of  the  road  superintendent  and  employees  of  his  de- 
partment. 

The  warden  of  the  county  is  ex-officic)  a  member  of 
the  committee,  and,  in  case  of  a  disagreement  between 
the  reeve  and  deputy  reeve  and  the  road  superinten- 
dent, his  decision  is  final. 

No  member  of  the  council  assumes  to  exercise  au- 
thority in  the  direction  of  the  work  except  through 
their  reports,  which  are  filed  with  the  county  clerk. 
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This  places  the  entire  responsibility  of  the  manage- 
ment on  the  road  superintendent.  The  council  has,  by 
by-law,  given  himthe  power  to  select  and  employ  such 
foremen,  inspectors,  mechanics  and  teamsters  as  he 
may  require  for  any  corporation  work  under  his  con- 
trol. This,  together  with  powers  conferred  by  the 
Highway  Act,  leaves  him  entirely  in  charge  of  his  de- 
partment. 

The  whole  mileage  of  the  roads  is  divided  into  sec- 
tions averaging  eight  miles,  and  each  section  is  placed 
under  the  direction  of  a  competent  man,  who  is  fur- 
nished a  time  book,  time  sheets,  and  a  copy  of  the  regu- 
lations of  the  Department  of  Highways,  and  is  given 
to  understand  he  is  responsible  for  the  maintenance  of 
the  road  and  that  he  is  expected  to  maintain  it  intelli- 
gently and  economically,  without  interference  from 
the  superintendent.  Such  an  understanding  gives  him 
an  independence  of  action  without  which  a  man  will 
not  render  efficient  service.  He  is  responsible  to  the 
superintendent  for  all  works  entrusted  to  him,  and  is 
given  power  to  employ  such  men  and  teams  as  he  re- 
quires for  his  work.  In  effect  he  has  complete  control 
of  his  road  section,  except  the  direction  of  men  oper- 


ating the  county  road  machinery,  which  is  placed  under 
separate  management,  under  the  direction  of  the  super- 
intendent. Each  foreman  returns  his  time  and  material 
sheets  as  often  as  he  deems  necessary.  From  the  time 
sheets  the  superintendent  prepares  pay  sheets.  This 
pay  sheet,  with  an  order  for  payment,  is  given  to  the 
county  treasurer,  who  forwards  a  cheque  for  the 
amount  of  the  order,  with  the  pay  sheet,  to  the  fore- 
man. He  pays  the  men  and  has  them  sign  the  pay 
sheet  and  returns  it  to  the  treasurer.  Each  foreman  is 
required  to  furnish  a  bond  of  $500.  Where  work  is 
done  by  contract,  the  foreman  acts  as  inspector,  unless 
another  is  appointed  by  the  superintendent. 

An  ordinary  gravel  road  such  as  the  county  has 
built  and  is  now  maintaining  will  accommodate  a 
mixed  traffic  not  exceeding  350  to  400  vehicles  per 
day,  with  a  moderate  expenditure  for  maintenance. 
Where  traffic  is  more  condensed  or  heavy  teaming  is 
done  extensively,  gravel,  if  used,  should  be  graded, 
and  the  road  constructed  as  you  would  construct  a 
stone  road.  In  its  construction  and  maintenance  bit- 
uminous binders  must  be  used,  otherwise  it  will  not  be 
more  serviceable  than  a  road  made  of  pit-run  gravel. 


Scheme  for   Flood   Prevention  and   Power    Development 

on  the  Grand  River 


FOR  some  years  the  Grand  River  Improvement 
Association  has  been  urging  that  conservation 
dams  be  built  to  create  storage  reservoirs  on 
the  upper  waters  of  the  Grand  and  of  the  Speed 
Rivers,  in  Southwestern  Ontario,  to  absorb  the  spring 
freshets  and  enable  their  subsequent  and  gradual  re- 
lease so  as  to  avoid  scouring  and  damages  from  flood. 
The  cities  of  Brantford.  Paris,  Gait,  Preston,  Kitch- 
ener, Waterloo,  Guelph,  Fergus,  and  a  number  of  the 
smaller  places  are  vitally  interested  in  obtaining  free- 
dom from  the  annual  costlv  swirl  of  destruction. 

Mr.  W.  H.  Breithaupt,  C.E.,  of  Kitchener,  origina- 
tor of  the  movement,  has  devoted  much  time  to  the 
study  and  furtherance  of  this  problem.  Among  the 
reservoir  sites  which  he  suggests  is  a  large  one  just 
below    Flora,  some  five  square  miles  in  area. 

Mr.  Noulan  Cauchon,  the  consulting  engineer  and 
town  planner,  of  Ottawa,  who,  with  W.  F.  Tye,  C.E., 


consulting  engineer,  of  Montreal,  reported  on  the  rail- 
way situation  in  Hamilton,  has  recently  urged  that  the 
Grand  River  conservation  be  carried  out,  not  only  for 
flood  prevention,  but  to  enable  the  creation  of  high 
power  and  also  the  irrigation  of  large  areas  of  the  most 
fertile  land  in  Canada. 

Mr.  Cauchon  proposes  a  main  canal  for  joint  irri- 
gation and  power  purposes,  from  a  point  about  three 
miles  below  Gait,  at  the  900-foot  level,  through  a 
natural  pass  for  some  three  miles  easterly,  thence  con- 
tinuing across  open,  level  country  to  the  800-foot  level 
on  the  escarpemeht  above  Dundas.  This  canal  would 
be  about  15  miles  in  length.  At  the  proposed  point 
of  diversion  the  Grand  River  drains  1,360  square  miles 
of  country,  with  an  approximate  run-off  of  apparently 
between  14  and  18  inches  (data  incomplete).  It  is 
assumed  that  with  the  building  of  the  Flora  reservoir 
and  one  or  two  others  within  easy  distance,  a  mini- 
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Flood  prevention,  power  and  irrigation  in  Galt-Dundas  area.— Irrigable  area  shown  hatched.    Small  black  circles  indicate  railroads. 
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mum  of  300  c.f.s.  could  be  assigned  continuously  for 
power  by  regulating-  the  flow  from  the  reservoirs. 

The  drop  at  Dundas  from  elevation  800  to  the  Dun- 
das  marsh,  elevation  245,  would  be  555  feet  within  \]4 
miles.  The  initial  power  so  developed  would  lie  from 
15,000  h.p.  up,  according  and  as  fast  as  more  conserva- 
tion, more  reservoirs,  may  be  completed. 

The  existing  powers  below  Gait,  in  so  far  as  affect- 
ed, would  be  compensated  by  transmission  from  Dun- 
das. The  Grand  River  would  still  receive  its  tributary 
waters  at  Paris  and  below  ;  the -appearance  of  the  river 
would  remain  unimpaired  by  closing  the  dams  and 
permitting  only  overflow;  the  domestic  supply  would 
be  unimpaired. 

A  point  in  favor  of  this  scheme  is  that  it  retains  all 
of  the  conserved  water  over  a  555-foot  drop  at  Dundas, 
whereas  if  it  be  drained  to  run  into  Lake  Erie,  one- 
half  immediately  becomes  United  States  perquisite, 
and  the  other  half,  ours,  will,  at  best,  produce  only 
from  a  300-foot  fall  at  Niagara. 
Irrigation 

The  irrigation  side  of  the  scheme  would  afford 
greatly  increased  agricultural  production  to  all  the 
country  in  the  vicinity  of  the  Grand  River  towns  and 
easterly  to  Dundas,  and  around  Hamilton  and  the  Ni- 
agara Peninsula;  the  areas  north,  south,  and  east  of 
the  main  canal  being  served  by  lesser  arteries  of  dis- 
tribution. 

A  branch  canal  would  pass  easterly  from  above 
Dundas  to  Waterdown,  and,  along  in  a  northeasterly 
direction,  to  furnish  water  for  all  the  hillsides  of  the 
valley  below  the  800-foot  level,  as  far  east  as  Oakville. 
Another  branch  canal  would  leave  the  main  canal  in 
the  vicinity  of  Copetown,  crossing  the  neck  of  the 
Dundas  Valley  by  a  viaduct  or  an  inverted  siphon, 
thence  contouring  the  southern  heights,  passing  along 
back  of  the  city  of  Hamilton,  on  the  highland  above  the 
escarpement,  and  easterly  towards  St.  Catharines. 

It  is  held  that  irrigation  would  enable  intensive 
cultivation  of  much  of  the  land  now  formed  in  the 
ordinary  way,  and  so  accomplish  denser  population  on 
"small  holdings."  This  further  opens  a  possibility  of 
soldier  settlement,  with  all  the  amenities  of  civilized 
life,  as  against  the  hard.ships  of  pioneering  on  bu.sh 
farms  in  the  wilderness.  It  is  also  suggested  that 
Hamilton  could  obtain  a  gravity  water  supply  from 
reservoirs  on  the  heights  on'  both  sides  of  the  valley, 
and  so  dispense  with  pumping  and  its  capitalized  mam- 
tenance. 

The  scheme  opens  up  attractive  and  almost  un- 
limited possibilities  of  turning  the  Hamilon  and  Grand 
River  district  into  a  .great  garden  city  of  homes  and 
"small  holdings."  The  Metropolitan  District  is  recom- 
mended as  a  means  of  co-ordinated  effort  to  this  end. 

Effort  on  behalf  of  the  towns  and  municipalities 
affected  towards  obtaininc:  government  action  is  in  the 
hands  of  the  Gait  Board  of  Trade,  following  a  meetmg 
of  representatives  there  on  the  7th  of  February. 


Asphalt  Concrete  Construction  on 
Eaton   Road 

(Concluded  from  page  204) 

asphalt,  132  tons  of  stone,  47  tons  of  sand.  11  tons  of 
dust  or  filler,  making  a  total  of  206  tons  of  mi.xture. 

These  weights,  of  course,  were  modified  from  time 
to  time,  in  order  to  take  care  of  the  variations  in  the 
materials  as  delivered.     Special  care  was  exercised  to 


see  that  there  was  always  a  high  percentage  of  filler, 
and  that  the  mix  carried  all  the  asphalt  cement  possible 
without  being  sloppy. 

The  materials  were  mixed  in  a  batch  as  follows : 

Weight,  lbs.  Per  cent. 

Stone  {yi  in.)   625  64.10 

Sand 225  23.07 

Dust  (filler) 50  5.13 

Asphalt  cement 75  7.70 

100.00 

When  the  quaviiity  of  asi)halt  cement  in  the  mix- 
ture exceeded  7j4  per  cent,  of  the  total  weight  we  were 
troubled  in  some  places  with  waving  and  ridges  in  the 
l)avcmcnt ;  also  with  more  or  less  bleeding.  On  the 
ccher  hand,  if  the  percentage  fell  below  7,  the  pavement 
had  a  tendency  to  crack. 

Fluxing  Asphalt 

In  order  to  get  the  proper  consistency  as  called  for 
in  the  specifications,  the  Mexican  Eagle  asphalt  was 
lluxd  by  adding  two  barrels  of  Fluxphalte  to  45  barrels 
of  asphalt,  approximately  5  jier  cent,  flux  Ijeing  used. 
The  Imperial  (Mexican)  brand  asphalt  had  the  proper 
consistency  or  ])enetration,  and  therefore  did  not  re- 
quire fluxing.  With  the  Trinidad  asjjhalt  it  was  neces- 
sary to  add  12  barrels  of  flux  oil  to  55  barrels  of  asphalt 
to  obtain  the  desired  consistency.  The  Trinidad  asphalt 
was  heated  to  50  degrees  higher  temperature  than  the 
Mexican  asphalt. 

On  a  short  stretch  of  the  road  a  mixture  of  Mexican 
and  Trinidad  asphalts,  fluxed  with  oil,  was  used  at  the 
following  percentages:  40,  47,  and  13  respectively,  with 
much  better  results  than  using  solely  the  Trinidad. 

The  amount  of  asphalt  used  C)n  the  work  was  ap- 
])roximateIy  400  tons  of  Mexican  Eagle,  50  tons  of  Im- 
perial (Mexican),  and  13  tons  of  Trinidad. , 

The  grading  of  the  mineral  aggregate  plays  a  most 
important  factor  in  the  construction  of  an  asphaltic 
concrete  pavement.  With  this  in  view  samples  of  the 
mineral  aggregate  were  taken  and  tested  from  time  to 
time,  often  each  day,  in  order  to  determine  the  proper 
grading.  Samples  of  the  asphalt  and  the  flux  were  also 
obtained  and  tested.  Two  qualities  of  sand — a  coarse 
and  a  fine— were  obtained  in  the  vicinity  of  Islington. 
The  crushed  gravel  used  was  obtained  from  the  con- 
tractor's pit  near  Erin.  Crushed  limestone  from  the 
Vinemount  quarry  was  used  on  the  first  half-mile  of 
the  work,  crushed  gravel  being  used  on  the  remainder. 
The  limestone  dust  or  filler  was  shipped  in  bags  similar 
to  Portland  cement,  and  was  obtained  from  the  Dundas 
quarry.  The  filler  plays  an  important  part  in  the  mix- 
ture, since  it  serves  to  fill  the  small  voids  and  to  give 
density  to  the  surface,  thus  aiding  in  the  excluding  of 
water  and  adding  stability  to  the  pavement.  The 
amount  of  filler  that  can  be  used  in  a  mixture  depends 
upon  the  amount  of  fine  sand  present.  The  filler  passes 
a  200-mesh  screen. 

Cost 

The  contract  price  was  $1.10  per  square  yard,  equiv- 
alent to  $11,616  per  mile,  for  the  asphaltic  concrete  sur- 
face, including  the  scarifying  of  the  old  stone  surface, 
and  adding  new  stone  to  a  depth  of  two  inches  before 
laying  hot  mixture.  The  price  for  the  asphalt  jienctra- 
tion  shoulders  was  60  cents  |)er  lineal  foot,  or  90  cents 
l)er  s(|uare  yard.  The  total  cost  |)cr  mile  was  $14,784. 
The  work  is  guaranteed  for  a  (jcriod  of  three  years 
from  the  date  of  acceptance  by  the  Toronto  and  York 
Highway  Commission. 
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Grade  Grossing  Elimination  Problems 

Paper  Before   Ontario  Road   Superintendents'   Con- 
ference— Legal  and  Engineering  Features  Discussed 

By  E.  R.  Blackwell,  C.E.'    — 


GRADE  crossings  of  railways  since  the  advent  of 
automobiles,  have  become  such  a  prolific  source 
of  accidents,  that  their  elimination  is  a  prob- 
lem which  must  be  solved.    The  chief  difficulty 
to  overcome  is  the  cost,  and  in  a  great  many  cases  this 
is  so  excessive  as  to  be  almost  prohibitive. 

In  Canada  the  matter  is  almost  altogether  in  the 
hands  of  the  Board  of  Railway  Commissioners,  who 
have  the  power  to  order  such  changes  or  alterations 
as  they  may  deem  advisable,  and  to  assess  the, cost 
thereof  to  the  railway  and  municipality  benefitted.  A 
petition  from  any  municipality,  or  from  the  residents 


A  dangerous  subway— very  abrupt  turn. 

of  a  district  interested,  for  the  protection  of  a  grade 
crossing,  will  be  considered  and  passed  upon  by  the 
board. 

The  writer  had  the  privilege  of  appearing  before  the 
Commissioners  on  two  occasions ;  the  first  was  in  con- 
nection with  a  grade  crossing  at  Lansdowne,  on  the 
Grand  Trunk  Railway,  and  in  this  instance  an  order 
was  made,  placing  a  flagman  on  the  crossing,  the  cost 
to  be  paid  by  the  railway  and  the  local  municipality 
in  the  ratio  of  75  and  25  per  cent.  A  subway  at  this 
point  would  be  very  expensive  on  account  of  a  steep 
hill  paralleling  the  railway. 

On  the  next  occasion,  an  order  was  made  for  a  sub- 
way on  the  main  line  of  the  Grand  Trunk,  and  for 
about  three-quarters  of  a  mile  of  road  diversion,  which 
eliminates  two  other  crossings.  This  is  on  a  county 
road,  about  three  miles  west  of  the  town  of  Brock- 
ville.  The  cost  was  assessed  to  the  railway,  subway 
fund,  township  and  county  in  the  ratio  of  50,  20,  15  and 
15  per  cent. 

Eliminate  One  Crossing  Each  Year 
In  the  state  of  Vermont  the  railways  are  required 
to  eliminate  one  grade  crossing  each  year,  and  as  the 
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crossing  is  not  specified,  naturally  the  railways  have 
built  the  less  costly  first,  irrespective  of  the  condition 
of  the  crossings  and  the  trafific,  so  that  now  they  are 
up  against  very  expensive  construction. 

As  regards  the  elimination  of  individual  grade  cross- 
ings, the  topography  of  the  location  generally  decides 
as  to  the  method  of  separation,  as  for  instance,  if 
there  were  a  grade  crossing  in  a  railway  cut  at  the 
present  time,  and  it  was  required  to  eliminate  same, 
the  natural  sequence  would  be  to  carry  the  highway 
over  the  railway  by  a  bridge,  and  by  a  subway  if  the 
railway  was  built  on  embankment. 

As  to  cost,  it  is  impossible  to  give  any  definite 
figure,  and  say  that  same  will  apply  to  all  crossings ; 
for  instance,  the  unit  prices  of  the  various  materials 
entering  into  construction  of  grade  separation  varies 
with  the  locality  and  the  prevailing  wages  ruling  in 
that  district,  also  transportation  for  both  men  and  ma- 
terials. Therefore,  each  crossing  is  a  special  case  by 
itself  and  should  be  so  studied. 

As  regards  grade  separation  in  the  cities  and  towns, 
the  topographical  features  still  control,  but  as  a  rule 
sejiaration  never  takes  place  until  some  time  after  the 
railway  has  been  in  operation,  and  then  the  entire  ter- 
ritory is  considered  as  a  whole  and  the  grade  line  of 
the  railway  revised.  In  the  majority  of  cases  the  grade 
line  is  generally  laid  so  that  the  railway  will  be  ele- 
vated approximately  10  feet  above  the  ground,  and  the 
streets  de])rcssed  from  8  to  10  feet,  or  a  sufficient 
amount  so  that  the  excavation  from  the  streets  will 


A  very  good  crossing,  though  a  trifle  narrow. 

make  up  the  embankment  for  the  railway  between  the 
sti*eets. 

This  adjustment  of  grade  line  is  an  economic  one, 
from  the  standpoint  of  cost,  and  if  the  grade  of  ramps 
does  not  exceed  three  or  four  per  cent,  in  100,  one  can 
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have  a  clear  view  under  the  railway  bridge  if  driving 
a  team  or  automobile. 

G.  T.  R.  Practice  in  Detroit 

This  was  the  method  adopted  in  the  case  of  the 
subway  built  on  Road  No.  49  of  the  county  system  of 
Leeds  and  Grenville,  in  the  township  of  Edwardsburg. 
The  railway  embankment  was  raised  some  nine  feet, 
enabling  the  roadway  to  pass  under  with  little  or  no 
depression.  This  method  was  also  adopted  by  the 
Grand  Trunk  Railway  in  the  city  of  Detroit,  where 
grade  separation  has  been  going  on  for  the  last  fifteen 
years.  The  Grand  Trunk  Railway,  in  making  studies 
for  grade  separation  in  the  city  of  Detroit,  were  able 
to  prove  that  if  the  railways  were  carried  on  embank- 
ment from  Brush  Street  Station  to  the  top  of  the 
bench  north  of  Gratoit  Avenue,  it  would  be  much 
cheaper  than  the  plan  suggested  by  the  city  of  de- 
pressing the  railway  tracks  and  carrying  the  streets 
over  the  tracks. 

It  has  generally  been  found  in  considering  the 
question  of  grade  separation,  that,  as  a  rule,  the  econ- 
omic proposition  is  to  place  the  grade  line  of  the  rail- 
way on  embankment,  although,  as  I  have  said  before, 
the  topographical  features  will  rule. 

As  regards  the  minimum  clearance  of  bridges  over 
streets  and  highways  in  grade  separation  in  the  United 
States  and  Canada,  the  individual  States  vary  in  their 
requirements.  For  instance,  in  Buffalo  the  minimum 
clearance  is  13  feet,  and  on  street  car  lines  14  feet; 
in  Chicago  12  feet,  with  13.5  feet  on  car  lines;  Detroit 

13  feet,  with  14  ft.  on  car  lines;  New  York  14  feet; 
Philadelphia   14  feet;  Vermont   13  feet,  and   Canada 

14  feet. 

The  maximum  grade  laid  for  street  ramps  in  the 
United  States  varies  in  the  various  States  and  cities 
from  three  to  five  per  cent.,  but  there  have  been  ex- 
ceptions to  this  in  special  cases,  on  account  of  loca- 


tion, where  the  grade  has  been  9  and  even  10  per  cent. 

In  Canada  the  Board  of  Railway  Commissioners 
have  control  of  grades  and  location. 

In  the  Province  of  Ontario,  where  the  highway 
passes  over  a  railway  by  a  bridge  the  clear  distance 
between  the  top  of  rail  and  the  lowest  member  of  the 
bridge  is  specified  in  Chapter  185,  Section  116,  Clause 
1,  of  the  Revised  Statutes  of  Ontario,  which  reads: — 
"Every  bridge,  tunnel  or  other  erection  or  structure, 
over,  through  or  under  which  any  railway  passes,  shall 
be  so  constructed  and  maintained  as  to  afford  at  all 
times  an  open  and  clear  headway  of  at  least  seven  feet 
between  the  top  of  the  highest  freight  car  used  on  the 
railway  and  the  lowest  beam,  member,  or  portion  of 
that  part  of  such  bridge,  tunnel,  erection  or  structure, 
which  is  directly  over  the  space  liable  to  be  traversed 
by  such  car  in  passing  thereunder." 

Approaches  to  subways  should  be  laid  out  so  as  to 
get  as  clear  a  view  as  possible  and  in  no  case  should 
this  be  less  than  100  feet,  and  if  the  topographical 
features  are  such  that  this  cannot  be  had  then  a  slow 
order  by-law  should  be  passed,  and  large  signs,  readily 
seen,  placed  on  the  road. 

The  drainage  of  subways  is  a  very  important  mat- 
ter, and  when  the  roadway  is  depressed  to  any  extent, 
may  be  very  difficult  and  expensive,  and  in  certain 
cases  impossible. 

When  drainage  cannot  be  had  pumping  has  to  be 
resorted  to,  in  which  case  a  well  is  constructed  and 
a  pumping  system  installed. 

As  an  instance  of  expensive  drainage  I  might  men- 
tion the  Thompson  Road  subway  at  Fort  Erie  yard, 
Bridgeburg.  This  subway  is  under  15  tracks  and  cost 
approximately  $90,000,  A  deep  drain  had  to  be  ex- 
cavated to  the  nearest  creek,  a  distance  of  about  one- 
quarter  of  a  mile,  and  rock  was  encountered,  which 
cost  about  $5.00  per  yard  to  remove. 


Methods  of  Clay  Road  Maintenance 

Getting  the  Personal  Interest  of  the  Men  on  the  Job 
— The  Way   Roads  are    Maintained   in  Essex  County 

By  J.  P.  Millen,  Superintendent*    " 


IN  addressing  you  to-day  on  the  Maintenance  of 
Clay  Roads,  I  have  no  doubt  the  subject  will  not 
be  of  much  interest  to  many  of  you.  But  to  us 
who  have  almost  exclusively  clay  roads,  and  no 
better  material  easily  available,  the  question  is  of  much 
importance.  In  trying  to  tell  you  how  we  maintain  our 
clay  roads,  I  suppose  it  is  hardly  necessary  to  describe 
the  condition  clay  roads  usually  get  in,  in  the  spring. 
After  being  soaked  with  the  spring  rains  in  a  flati 
county  such  as  ours,  you  can  readily  understand  the 
ruts  and  holes  made  by  the  travel,  as  well  as  the  many 
large  humps  of  clay  that  fall  off  the  wheels  and  dry. 
Now  I  do  not  propose  to  make  any  remarks  as  to  how 
our  clay  roads  used  to  be  maintained  by  statute  labor, 
or  any  other  method,  but  will  confine  my  remarks  to 
our  present  methods,  which,  we  think,  are  giving  us 
good  results.  We  have  in  our  coimty  system  about 
140  miles  of  road,  divided  into  37  divisions,  with  a 
foreman  to  each  division.  The  divisions  are  generally 
about  3j/2  miles  each,  but  vary  from  2^-2  miles  to  5 
miles.    Five  miles  we  find  to  be  too  long,  but  we  only 
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have  two  or  three  cases  like  that.  In  thus  dividing 
into  divisions  our  object  is  to  make  them  no  longer 
than  one  man  can  properly  drag  in  one  day  or  less ;  in 
fact,  the  usual  time  taken  is  from  five  to  nine  hours, 
making  two  rounds  with  a  split  log  drag. 

In  selecting  our  foreman  or  patrol  man  we  try  to 
get  one  who  in  his  business  going  to  or  from  the  mar- 
ket, the  mill  or  church,  travels  over  the  piece  of  road 
that  he  has  to  attend  to,  so  that  he  has  an  interest  in 
the  road ;  for  if  he  has  not  or  does  not  take  an  interest 
in  his  road  he  is  no  good  as  a  foreman  for  the  road. 
We  give  every  foreman  to  understand  that  we  expect 
him  personally  to  look  after  the  road,  for  we  have  found 
that  when  a  foreman  sends  a  neighbor  to  drag  the  road 
it  is  seldom  done  as  well,  for  we  have  taken  the  trouble 
to  tell  and  show  how  we  want  it  done,  and  the  other 
man  generally  has  some  idea  of  his  own  that  he  tried 
out,  to  our  loss. 

Harrow  in  the  Spring 
In  the  spring,  as  soon  as  the  frost  is  out,  and  if  it 
has  been  freezing  and  thawing,  oftentimes  before  the 
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frost  is  all  out,  we  harrow  the  road  with  a  good  pair 
of  harrows;  at  this  season  of  the  year  our  experience 
has  been  that  a  pair  of  harrows  will  fill  the  ruts,  the 
holes  and  level  the  lumps  off  the  road  better  than 
two  or  three  times  going  over  with  the  split  log  drag. 
The  harrowing  also  helps  very  much  to  dry  the  road. 
If  the  following  day  the  road  is  fit  to  drag  we  drag 
it.  Now,  I  know  it  is  claimed  by  some  that  you  can- 
not drag  a  road  too  wet,  even  if  you  drag  it  in  the 
rain.  This  we  cannot  agree  with  from  our  experi- 
ence. Of  course,  we  have  tried  it,  and  we  find  that 
dragging  very  wet,  in  some  places,  will  make  it  at  the 
time  nice  and  smooth;  in  other  places  the  mud  will 
roll,  and  if  the  road  was  allowed  to  stand  until  dry  in 
that  condition  it  would  in  many  places  be  as  smooth 
as  need  be.  But  with  us,  immediately  after  a  rain  it 
seems  everyone  wants  to  go  to  town  or  to  mill,  with 
the  result  that  they  drive  all  over  the  road  that  you 
have  dragged  when  wet,  and  in  half  a  day  it  is  worse 
than  when  you  started  to  drag.  In  support  of  this 
statement  that  after  a  rain  the  roads  get  all  cut  up 
by  the  traffic,  I  would  say  that  we  have  not  got  a  road 
in  our  system  that  for  nine  months  in  the  year  will  not 
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A  typical  ditch  in  Essex  County. 

average  more  than  sixty  vehicles  in  a  day,  and  many 
of  the  roads  will  average  more  than  200  vehicles  a 
day.  What  we  consider  a  fit  time  to  drag  is  when 
the  road  has  become  dry  enough  that  a  split  log  drag, 
drawn  at  a  fair  angle,  will  clean  itself. 

Of  course,  we  admit  we  would  rather  drag  a  little 
too  wet  than  too  dry.  That  is  one  reason  why  we  make 
our  divisions  short  for  a  man  to  look  after.  After  our 
first  harrowing,  and  possibly  dragging,  if  we  think  it 
needs  it,  we  then  make  an  examination  of  the  needs 
of  the  roads,  and  where  necessary  make  drains  for  the 
better  drainage.  When  I  say  better  drainage  of  the 
road,  I  do  not  mean  to  say  that  our  roads  are  not  well 
drained,  for,  as  far  as  the  surface  drainage  is  con- 
cerned, they  are  well  drained  by  the  municipal  drains 
constructed  in  the  past,  many  of  which  drains  are  four 
and  five  and  even  up  to  seven  feet  deep  on  one  side  of 
the  road,  but  often  on  the  other  side  of  the  road  a 
small  ditch,  and  it  is  these  smaller  ditches  that  often 
need  some  repairs  to  better  drain  the  road,  and  where 
necessary  we  grade  the  road  with  a  grader  to  make 
the  proper  crown,  which  in  our  experience  needs  to 
be  not  less  than  an  inch  to  the  foot.  We  have  many 
roads  crowned   too  high,  particularly  with  a  narrow 


strip  in  the  centre  of  about  the  width  of  a  rig,  which 
concentrates  the  wheel  travel  in  the  same  place  all  the 
time,  and  soon  forms  a  long,  continuous  rut,  and  in 
wet  weather  the  moment  you  get  ofif  the  ridge  you  are 
going  for  the  ditch.  These  roads  that  are  too  high 
we  grade  down  with  the  grader.  If  the  road  has  an 
even  crown  the  wheel  travel  will  spread  over  a  few 
feet  in  width  and  the  road  will  not  so  soon  get  ruts. 

Use  of  the  Split  Log  Drag 

After  the  harrowing  in  the  spring,  we  seldom  use 
the  harrow  again,  as  we  find  by  proper  use  of  the  split 
log  drag  that  the  road  once  formed  can  be  kept  in 
good  smooth  condition  if  watched.  We  usually  make 
two  rounds  with  the  drag,  but  after  a  small  rain  in 
the  summer  one  round  is  often  all  that  is  required. 
Of  course,  in  always  dragging  from  the  outside  to  the 
middle  of  the  road,  a  comber  or  crown  may  be  formed. 
If  this  happens  the  next  time  it  is  necessary  to  drag 
the  road,  we  drag  it  from  the  centre  by  driving  so  that 
the  drag  cuts  the  centre  well  and  leaves  what  we  cut 
about  where  the  wheel  tracks  are. 

This  is  the  way  we  maintain  our  roads,  and  might 
shortly  be  summed  up  by  saying :  First,  get  a  foreman 
who  will  take  an  interest  in  the  road.  In  the  spring 
harrow,  then  do  the  necessary  draining  and  grading, 
and  after  that  it  is  only  a  matter  of  the  proper  use  of 
the  drag  to  keep  them  smooth.  We  often  say  to  a  fore- 
man :  "Your  road  is  a  little  rough,"  he  admits  it,  but 
says  it  is  pretty  good.  Pretty  good  is  not  good  enough, 
we  want  it  kept  smooth,  for  if  you  keep  the  road 
smooth  it  will  not  get  rutty,  the  water  runs  ofif  quickly, 
and  it  is  easier  kept  that  way  and  does  not  cost  as 
much  to  keep  in  good  condition  as  when  only  occa- 
sionally dragged,  for  then  you  have  to  put  a  lot  of 
work  on  it,  and  then  you  have  the  satisfaction  of  a 
good  clay  road  instead  of  a  fair  one.  On  an  average 
it  has  cost  Essex  County  about  $30  per  mile  for  main- 
tenance. On  the  Middle  Road,  which  probably  many 
of  you  know,  for  a  distance  of  about  235^  miles,  with 
seven  divisions,  it  cost  about  $23  a  mile  in  the  year 
1917. 

We  have  in  use  two  kinds  of  split  log  drags,  one 
the  usual  steel  kind,  and  the  other  the  wooden  split 
log,  faced  with  steel ;  but  in  my  opinion,  for  general 
use  it  is  too  heavy.  The  steel  drag  is  heavy  enough, 
and  will,  in  my  opinion,  do  all  that  is  required  of  it. 


The  master  plasterers  of  Toronto  have  agreed  to 
pay  the  journeymen  62i^  cents  per  hour.  This  agree- 
ment was  settled  by  a  committee  of  the  masters  and 
journeymen  at  the  Builders  Exchange  on  Monday, 
February  25th.  Very  good  feeling  has  been  shown 
throughout  the  negotiations.  The  new  scale,  which 
goes  into  efifect  on  April  1st,  is  an  advance  of  2^/^  cents 
on  the  old  rate,  and  is  to  be  paid  weekly,  instead  of 
fortnightly.  Other  concessions  regarding  working 
conditions   were   mutually  agreed   upon. 

The  masters  were  represented  by  Messrs.  Dancy, 
Hoidge,  Beaver,  Gayton,  Gander,  A.  Petrie  and  Taylor, 
while  Messrs.  Hamilton,  Ward,  Sims,  Leach  and  Web- 
ber represented  the  men.  Negotiations  are  still  in 
progress  with  the  laborers. 


The  Canadian  Allis-Chalmers,  Ltd.,  Toronto,  have 
issued  a  folder  entitled,  "How  Would  You  Design  a 
I'aok-pressure  Valve  of  Large  Capacity,  for  Pipes,  say, 
20  in.  Diameter  and  Larger?" 
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that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Roof  of  Moulding  Shop  Raised 
Under  Difficult  Conditions 

A  UNIQUE  ])iece  of  work,  consisting  of  the  rais- 
ing of  a  fiat  roof  deck  a  distance  of  3  feet,  with- 
ont  interfering  with  the  ojjcration  of  the  ])hint, 
is  described  in  the  following  article: 
The  William  Kennedy  Sons'  plant,  in  Owen  Sound, 
Ont.,  includes  steel  moulding  shop,  iron  moulding 
shop,  and  machine  shop,  arranged  in  the  order  named. 
The  steel  shop  is  comparatively  new  and  modern,  hav- 
ing two  travelling  cranes.  The  old  iron  shop  had  an 
old-fashioned  jib  crane  (wood).  The  construction  of 
building  is  stone,  walls  20  ft.  high,  roof  carried  by 
wooden  trusses.  In  order  to  give  more  light  aiid  air 
the  upper  part,  10  ft.  high,  was  constructed  of  wood 
and  glass  and  a  flat  roof  put  on  top  of  the  trusses, 
which  had  a  s])an  of  40  ft.  inside  the  building. 

The  size  of  old  shop  was  40  ft.  x  60  ft.,  but  a  new 
addition  had  been  added,  40  ft.  x  40  ft.,  which  was 
about  3  ft.  higher  than  the  old  part.  There  was  a  stone 
wall  between,  18  in.  thick  and  34  ft.  high,  which  it  was 
necessary  to  take  down.  Construction  of  roof  of  new 
.  part  18  in.  I-beams,  with  joist.  The  problem  which  had 
to  be  worked  out  was  to  raise  roof  of  old  shop  to  same 
height  as  new,  giving  same  clearance  below,  to  admit 
of  installing  travelling  crane  of  10  tons  capacity.  In 
order  to  do  this  it  was  necessary  to  cut  out  the  wood 
and  glass  part  of  the  old  shop,  build  piers  on  top  of  the 
walls  to  required  height,  place  I-beams  under,  and  jack 
up  to  height  of  new  roof.  Owing  to  the  demand  for 
construction  steel,  it  was  found  impossible  to  get  the 
I-beams  in  the  time  required.  The  only  other  alterna- 
tive was  to  use  wood.  It  was  figured  out  that  by  build- 
ing wooden  trusses  on  top  of  the  piers  and  dropping 
rods  through  them  and  the  roof  and  purlins,  the  roof 
could  be  swung  up  and  lifted  to  the  required  height, 
when  the  old  trusses  could  be  taken  out.  It  was  first 
proposed  to  build  one  new  truss,  place  it  over  one  of 
the  old  trusses,  and  take  the  load  of¥  it,  when  it  could 
be  taken  out  and  used  over  the  next  one,  and  so  on, 
until  all  were  out,  then  raise  the  roof ;  but,  on  account 
of  the  firm  being  extremely  busy  and  the  old  jib  crane 
(being  braced  to  trusses)  had  to  be  used  all  the  time, 
it  was  decided  to  build  all  new  trusses  and  raise  the 
roof  without  interfering  with  the  moulders,  which  was 
accomplished. 

One  problem  which  faced  the  contractors  was  the 
fact  that  the  crane  track  had  to  be  built  further  to  one 
side  of  the  building  than  the  other,  on  account  of  inter- 
fering with  the  large  sliding  doors  which  are  inside  of 
the  building  on  the  north  side,  so  that  no  piers  could 
be  built  on  that  side  to  carry  track,  which  had  to  be 
carried  on  iron  brackets,  and  involved  the  cutting  of  7 
in.  out  of  thickness  of  south  wall  above  crane  track. 
This  also  made  it  necessary  to  build  piers  on  outside 
of  building  to  full  height  to  carry  trusses.     Piers  had 


to  be  built  on  inside  to  carry  crane  track,  which  con- 
sisted of  20  in.  i-beam,  with  steel  rail. 

The  work  was  carried  (Uit  by  first  cutting  out  the 
windows  at  the  end  of  tlic  trusses  where  the  j)icrs  were 
to  be  l)uilt  and  building  the  ])iers  to  the  under  side  of 
the  roof,  .'\fter  erecting  falsework  under  roof  to  carry 
joist  ends,  the  roof  was  cut  to  permit  the  extension  of 
i)iers  and  building  of  fire  walls.     Channel  iron  lintels 


Remodelind  moulding  shop.— Dotted  lines  Indicate  old  roof,  solid 
lines  new  construction. 

of  sufficient  weight  to  carry  coping  walls  were  dowelled 
to  the  piers  and  walls  built  to  the  required  height, 
chases  being  left  in  the  brick  work  to  receive  the  joist 
ends.  The  new  trusses,  B  (see  figure),  were  then 
erected,  and  suspension  rods  with  long  threads  were 
fixed  to  the  bottom  chord  of  each  and  passed  through 
the  jnirlins  of  the  roof  previously  carried  on  trusses.  A. 
l>y  taking  a  few  turns  on  each  nut.  the  weight  of  the 
roof  was  gradually  taken  ofT  the  lower  truss  and  trans- 
ferred to  the  upper  one.  It  was  then  a  small  matter  to 
raise  the  roof  to  the  required  elevation.  ])iece  out  the 
rafters,  repair  the  roof,  and  remove  the  old  trusses. 

Although  the  exte;isions  were  carried  out  during 
bad  weather.  Messrs.  Green  &  Woolrich,  the  contrac- 
tors, performed  the  work  as  per  schedule. 
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Availability  of   Energy  for  Heat  and   Power 

By  John  Blizzard,  B.Sc* — 

It  is  proposed  here  to  outline  the  sources  vvlience  \ve  in  consumption  is  about  250,000,000  gallons,  and  practically  all  of 

Canada  receive  our  supplies  of  energy  and  the  requirements  it  is  imported.     It  is  in  a  more  available  form  for  the  genera- 

they  meet.  tion  of  power  and  heat  than  any  other  fuel.     While  not  im- 

Coal  possible  to  replace  it  with  other  forms  of  energy  for  small 

Coal  is  of  first  importance.     In  the  course  of  a  year  we  gasoline  and  kerosene  engines,  such  a  change  could  be  efifect- 

burn  30,000,000  tons,  of  which  60  per  cent,   comes  from  the  ^'^  ""'y  with  great  inconvenience.     In  addition  to  its  use  for 

United  States.    The  remainder  is  mined  in  Canada.  these  purposes,  crude  oil  in  large  quantities  is  used,  particu- 

Practically  no  coal  supplies  exist  between  the  Provinces  '^rly  m  the  West,  for  railways,  ships,  and  industries.     Alto- 

of  New  Brunswick  and  Saskatchewan,  and  the  combined  out-  ffether,   at   least    100,000,000  gallons   are   burned  under   steam 

put  of  these  two  provinces  amounts  to  only  4  per  cent,  of  the  boilers. 

country's  production.     One-half  of  the  remaining  9G  per  cent.  ^^-  ^'^"  H-   Manning,  director  of  the  United  Stales  liu- 

is  mined  in   Nova  Scotia  and  the  other  half  is  mined  in  the  ■'^^'i  of  Mines,  in  reviewing  the  oil  situation  of  that  crfuntry. 

Provinces   of  Alberta   and    British    Columbia.     The   coal   re-  estunates  that  its  supply  at  the  present  rate  of  usage  will  last 

serves  of  Canada  are  enormous,  and  we  may  rely  on  a  con-  °"'y  2J  years.     He  further  remarks  that  petroleum  should  be 

tinuance  of  native   supply   for  a  very  long  period  of  years.  "^^d  neither  for  gas  manufacture  nor  for  fuel  under  boilers, 

Whether   we  may  place   equal   reliance   on   our   supply   from  "O""  '"  ^"y  way  to  compete  with  coal.     It  would  appear,  then, 

the  United  States  or  not  is  uncertain.     The  present  shortage  "'^t  we  must  soon  find  another  source  of  supply.     This  may 

seems   to   be   due   to   abnormal   difficulties   of.  transportation  come  from  the  known  shale  deposits  of  Canada  or  the  United 

rather  than  those  of  production.     It  is  certain,  however,  that  States   or,   possibly,   from   the   vast   unexplored   areas   in   the 

the  supply  of  anthracite  from  that  country  will  decrease,  and  west  of  Canada.     The  distillation  of  oil  shales  would  not  be  3 

that  the  time  is  not  far  distant  when  they  will  come  to  us  for  "^w  venture,  since,  in  Scotland,  3,000,000  tons  are  produced 

their  supply  of  coke  or  coking  coals.                                    '  annually,  giving  about  20  gallons  of  oil  to  the  ton.     Another 

\  part  of  the  annual  coal  consumption   is  accounted  for  source  of  oil  is  tar  obtained  from  the  distillation  of  coal  and 
as  follows:  lignite.     Benzol,   another   coal-distillation   product,   is   an   ex- 
Tons,  oellent   motor    spirit,    though    to    counteract    its    tendency   to 

Manufacture  of  coke    2,000,000  freeze  at  only  fairly  low  temperatures  it  is  necessary  to  mix 

Railway  locomotives    9,000.000  ''   with   alcohol   or   gasoline.      Still   another   coal    by-product. 

Collieries     1,000,000  napthalene,  may  be  used  for  explosion  njotors. 

Bunkering  ships   1,000,000  There  is  no  doubt  that  alcohol  is  destined  eventually  to 

The  remaining  17,000,000  tons  are  used  for  domestic  and  ''ecome  prominent  as  a  motor  spirit.     It  is  of  particular  im- 

general  manufacturing  purposes,      .'\n   approximate   estimate  portance,   since   it   may   be   obtained   from   vegetation,   and   is 

of  its  subdivision  is:  Five  million  tons  for  domestic  heating,  "i"'*  independent  of  the  stored  sources  of  energy, 

six  million  for  industrial  heating,  and  six  million  for  industrial  Natural  gas  is  used  in  particular  districts  adjacent  to  the 

power.  ■'?^*  fields.     Its  high  caloric  value— nearly  twice  that  of  coal 

.Assuming  that  the  colliery  consumption  is  for  power  pur-  gas— renders  Us  distriljution   over  a  large  area  economically 

poses  only,  and  that  7  pounds  of  coal  generates  a  horse-power  Possible.     1  he     annual     consumption     in     Canada     is     about 

hour,  the  total  mean  continuous  applied  horse-power  in  Can-  twenty  million  thousand  cubic  feet.     It  is  used  for  industrial 

ada  derived  from  coal  is  500,000,  of  which  locomotives  develop  ^"'^  domestic  purposes.     Since  it  is  in  a  form  more  available 

300,000.  fof  the  generation  of  power  than  any  solid  fuel,  it  is  advan- 

Water-Power  tageous  to  use  it  for  this  purpose  whenever  possible  instead 

.            ,    .         ,                                          ,  of  coal. 
Vv  ater-power   is   used    tor   the   most   part   to    supply   me- 
chanical and  electrical  energy.     About  2,000,000  horse-power  Peat 

has,  so  far,  been  developed  The  total  available  horse-power  Peat  contriliutes  practically  nothing  to  our  energy  re- 
is  estimated  at  about  18,000.000,  of  which  8,000,000  is  estimated  quirement.  Yet  it  exists  in  large  quantities  throughout  the 
to  be  available  within  the  present  range  of  markets.  An  addi-  Dominion;  and,  in  view  of  its  success  as  a  fuel  in  other 
tional  development  of  0,000,000  horse-power,  assuming  an  countries  and  the  information  obtained  from  its  manufacture 
efficiency  of  conversion  of  60  per  cent,  and  a  plant  factor  of  and  use  here,  its  availability  for  the  generation  of  power  and 
40  per  cent,  would  supply  about  1,500,000  horse-power  con-  heat  is  known.  It  is  impossible  to  believe  that  there  is  no 
tinuously.  This  is  much  more  than  sufficient  to  supply  that  field  for  its  exploitation,  and  it  must  be  expected  soon  to  find 
generated  yearly  by  our  16,000,000  tons  of  coal.  a  position- as  a  source  of  heat  and  power. 

Wood  This   faint   outline   of  our   requirements    and     sources   of 

Wood  is  a  very  important  Canadian  fuel.     The  estimated  energy  does  not  afiford  information  sufficient   for  proceeding 

value  of  firewood  used  during  1916  was  $62,000,000,  or  more  ^'"'  3"  enquiry  which  will  lead  to  the  connection  of  the  user 

than  the  value  of  our  coal  imports.    Although  to  some  extent,  of  power  and  heat  with  the  most  available  form  of  energy. 

its  use  may  be  for  power  generation,  principally  in  log-pro-  Here   the   possibilities   of   increasing  the   availability   of   our 

duct  factories,  it  is  probable  that  most  of  it  is  used  for  domes-  supplies  of  energy  will  be  considered  with  reference  to  special 

tic  purposes.     It  is  not  likely  that  it  will,  to  any  extent,  be  '  "lethods.    They  will  refer  only  to  the  establishment  of  central 

able  to  take  the  place  of  other  forms  of  energy,  except  spas-  stations  for  the  use  of  the  solid  fuels  and  to  the  possibility  of 

modically,  as  in  times  of  an  acute  scarcity;  nor  is  it  likely  that  "'^'"^  hydro-electric  energy  for  house  heating, 

other  forms  of  energy  will  take  its  place.  Central  Station  Supply 

Oil  and  natural  gas  occupy  an  inconspicuous  position  com-  ^he  central  station  may  be  designed  to  supply  electrical 

pared   with   wood,    coal,   and   water-power.     The^nnual   oil  ,„erRy.  gas,  steam,  liquid  fuel,  solid  fuel,  and  various  by-pro- 

•Extracts  from  paper  before  Ottawa  Branch,  C.S.C.E.  ducts,  many  of  which  have  no  connection  with  the  generation 
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of  energy.  The  economy  of  operation  depends  upon  many 
factors  one  of  the  most  important  of  which  is  a  large  system 
in  which  there  is  more  complete  utilization  of  tlie  full  capa- 
city of  the  plant.  This  is  due  to  non-coincidence  of  the  maxi- 
mum loads  of  the  various  consumers,  better  thermal  efficiency 
of  conversion  due  to  the  use  of  larger  units,  more  complete 
and  intelligent  supervision  and  design,  and  to  the  possibility 
of  operating  for  longer  periods  at  the  more  economical  rated 
load.  The  limit  of  the  central  station's  sphere  is  reached 
when  it  is  cheaper  to  haul  the  fuel  to  the  consumer  than  to 
deliver  energy  through  pipes  or  along  a  wire.  It  varies  with 
local  conditions  and  the  type  and  price  of  the  fuel.  It  will  be 
greater  for  low-grade  than  high-grade  raw  fuel  since  costs  of 
transportation  vary  with  quantity  and  are  independent  of 
energy  content. 

The  largest  field  for  the  central  station  will  be  in  the  gen- 
eration and  distribution  of  electrical  energy.  The  rough  esti- 
mate of  the  mean  present  power  load  now  met  by  coal  showed 
the  very  large  requirement  of  locomotives.  To  replace  the 
uneconomical  steam  locomotive  with  the  electric  locomotive 
seems  at  first  sight  a  rational  project.  Where  the  substitu- 
tion has  taken  place  the  coal  consumption  in  the  central 
steam  electric  stations  is  one-half  of  the  former  consumption 
on  the  locomotive.  There  could  be  no  objection  to  its  sub- 
stitution for  oil  in  forest  areas  and  the  present  damage  from 
locomotive  soot  and  sparks  would  cease.  An  examination  of 
the  roads  electrified  shows  that  they  are  confined  for  the 
most  part  to  suburban  and  mountain  traffic.  But  the  electri- 
cally equipped  mileage  is  increasing,  and  the  continuous  in- 
crease in  the  price  of  coal  brings  the  day  of  general  electrifi- 
cation nearer. 

The  remaining  power,  which  is  used  for  general  industrial 
purposes,  is  in  itself  of  magnitude  sufficient  to  warrant  the 
consideration  of  central  station  supply.  Whenever  external 
electric  supply  takes  the  place  of  energy  generated  at  the 
plant  itself  economy  results.  In  many  districts  this  change 
has  resulted  in  reducing  the  coal  consumption  to  one-quarter 
of  its  previous  magnitude. 

Central  stations  distributing  gas  have  not  so  promising  a 
field  as  those  distributing  electrical  energy.  The  costs  of 
transmission  and  the  relatively  high  efficiency  of  conversion 
of  coal  into  heat  energy  in  the  plant  itself  reduces  the  pos- 
sible gain  to  the  buyer.  Nor  is  it  likely  that  the  substitution 
of  this  type  of  plant  would  save  fuel.  Nevertheless,  the 
cleanliness  and  improved  availability  of  gas  as  compared  with 
coal  would  frequently  lead  to  its  preference  by  consumers. 

Types  of  Central  Stations 

They  may  be  of  the  following  four  types: 

a.  Those  in  which  the  fuel  is  completely  gasified  by  par- 
tial combustion  and  the  energy  distributed  either  as  gas  or 
electrical  power. 

b.  Those  in  which  the  fuel  is  carbonized  and  energy  dis- 
tributed in  the  form  of  solid  fuel,  and  gas  or  electricity. 

c.  Those  in  which  the  fuel  is  completely  burned  and  elec- 
trical energy  and  steam  distributed. 

d.  Those  in  which  fuel  is  completely  burned  and  electri- 
cal energy  only  distributed. 

A  consideration  of  these  stations  follows: 
a.  The  by-product  recovery  producer  plant  is  the  most 
promising  means  of  totally  converting  solid  fuel  into  gas.  Its 
economic  importance  lies  largely  in  the  high  returns  possible 
by  the  recovery  of  from  60  to  70  per  cent,  of  the  nitrogen  in 
the  fuel  in  the  form  of  sulphate  of  ammonia.  It  is  of  great 
value  for  the  exploitation  of  low-grade  fuels,  particularly 
peat,  whose  nitrogen  content  is  high  compared  with  its  calor- 
ific value.  The  gas  produced  has  a  heat  content  of  about  one- 
fourth  that  of  coal  gas.  It  may  be  distributed  to  consumers 
or  partially  converted  into  electrical  energy  by  use  of  gas 
engines  or  boilers  and  steam  turbines. 


In  South  Staffordshire  a  plant  has  been  in  operation  for 
scime  years,  and  supplies  gas  over  an  area  of  123  square  miles. 
The  price  paid  for  the  gas  varies  from  3  to  5^  cents  per 
thousand  cubic  feet.  The  fuel  used  is  slack  coal  of  a  fairly 
low  cak)rific  value.  This  is  the  only  plant  which  distributes 
producer  gas  on  a  large  scale,  and  it  is  noteworthy  as  a  pos- 
sible reason  for  its  unique  position  that  no  dividends  have 
been  paid  for  some  years. 

In  Italy  two  by-product  plants,  using  peat,  are  in  opera- 
tion.   The  energy  is  distributed  electrically. 

b.  The  two  outstanding  objects  of  carbonizing  coal  arc  to 
obtain  a  maximum  yield  of  either  coke  suitable  for  metallurgi- 
cal purposes  or  of  gas  suitable  for  domestic  purposes. 

The  first  method  of  carbonizing  is  carried  out  in  coke 
ovens,  wherein  the  long  time  of  carbonization,  large  size  of 
charge  and  compression  give  a  coke  of  the  requisite  great 
density  and  hardness.  It  is  possible  with  modern  coke  ovens 
to  obtain  a  yield  of  gas  more  than  sufficient  for  heating  the 
charge,  about  20  per  cent,  of  the  nitrogen  in  the  coal  as  am- 
monia, in  addition  to  light  oils  and  tar.  The  surplus  gas  is 
usually  of  only  slightly  lower  calorific  value  than  town  gas, 
and  is  eminently  suited  for  distribution  for  general  use,  or 
may  be  used  as  a  fuel  at  the  plant  for  the  generation  of  elec- 
trical energy. 

The  second  method  of  carbonization  differs  from  the  first, 
in  that  smaller  charges  are  used  in  order  to  obtain  the  neces- 
sary quality  and  quantity  of  gas,  none  of  which  is  used  for 
heating  the  retorts.  As  with  coke  ovens,  coke,  ammonia, 
benzol,  and  tar  are  recovered  as  by-products  from  retorting 
coal.  The  yield  of  coke,  however,  is  less,  and  some  of  it  is 
used  for  heating  the  retorts,  while  the  ammonia  yield  is 
greater,  due  to  the  smaller  contact  with  the  smaller  charge. 

The  coke  obtained  from  retorting  the  gas  is  soft  and  loose 
in  structure,  and  may  be  used  in  domestic  furnaces.  Its  dis- 
advantages for  this  purpose  are  its  bulk — which  necessitates 
more  frequent  firing  than  with  coal  and  larger  storage  space — 
and  its  tendency  to  clinker. 

The  choice  of  installing  coke  ovens  or  gas-making  re- 
torts, both  of  which  require  much  the  same  class  of  coal, 
obviously  depends  upon  the  possible  market  for  the  products. 
The  development  of  a  domestic  fuel  trade  in  the  soft  coke  is 
possible  if  a  suitable  market  can  be  found  for  the  gas.  Met- 
allurgical coke,  on  the  other  hand,  is  not  so  suitable  for 
domestic  purposes,  since  it  is  very  hard,  difficult  to  ignite,  and 
requires  a  strong  draft  to  burn  it.  Nevertheless,  it  may  prove 
a  valuable  and  economical  substitute  for  anthracite  coal,  if 
sold  at  a  reasonable  price. 

c.  The  third  type  of  station  represents  the  most  econ- 
omical means  of  generating  power  where  coal  is  reasonably 
cheap  and  all  the  exhaust  steam  may  be  used  for  heating. 
The  prime  mover  may  be  either  a  steam  engine  or  steam  tur- 
bine of  a  comparatively  cheap  type,  and  no  condenser  is 
required,  since  the  power  may  be  looked  upon  as  the  by- 
product and  the  steam  as  the  most  valuable  product.  It  is 
not  possible  frequently,  however,  to  find  useful  employment 
within  a  small  area  for  the  exhaust  steam,  and  heat  losses 
prevent  the  transmission  of  thermal  energy  in  the  form  of 
steam  or  hot  water  over  a  large  area.  On  the  other  hand,  it 
may  prove  feasible  to  generate  power  in  plants  where  a  heat- 
ing load  exists  and  transmit  electrical  energy  to  customers  in 
the  neighborhood. 

d.  This  is  the  most  popular  type  of  power  plant  and  in 
large  sizes  consists  of  boilers,  turbo-generators,  and  condens- 
ers. It  is  too  well  known  to  need  description,  but  it  is  inter- 
esting to  note  that  steam  turbines  are  made  of  70.000  kilowatt 
capacity,  and  operate  with  steam  pressures  and  temperatures 
as  high  as  350  pounds  per  square  inch  and  690  degrees  F. 
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Warehouse  Built  Out  of  Forms 

]t  is  often  convenient  and  advisable  to  re-use  the 
:alsevvork  from  one  job  to  build  warehouses  and  plant 
tor  a  new  contract.  The  Koss  Construction  Comiiany 
recently  took  advantage  of  this  idea  in  the  building  of 
a  permanent  warehouse  by  using  the  falsework  trusses 
from  a  concrete  arch  bridge.  The  bridge  arch  had  a 
span  of  50  ft.,  and  the  centre  trusses  were  set  up  to 
form  two  47  ft.  span  barrel  roofs  for  a  94  x  40  ft.  ware- 
house. 


Personal 

Mr.  K.  R.  Mowbray  reeve  of  the  Township  of  Pickering, 
Ont..  has  been  appointed  road  superintendent  for  Ontario 
County. 


Obituary 

Lieut.  John  Rainboth,  an  Ottawa  civil  engineer  who  was 
recently  invalided  home  from  the  front,  where  he  had  held  a 
commission  in  the  Canadian  Forestry  Battalion,  died  on 
March  5,  following  a  long  illness  of  pleurisy.  He  had  been 
under  medical  treatment  since  he  reached  Canada,  over  two 
months  ago,  and  there  had  been  considerable  hope  of  his 
recovery,  but  the  news  of  the  accidental  death  of  his  eldest 
son,  Flight-Lieutenant  Lawrence  Rainboth,  in  Texas,  in  the 
end  of  last  Decemlier,  caused  a  relapse  which  proved  fatal. 

Flight-Captain  Ralph  H.  Jarvis,  M.C,.  whose  home  is  in 
Toronto,  is  reported  to  have  been  accidentally  killed  while 
f.ying  with  a  pupil  at  Spittlegate,  England,  on  February  37. 
Capt.  Jarvis,  who  was  in  his  thirty-eighth  year,  went  overseas 
in  December,  1915,  and,  after  a  few  months'  stay  in  England, 
preceded  to  France.  He  was  mentioned  six  times  in  de- 
spatches, many  enemy  machines  standing  to  his  credit,  and 
last  November  word  was  received  regarding  his  being  award- 
ed the  Military  Cross.  Captain  Jarvis  graduated  from  the 
Faculty  of  Applied  Science  and  Engineering  of  the  University 
of  Toronto  in  1911,  and  subsequently  took  a  position  as  engi- 
neer with  the  Grand  Trunk  Pacific.  Later  he  went  to  the 
Canadian  Northern,  and,  prior  to  his  enlistment,  was  with  the 
Harbor  Board. 


M 


The  building  permits  issued  in  Wellaud,  Ont.,  during  the 
month  of  February  are  valued  at  $5,200,  as  compared  with 
$8,200  in  the  same  month  last  year.  The  total  for  the  two 
months,  January  and  F^ebruary,  is  $25,610,  which  compares 
with  $10,715  in  the  corresponding  period  in  1916. 

A.  F.  Proctor,  British  Columbia  Provincial  Government 
engineer,  announced  recently  that  he  hoped  to  have  the  Pa- 
cific and  Great  Eastern  Railway  constructed  to  Williams' 
Lake,  and  even  120  miles  farther  to  Soda  Creek,  this  year.  If 
it  is  possible  to  push  the  construction  to  Soda  Creek  it  will 
mean  that  water  and  rail  transportation  will  be  opened  be- 
tween Fort  George  and  Vancouver. 

.'\ppIication  will  be  made  at  the  present  session  of  the 
Ontario  Legislature  for  a  special  act  authorizing  the  Town- 
ship of  Crowland,  Ont.,  without  the  consent  of  the  electors, 
but  with  the  approval  of  the  Ontario  Railway  and  Municipal 
Board,  to  construct,  maintain,  and  operate  a  waterworks  sys- 
tem. The  application  will  request  that  60  per  cent,  of  the 
entire  cost  of  construction  of  the  trunk  main  be  raised  by  a 
special  rate  levied  on  all  the  rateable  property  in  that  area, 
according  to  the  last  revised  assessment  roll,  and  that  all 
Ijranch  mains  and  hydrants  be  constructed  under  the  Local 
Improvements  Act.  The  water  will  probably  come  from  the 
city  of  Welland. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Canadian  Fairbanks-Morse  Company  are  occupying 
their  new  and  more  commodious  premises  in  the  Sands  Block, 
St.  John,  N.B. 

The  Eureka  Shipliuilding  Company,  of  Grand  Manan, 
N.B.,  has  five  schooners  of  348  tons  each  on  the  blocks  at 
various  points  in  Nova  Scotia. 

A  special  committee  of  the  Works  Committee  in  Toronto 
was  recently  appointed  to  consider  the  possibility  of  securing 
revenue  from  garljage.  The  schemes  discussed  are  the  manu- 
facture of  fuel,  the  rair.ing  of  hogs,  and  a  reduction  plant. 

A  by-law  is  to  be  sulmiitted  to  the  ratepayers  of  the 
Township  of  Southwold.  Ont,,  on  March  18,  to  grant  to  the 
Dominion  Natural  Gas  Company,  Ltd.,  the  right  to  lay  and 
maintain  pipes  for  the  production,  transmission,  distribution, 
and  sale  of  gas. 

The  Township  Council  of  Windham,  Out.,  recently 
awarded  the  contract  for  the  steel  superstructure  of  the  Mc- 
Knight  bridge,  near  Teeterville,  Ont.,  to  the  Sarnia  Bridge 
Company.  The  concrete  work  on  the  abutments  of  this  struc- 
ture was  begun  last  fall. 

Vancouver's  building  permits  for  the  montli  of  February 
number  -14.  and  are  valued  at  $55,415,  as  compared  with  30.  at 
a  value  of  $90,780,  in  the  same  month  last  year.  The  total 
for  the  first  two  months  of  the  year  is  102,  valued  at  $108,540, 
as  against  73,  at  a  value  of  $125,825,  for  the  corresponding 
period  in  1916. 

February  building  permit  issues  in  Montreal  number  41, 
and  are  valued  at  $77,045.  This  is  a  considerable  drop  from 
February.  1916,  when  there  were  55  permits  issued,  at  a  value 
of  $402,565.  The  totals  for  the  first  two  months  of  this  year 
and  the  corresponding  period  last  year  are  respectively:  84 
permits,  valued  at  $193,155,  and  88  permits,  valued  at  $652,460. 

As  the  damage  done  to  the  Concession  Street  bridge,  in 
Gait,  Ont.,  following  the  recent  break-up  of  the  ice,  has  ren- 
dered it  unsafe  for  traffic  and  there  is  doubt  as  to  whether  it 
would  be  wise  to  carry  out  the  extensive  repairs  required,  the 
erection  of  a  new  structure  is  being  considered.  The  bridge 
at  Main  Street  is  not  nearly  so  badly  damaged,  and  is  now 
safe  for  heavy  traffic. 

The  Public  Works  Department  in  British  Columbia  in- 
tends to  carry  out  considerable  bridge  work  this  year.  The 
bridges  over  the  North  Arm  of  the  F'raser  River,  at  Eraser 
Avenue,  are  to  be  reconstructed — a  work  which  the  munici- 
palities of  Richmond  and  South  Vancouver  have  been  strongly 
pressing  for.  When  the  present  structure  was  erected  the 
officials  at  Ottawa  were  not  consulted.  The  plans  for  the 
new  work  are  now  before  the  federal  engineers,  and  as  soon 
as  they  are  passed  and  the  appropriation  is  through  the 
House,  operations  are  to  start.  One  of  the  bridges  from  the 
mainland  to  Twigg  Island  will  probably  be  commenced  first. 
the  other,  from  Twigg  Island  to  Lulu  Island,  being  con- 
structed later.  The  structure  recently  swept  away  by  the 
Vedder  River  floods  is  also  to  be  replaced.  New  bridges  will 
be  installed  in  the  Bella  Coola  districts  where  great  damage 
was  also  done  some  months  ago  by  floods,  and  another  will 
be  provided  at  Vermilion,  in  the  Lillooet  district.  The  gov- 
ernment proposes  to  replace  ferries  by  bridges  where  pos- 
sible, to  eliminate  the  heavy  annual  expense  for  operation. 
This  course  will  be  followed  on  the  North  Thompson,  for 
instance. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Deaiers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Chicoutimi  Parish.  Que. 

Tenders  will  be  called  shortly  by  the 
secretary-treasurer,  DieRo  Villeneuve,  for 
$15,000  waterworks  system  for  the  muni- 
cipal council. 

Chinook,  Alta. 

Town  council  contemplate  the  con- 
struction of  new  water  supply  system  in 
the  spring. 

Delta,  B.C. 

Town  council  contemplate  improve- 
ments, costing  $3r>,000,  to  roads.  Clerk, 
N.  A.   McDiarmid. 

Grand'Mere.  Que. 

Town  (.ouncil  contemi)late  alterations 
to  aqueduct  system.  Engineer,  Charles 
Gelinas. 

Hamilton,  Ont. 

Tlie  Department  of  I'ublic  Works.  Pro- 
vincial Government,  Toronto,  have  in- 
cluded in  their  ]!tl«  estimates  the  sum  of 
$!.'>, 000  for  reservoir  at  the  hospital  for 
the  insane.  Secretary,  H.  V.  McNaugh- 
ton,  Parliament   Buildings.  Toronto. 

Lardner,  B.C. 

Town  council  contemplate  drainage 
system,  costing  $20,000.  Reeve,  A.  D, 
Paterson. 

St.  Benoit,  Que. 

Specifications  are  with  the  secretary- 
treasurer.  V.  Dejardins,  who  will  receive 
tenders  until  noon,  March  :iO,  for  gravel- 
ling roads  for  the  village  council. 

Toronto,  Ont. 

The  Department  of  Public  Works,  Pro- 
vincial Government,  have  included  the 
sum  of  $21,000  in  their  1918  supplement- 
ary estimates  for  drainage  work  through- 
out the  province.  Secretary.  H.  F.  Mc- 
Naughton,  Parliament  Buildings,  To- 
ronto. 

The  sum  of  $210,198  has  been  included 
in  the  estimates  of  the  Department  of 
Public  Works.  Provincial  Government, 
for  year  ending  October  1918,  for  colon- 
ization roads.  Secretary.  H.  F.  Mc- 
Xaughton,  Parliament  Buildings.  To- 
ronto. 

CONTRACTS    AWARDED 
Ottawa.  Ont. 

The  National  Iron  Works,  Ltd.,  foot  of 
Cherry  Street,  Toronto,  have  the  contract 
for  pipe  in  connection  with  the  construc- 
tion of  a  water  main,  costing  $9,600,  at 
Booth  and  Montreal  Street,  for  the  city 
council. 

The  National  Iron  Works.  Ltd.,  foot  of 
Cherry  Street.  Toronto,  have  the  con- 
tract for  pipe  in  connection  with  repay- 
ing Slater  St.,  from  Bank  to  Bay,  at  a 
cost  of  $9,000.  for  the  city  council. 


the  erection  of  a  16-ft.  beam  span  rein- 
forced concrete  bridge  for  the  township 
council.  Engineers,  Jackson  &  Lee,  Tem- 
l)le  I'uilding,  Brantford. 

Grand'Mere,  Que. 

The  business  men  of  Grand'Mere  and 
Shawinigan  Falls  have  formed  a  com- 
pany and  contemplate  the  construction 
of  an  electrical  railroad,  costing  approxi- 
mately $100,000,  from  here  to  Shawinigan 
Falls. 

Ottawa,  Ont. 

Tenders  are  being  received  by  the  sec- 
retary of  the  Department  of  ivailways 
and  Canals,  J.  W.  Pugsley.  until  noon, 
March  2G,  for  the  erection  of  .51  section- 
houses  on  the  line  of  the  National  Trans- 
continental Railway  for  the  Canadian 
Government  Railways, 

Toronto.  Ont. 

The  provincial  treasurer  has  placed  in 
his  estimates  for  1918  the  sum  of  $086,711 
for  railway  work  for  the  Tcmiskaming 
and  Northern  Ontario  Railway  Commis- 
sion, secretary-treasurer,  W,  H,  Manud,, 
head  office,  50  Church  St.,  for  liuildings, 
line  extensions,  and  various  other  im- 
provements: also  purchase  of  equipment 
and  material. 

Vancouver,  B.C. 

The  Department  of  Pul)lic  Works,.  Do- 
minion Government,  contemplate  the 
erection  of  a  $30,000  bridge  on  the  Marine 
Drive.  Address,  Reeve  V,  V.  Vinson, 
\\'est  Vancouver. 

Vaughan  Township,  Ont. 

The  Vaughan  Township  will  rebuild 
bridge  over  Humber  River  which  was  de- 
stroyed by  flood.  Engineer,  l-'rank  Bar- 
ber, 40  Jarvis  St.,  Toronto. 

CONTRACTS    AWARDED 

Brantford  Township,  Ont. 

George  Thompson,  23:!  West  Mill  St., 
Brantford.  has  the  general  contract  for 
two  $2,000  bridges  for  the  township  coun- 
cil. 

Trois  Pistoles,  Que. 

A.  H.  Morin  has  the  general  contract 
for  the  erection  of  a  steel  bridge  on  con- 
crete foundations  over  the  River  Matane. 
The  Phoenix  Bridge  Company  have  the 
contract  for  steel  work.  The  lump  price 
of  contract  is  $29,600. 


Railroads,  Bridges  and  Wharves 

Burford  Township,  Ont. 

Tenders   received   bv   the   clerk.   V.    W. 
Taylor,   Burford   P.O..  until   .'\pril    1,   for 


Public  Buildings,  Churches 
and  Schools 

Brantford  Ont. 

The  General  Hospital  contemplate  the 
erection  of  an  extension  to  nurses'  home. 

Cape  Breton  County,  N.S. 

Alterations  to  jail  arc  contemplated  by 
(he  Dei)artmcnt  of  Public  Works.  Pro- 
vincial Government.  Secretary-treasurer. 
F.  I'.  Mathers.  Proxincc  Building. 

Chicoutimi.  Que. 

Plans  and  specifiijations  with  the  archi- 


tect, Alfred  Lamontagne,  who  will  call 
tenders  shortly  for  the  erection  of  a 
$50,000  church  for  the  Endiste  Fathers, 
Chicoutimi   West. 

Colchester  County,  N.S. 

The  Department  of  Public  Works.  Pro- 
vincial Government,  contemplate  altera- 
tions to  jail.  Secretary-treasurer,  1-.  1' 
Mathers,  Province  Building. 

Del  Bonita,  Alta. 

Plans  and  specifications  are  with  the 
secretary-treasurer,  W.  L.  Baxter,  Del 
Bonita,  who  is  receiving  tenders  for  the 
erection^  of  a  school  for  Shanks  Lake 
School  District. 

Fort  Qu'Appelle.  Sask. 

Tenders  will  be  called  about  March  15 
for  the  erection  of  a  $250,000  tuberculosis 
sanitorium  for  the  .Saskatchewan  .\nti- 
Tuberculosis  League,  Regina.  .Architects, 
.Storey  &  Van  Egmond,  10!:i  McCallum 
1 1  ill  Building,  Regina. 
Grand'Mere,  Que. 

E<lmond  Guimond  is  negotiating  with 
the  city  council  with  a  view  to  erecting  a 
hospital. 

Griffin  Creek,  Alta. 

Plans  and  specifications  are  with  the 
secretary-treasurer,  Cecil  McKeiizie,  who 
is  receiving  tenders  until  noon,  March  20. 
for  the  erection  of  a  school  for  the  Grey 
Eagle  School   District,  No.  _:i520. 

Halifax  N.S. 

Harris  &  Horton.  Keith  Building,  are 
preparing  plans  for  alterations  and  re- 
pairs, costing  $18,000,  to  the  Institute  for 
the  Deaf  and  Dumb,  Gottingen  .St.  Presi^ 
dent.  Rev.  Dr.  Forrest,  22'Tobin  St. 

Hamilton,  Ont. 

The  city  council  have  decided  to  ri 
Iiuild  market  hall  which  was  recently  iK 
stroyed  by  fire.    Clerk.  S.  H.  Kent. 

Lethbridge,  Alta. 

The  city  council  contemplate  the  ere. 
tion  of  a  $:i0,000  '"Carnegie"  lil>rar\ 
Mayor,  W.  D.  L.  Hardie. 

London.  Ont. 

Tlie  Department  of  Militia  and  De- 
fence, Dominion  Government,  contem- 
plate the  erection"  of  a  $lo.ooo  military 
iiuilding.  Address,  Major  Bishop.  Wcl- 
lesley  Barracks,  London. 

Merton,  Alta. 

Municipality  of  Merton  contemplate 
the  erection  of  a  municipal  hospital. 
Reeve,  A.  Carson,  Oxville. 

Mount  Dennis,  Ont. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, S.  McCormick,  Silver- 
thorn  Ave.,  until  March  27.  for  $:i5.000 
addition  to  school  for  School  .Section  No. 
28.  York.  .Architects.  Ellis  &  Ellis.  Man- 
ning Chambers,  Toronto. 

Nelson,  B.C. 

The  town  and  provincial  governineiil 
contemplate  the  erection  of  a  provincial 
normal  school.     ("Icrk.  W.   F.  Wasson. 

Orillia,  Ont 
The    supplementary    estimates    of     the 
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Goncrete  in  Alkaline  Regions 

TO  what  extent  the  presence  of  alkali  affects  con- 
crete has  been  the  subject  of  considerable  dis- 
cussion and  research  among  engineers  for  sev- 
eral years.  It  is  believed  by  some  engineers 
that  many  failures  due  to  the  use  of  a  poorly-propor- 
tioned aggregate  and  too  lean  a  mixture  have  been 
wrongly  attributed  to  the  effect  of  alkali.  On  the  other 
hand,  laboratory  investigations  have  shown  that  com- 
plete failures  of  the  very  best  specimens  may  be  ob- 
tained by  using  alkali  concentrates  and  accelerating 
the  chemical  reactions.  There  is  no  doubt  that  in  some 
cases  this  latter  condition  is  duplicated  in  the  field, 
where  a  porous  concrete  acting  as  a  filter  would  cau.se 
a  rich  deposit  of  the  salts  in  the  voids  of  the  finer  ag- 
gregate, thus  creating  identical  conditions  to  those  of 
the  laboratory  tests.  Further,  it  has  been  determined 
that  the  formation  of  carbonates  of  .sodium,  calcium, 
and  magnesium  are  the  results  of  the  chemical  reac- 
tions of  the  alkali  on  cement.  In  the  case  of  piers  and 
wharves  exposed  to  sea  water,  a  coating  of  sodium 
carbonate  is  sometimes  found  deposited  on  the  outside. 
This  carbonate  is  impervious  to  the  action  of  the  alkali, 
and  so  may  prevent  a  deterioration  that  would  other- 
wise take  place.     It  appears  to  follow,  then,  that  the 


proper  course  to  pursue  in  placing  concrete  under 
alkali  conditions  is  to  ensure  a  dense  mix  by  carefully 
grading  the  aggregate  and  by  making  it  reasonably 
strong,  thus  cutting  down  the  capillary  action  of  the 
pores  of  the  concrete. 

The  Bureau  of  Standards  of  the  United  States  are 
performing  some  extensive  experiments  by  exposing 
cement  mixtures  of  varying  known  composition  and 
fabrication  to  reaction  in  the  field.  The  work  of  the 
bureau  is  not  complete,  and,  indeed,  they  have  not 
reached  that  stage  in  their  experiments  where  they  can 
form  any  definite  conclusion.  A  paper  by  Mr.  Greene, 
Winnipeg,  reproduced  elsewhere  in  this  issue,  also 
deals  with  the  experiences  of  a  large  contracting  com- 
pany in  Central  Canada.  All  evidence  points  in  the 
same  direction — where  the  presence  of  alkali  is  suspect- 
ed use  special  care  in  the  preparation  of  the  concrete. 
In  the  meantime,  the  national  importance  of  the  subject 
would  justify  any  reasonable  expense  in  pursuing  ex- 
perimentation further. 


Ghemical  Possibilities  of  Fuel  By-Products 

FOLLOWING  the  reading  of  Mr.  John  Blizard's 
paper,  "Availability  of  Energy  for  Heat  and 
Power,"  before  the  Ottawa  branch  of  the  Cana- 
dian Society  of  Civil  Engineers  recently,  the 
discussion  was  introduced  by  Mr.  Edgar  Stansfield, 
M.Sc,  chief  engineering  chemist,  Mines  Branch,  De- 
partment of  Mines,  Ottawa.  Mr.  Blizard's  paper  was 
reproduced  in  extract  in  last  week's  Contract  Record. 
Mr.  Stansfield's  remarks  follow  : 

There  are  two  points  to  which  I  desire  to  call  at- 
tention. The  first  is  that  Mr.  Blizard  has  made  it  evi- 
dent that  the  question  of  how  best  to  utilize  our  sources 
of  energy  involves  both  engineering  and  chemical  pro- 
blems. There  was  a  tendency  to  relegate  the  chemist 
to  the  attic,  as  it  were,  and  to  submit  to  him  onlv  spe- 
fic  questions.  This  is,  fortunately,  now  passing  or 
passed.  We  must  realize  that  only  by  full  co-operation 
between  engineer  and  chemist  can  we  make  satisfac- 
torv  progress  towards  our  goal. 

A  full  treatment  of  the  fuel  problem  cannot  neglect 
the  chemical  possibilities  of  fuels.  It  is  needless  to 
enumerate  the  chemical  compounds,  dyes,  fertilizers, 
antiseptics,  etc.,  obtained  from  coal ;  their  great  num- 
ber and  their  importance  are  too  well  known.  They 
are  all  derived,  as  was  stated  in  the  paper,  from  the 
primary  products  of  the  carbonization  or  coking  of 
coal.  The  coking  of  coal  and  the  exploitation  of  its 
by-products  constitutes  a  very  large  industry,  notably 
in  Germany,  but  also  in  England  and  elsewhere.  The 
paper  points  out  some  of  the  limitations  of  this  method 
of  utilizing  fuels;  in  Canada  our  difficulties  in  this  re- 
spect, as  in  others,  are  greatly  increased  by  the  dis- 
tances between  centres  of  population  and  the  geogra- 
phic distribution  of  our  fuels.  Nevertheless,  I  am  more 
optimistic  than  Mr.  Blizard  as  to  the  future  of  the  car- 
bonization industry.  It  does  not  appear  to  me  impos- 
sible that  even  in  Ottawa  we  may  have  in  the  not  very 
distant  future  a  large  coke  oven  plant,  which  will  oper- 
ate on  water-borne  soft  coal  from  Nova  Scotia,  coking 
it  in  ovens  rather  than  in  retorts,  on  account  of  the 
economies  of  the  larger  scale  process,  and  which  will 
distribute  gas  and  coke  for  domestic  and  factory  use 
throughout  the  cities  of  Ottawa  and  Hull. 

Mr.  Blizard  referred  to  oven  coke  as  "metallurgical 
coke."  and  described  it  as  too  hard  for  convenient  do- 
mestic u.se;  such  coke  is  made  by  what  is  called  high 
temperature  carbonization.     Low  temperature  carbon- 
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ization  gives  a  softer  coke,  and  has  many  apparent  ad- 
vantages. Its  commercial  development  with  respect  to 
bituminous  coal  so  far,  however,  has  been  very  disa])- 
pointing,  although  1  still  hope  for  a  future  for  the 
method. 

Carbonization  is  not  confined  to  bituminous  coal. 
The  commercial  development  of  low-grade  lignite  will 
probably  inv(jlve  low-temperature  carbonization.  Some 
of  us  have  been  engaged  for  the  past  year  in  studying 
in  the  laboratory  the  ])ossibilities  of  this  process,  and, 
as  has  been  stated  in  the  daily  press,  there  is  a  project 
under  consideration  for  the  establishment  of  a  com- 
mercial carbonizing  and  briquetting  plant  in  the  West. 
I  am  of  the  opinion,  moreover,  that  the  carbonization 
of  peat  may  prove  a  commercial  possibility.  The  car- 
bonization of  wood  to  form  charcoal,  wood  alcohol, 
acetic  acid,  etc.,  is  already  a  well-established  industry. 
In  every  case  carbonization  gives  solid,  liquid,  and 
gaseous  products  with  great  economic  possibilities. 
The  solid  products  of  the  lower  grade  fuels — lignite, 
peat,  and  wood — have  comparatively  high  calorific 
value,  and  can,  therefore,  stand  transportation  charges 
to  far  greater  distances  than  can  the  original  fuel. 

The  second  point  to  which  I  desire  to  call  attention 
is  the  way  in  which  private  individuals  and  corpora- 
tions wastefully  exploit  our  resources  of  fuel  for  their 
own  immediate  gain. 

Coal  is  wasted  in  many  ways  in  the  winning,  and 
Mr.  Dick  has  stated  that  the  percentage  of  available 
coal  brought  to  the  surface  from  our  mines  is  often 
very  low.  Thus  where  a  thick  and- a  thin  seam  occur 
together,  quick  profits  can  be  made  by  working  the 
thick  seam  only,  but  the  thin  seam  is  lost  to  us,  proba- 
bly for  ever.    Is  this  right? 

Under  present  conditions,  in  some  districts  remote 
from  centres  of  population,  immediate  profits  might  be 
made  by  extracting  gasoline  from  natural  gas  and  pil- 
lowing the  gas  to  go  to  waste  for  lack  of  a  convenient 
market.    Can  this  be  permitted? 

Fuels  are  wasted  in  utilization,  as  Mr.  Blizard  has 
shown.  Our  railways  burn  nine  million  tons  of  coal  a 
year,  with  an  efficiency  of  only  3  per  cent.  Out-of-date 
afid  inefficient  power  plants  are  wasting  our  fuel. re- 
sources, and  the  wasteful  use,  as  well  as  the  wrongful 
use,  of  power  on  all  sides  add  to  this  orgy  of  extrava- 
gance. These  methods  may  give  immediate  dividends 
to  individuals,  but  we  must  consider  the  present  and 
the  future  welfare  of  the  whole  country.  Can  we  af- 
ford to  let  these  methods  continue? 

Again  and  again  arise  the  questions:  Is  it  right, 
wastefully,  to  exploit  our  resources  for  immediate 
gain?    Can  we  afiford  to  allow  this  waste  to  continue? 

Mr.  Blizard's  paper  not  only  calls  attention  to  these 
points,  but  is  also  .suggestive  as  to  methods  of  remedy. 
May  I  recommend  the  following  for  consideration : 

Fuel  Recommendations 

That  a  Dominion  board  of  energy  commissioners  be 
established,  somewhat  on  the  lines  of  the  Board  of  Railway 
Commissioners,  and  that  this  board  be  given  wide  powers. 

That  the  board  consist  of  mechanical  engineers,  electrical 
engineers,  and  chemists,  the  best  men  available  in  their  re- 
spective spheres,  having  not  only  high  scientific  and  technical 
ability  but  imagination. 

That  the  board  be  given  investigative,  advisory,  and  re- 
strictive powers: 

Investigative  power  to  carry  out  such  laboratory  and 
large  scale  investigations  as  are  necessary  for  the  efficient 
utilization  of  our  resources;  the  scope  of  the  investigations  to 


include  the  winning  and  marketing  of  fuels  and  their  by-pro- 
ducts, as  well  as  the  development  and  employment  of  power 
and  heat. 

Advisory  power  to  furnish  the  best  advice  and  most  up- 
to-date  information,  including  recommendations  as  to  new 
developments,  improvements  of  old  plants,  consolidation  of 
power  plants,  and  the  co-operative  establishment  of  allied  in- 
dustries. 

Kestrictive  power  to  prohibit  the  inception  of  needlessly 
wasteful  schemes,  and  to  compel  the  improvement  within 
term  of  years,  where  such  improvement  can  be  shown  to  be- 
commercially  practicable,  of  all  established,  needlessly  waste- 
ful, processes. 
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Joint  Committee  of  Technical  Organiza- 
tions Meets  March  25 

T  is  announced  that  the  annual  meeting  of  the  Joint 
Committee  of  Technical  Organizations  (Ontario . 
branch)  will  be  held  on  Monday  evening,  March 
25.  At  this  meeting  the  president's  report  on  the 
year's  activities  of  the  committee  will  be  presented. 
Prominent  speakers  have  also  been  secured  in  the  per- 
sons of  Col.  David  Carnegie,  member  and  ordnance  ad- 
viser. Imperial  Munitions  Board;  J.  M.  Butler,  manag- 
ing director,  Armstrong  Whitworth  of  Canada,  Ltd. ; 
and  W.  E.  Segsworth,  administrator,  vocational  branch. 
Military  Hospitals  Commission.  The  meeting  will  be 
held  in  the  Chemistry  and  Mining  I'.uilding  of  the  Uni- 
versity of  Toronto. 


Nova  Scotia  Society  of  Engineers  Joins 
with  the  G.S.C.E. 

Mr.  Eraser  S.  Keith,  Secretary  of  the  Canadian  So- 
ciety of  Civil  Engineers,  was  in  Halifax  recently  in 
connection  with  Society  affairs,  and  met  as  many  of 
the  local  members  as  could  conveniently  get  together 
on  short  notice  at  an  informal  supper,  Friday  evening, 
March  8th.  Mr.  Keith  was  able  to  announce  that  as 
a  result  of  a  meeting  that  afternoon  between  himself 
as  representing  the  Council  of  the  Canadian  Society 
and  a  committee  of  the  Nova  Scotia  Society  of  Engi- 
neers, a  resolution  was  adopted,  subject  to  the  ap- 
proval of  both  sections,  with  a  view  to  affecting  an 
amalgamation  of  the  Nova  Scotia  Society  with  the 
Canadian  Society  of  Civil  Engineers.  Mr.  Keith  at 
the  same  time  discussed  with  local  members  present 
the  affairs  of  the  Canadian  Society  in  general  with 
special  reference  to  recent  changes  in  the  by-laws  and 
the  change  in  name.  There  was  a  free  and  enthusi- 
astic discussion  and  it  was  unanimously  decided  to 
make  application  to  the  Council  of  the  Canadian  So- 
ciety for  the  formation  of  a  branch  in  Halifax. 

Application  has  also  been  made  to  the  Council  of  the 
Canadian  Society  for  the  formation  of  a  branch  in  St. 
John,  N.B. 


The  lightest  section  arch-dam  in  the  world  is  the 
Medlow  dam,  on  Adams  Creek,  in  the  Blue  Mountains 
of  New  South  Wales.  The  structure  is  of  concrete  and 
is  65  feet  high  from  the  foundation  to  the  top  of  the 
parapet.  The  up-stream  face  is  vertical.  The  wall  is 
8.96  feet  thick  at  the  base,  tapering  on  the  down-stream 
face  to  3.5  feet  thick  at  a  height  of  29  feet,  keeping 
that  width  to  the  top  water  level  and  finishing  with  a 
parai)et  wall  1  foot  thick  for  the  remaining  3  feet  of 
height. 
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The  Duncan  Street  Hydro  Sub-Station 

Concreting  Performed  in  Zero  Weather — Methods  of 
Heating  —  Interesting     Footing    and     Truss     Designs 


THE  extension  to  the  existing  substation  at  Dun- 
can  Street,   Toronto,    for    the    Hydro-Electric 
Commission,  will  very  shortly  be  ready  for  the 
installation  of  the  distributing  plant.     A  brief 
-description  of  the  construction  work  is  timely,  there- 
fore.    The  excavation  for  the  plant  was  commenced 
during  the  summer  of  1916,  and  the  first  concrete  was 
poured  in  November  of  the  same  year. 

During  the  excavating  considerable  underpinning 
was  necessary  to  support  an  adjacent  building.  Wood 
sills  were  blocked  under  the  walls,  and  after  the  steam 
shovel  had  cut  channels  under  the  building,  posts  were 
placed  under  the  sills  and  carried  down  to  the  bottom 
of  the  excavation.  Anticipating  severe  weather,  the 
contractors  housed  their  mixing  plant  in  the  basement, 
building  the  hoisting  tower  outside,  on  the  south  side 


I 
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Pig.  1— Showing  reinforcing  to  pilaster*,  north  elevation. 

of  the  building,  and  using  Ransome  spouts  to  convey 
the  concrete  to  the  forms.  A  study  of  the  cuts  shown 
will  indicate  the  heavy  construction  used  throughout 
the  building,  and  will  readily  account  for  the  1,700 
cubic  yards  of  concrete  and  185  tons  of  steel. 

The  roof  beams  and  slabs  were  poured  during  the 
severe  cold  this  past  winter.  The  method  employed 
for  heating  the  concrete  mix  was  as  follows:  Sections 
of  smoke-stack  were  laid  on  the  ground  and  wood  fires 
maintained  in  them.  The  stone  and  sand  were  heaped 
over  these  pipes  and  were  not  used  until  they  were 
thoroughly  warmed.  Boiling  water  was  secured  by  turn- 
ing a  steam  jet  from  the  boiler  into  a  barrel  of  water. 
Special  precautions  for  keeping  the  concrete  from 
freezing  after  it  was  placed  were  taken.  All  the  open- 
ings to  the  fourth  floor  were  blocked  with  canvas  and 
several  coke  salamanders  distributed  over  the  floor.  As 
soon  as  a  small  section  of  the  roof  was  completed,  a 
layer  of  building  paper  was  stretched  over  the  surface 


and  covered  with  plank.    The  whole  was  then  covered 
with  a  good  coating  of  shavings  and  straw. 

Reinforced  Concrete  Design 
The  reinforced  concrete  was    designed    by  L.  G. 
Mouchel  &  Partners  who  are  the  exponents    of    the 
Hennebique  system  of  steel  reinforcing  in  this  country. 


Fig.  2— Forming  and  reinforcing  for  ground  floor  slab. 

In  this  system  ordinary  shapes  of  rei^Jforcing  iron — i.e., 
squares,  flats,  rounds,  in  fact,  any  commercial  section 
giving  the  required  section  area — are  used  and  can  be 
purchased  in  the  open  market  from  any  of  the  mills 
rolling  the  smaller  sizes  of  steel.  In  the  accompanying 
cross-section  the  solid  black  portions  indicate  sections 
of  the  concrete,  which  continue  through  the  building 


Pig.  3— Showing  trussed  wall  on  east  elevation. 
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Working  details  of  truss  between  4th  floor  and  roof. 


from  end  to  end.  Several  unusual  features  for  rein- 
forced concrete  were  worked  out  in  the  desi<(n.  It  will 
be  noted  that  the  footing.s  supportins^'  the  interior  col- 
umns carryini^  the  crane  rail  are  throug^h  sections,  and 
are  tied  with  a  cantilever  beam  to  the  outside  wall 
footing.  This  was  designed  to  overcome  the  overturn- 
ing tendency  on  Hie  outside  footing,  due  to  the  eccen- 
tric loading,  shown  on  the  left  of  this  figure.    Another 


CWQSS      ^LCTION 

Cro$s-sectlon--Note  cantilever  beam  to  footings. 


example  of  the  treatment  a  footing  receives  when  it 
cannot  be  spread  beyond  the  building  line  is  indicated 
by  the  op])osite  wall,  shown  on  the  ri.ght  of  the  figure. 
In  this  case  the  engineers  have  battered  the  inside 
])ilasters,  distributing  the  load  evenly  over  the  column 
footing.  Still  another  interesting  feature  is  the  long 
50  ft.  clear  span  beams  carrying  the  fourth  floor  and 
supporting  the  saw-toothed  roof.  These  beams  are  16  in. 
wide,  6  ft.  3  in.  deep,  and  have  the  floor  slab  thickened 
on  either  side  to  increase  the  T-beani  reaction.  It  is 
reinforced  with  ordinary  1)4  i'l.  round  sections  bent  to 
detail  on  the  jol),  with  3/8  in.  round  iron  stirrups.  The 
beams  are  built  with  a  camber  of  1/300  to  1/360  of  their 
span,  giving  them  ap])roximately  2  in.  of  a  crown. 

Trussed  Wall  at  East  End 

.\  working  drawing  showing  the  steel  reinforcing 
to  the  trussed  wall  at  the  east  end,  sui)i)orting  the  roof, 
is  rei)roduced.  The  object  of  this  particular  construction 
was  to  dispense  with  two  heavy  beams,  one  to  the 
fourth  floor  and  one  to  carry  the  roof  load,  which 
would  require  considerably  more  concrete  and  steel 
than  the  trussed  construction  shown.  In  the  event  of 
future  additions  the  end  wall  can  be  taken  down  and 
the  crane  rail  extended  without  interfering  with  the 
present  structure.  The  only  other  examples  of  this 
type  of  truss  construction  in  Toronto  are  in  the  Trust 
and  Guarantee  Building,  recently  described  in  the  Con- 
tract Record,  and  in  the  new  Masonic  Temple.  Upper 
"S'onge  Street. 

riie  exterior  brick  work  facing  Duncan  Street  i'- 
laid  in  Flemish  bond,  alternate  stretcher  and  header, 
the  stretchers  being  red-faced  brick,  the  headers  black. 
This,  with  the  blocked-out  corners  and  the  blue  Ohio 
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Stone  trim,  skives  a  very  sturdy  and  massive  appear- 
;  ance  to  the  building-.    The  remaining-  brick  work  is  kvid 
in  old  English  bond,  three  courses  of  stretchers  and 
one  course  of  headers.     The  interior  -walls  throughout 
are  lined  with  buff  pressed  brick,  with  a  wainscotting 
;of   white   glazed   brick,   4   ft.    high,   capped   with   two 
Fcourses  of  brown  glazed  brick.    The  reveals  and  .soffits 
'of  the  windows  and  other  openings  are  built  of  bull- 
['jiose  brick,  the  sills  in  some  cases  being  of  cement  of 
'the  same  profile.     The  interior  walls  around  the  .stair 
:  wells  are  built  of  terra  cotta,  and  will  receive  a  cement 
(Stucco  treatment  to  match  the  brick  walls,  the  wain.s- 
icotting  effect  being  carried  out  with  glazed  tile.     The 
stairs  are  of  concrete,  and  will  have  metal  treads  and 
■ornamental  iron  handrails.     The  .soffits  and  ramp  sec- 
tions  will   be   furred   and   lathed   with   high-rib   l)efore 


receiving-  cement  plaster.  The  floors  throughout  the 
ground  lioor  and  corridors  will  be  of  9  in.  x  6  in.  red 
Cornish  floor  tile,  laid  in  cement  mortar.  Metal  sash, 
with  transparent  wire  glass  and  Kalamanied  iron 
doors,  are  used  on  the  respective  openings.  The  roof 
covering  will  be  a  three-ply,  built-up  asbestos  roof, 
which  will  be  rolled  into  a  hot  asphaltic  mixture,  after 
the  cement  surface  has  received  a  penetrating  coat  of 
asjjhalt  cement. 

Personnel 
Messrs.  J.  H.  Wickett,  Ltd.,  are  the  general  con- 
tractors, carrying  out  this  work  under  the  Toronto 
liydro-Electric  Commission'.s  supervision.  Mr.  F.  G. 
Engholme,  Excelsior  Life  Fiuilding,  the  Toronto  repre- 
sentative of  h.  J.Mouchel  &  Partners,  is  the  reinforced 
concrete  engineer. 


Tower  Design  for  Transmission  Lines 

Study  of  Typical  Structure  and  Stress  Diagrams — 
Descriptive    Information    of   a   Variety    of  Designs 


By  Lieut.  E.  T.  Driver  and  E.  V.  Pannell,  Assoc.  Mem's.  I.  E.  E.- 


I 


IN  the  following  article  it  is  proposed  to  take  u;)  the 
question  of  the  various  types    of    line    supports. 
First  and  foremost  among  these  is  the  wood  pole. 
It   has  been   pointed   out   by   Mr.   R.   D.   Coombs 
("Pole  and  Tower  Lines,"  McGraw,  New  York)   that 
he  wood  pole  is  very  nearly  ideal  as  a  line  support  be- 
cause the  stresses  it  has  to  carry  are  almost  identical 
ith  those  which  Nature  designecl  the  tree  to  withstand. 
'he  difference  is,  however,  that  the  tree  is  permeated 
ith  living  sap,  whereas  the  pole  is  not,  hence  the  elas- 
icity  of  the  latter  will  probably  be  lower,  and  unless  its 
cells  are  impregnated  it  will  be  subject  to  decay.    Since 
the  iJrimitive  days  of  power  transmission,  when  poles 
were  felled  and  trimmed  right  along  the  site  of  the  line, 
[the  selection  of  poles  has  been  more  carefully  studied, 
with  the  result  that  certain  materials,  e.g.,  white  cedar, 
ed  cedar,  and  chestnut,  have  been  found    from    their 
atural  impregnation,  to  be  most  resistant  to  decay, 
and   have   practically   become    standardized   wherever 
they  arc  readily  obtainable.     In  view  of  the  extended 
use  of  wood  ])oles  in  Europe  for  telegraph  and  power 
lines,  the  j^ractice  of  impregnating  the  whole  pole  as 
bllowed  in  the  old  world  is  of  interest.    The  specifica- 
ion  of  the  British  Board  of  Trade  states:  "Poles  shall 
e  sound  winter-felled  red  fir,  free  from  long  knots  or 
ther  defects,  and  with  the  natural  butt,  and  shall  be 
jwell  injected  with  creosote."    The  standard  quality  of 
reosote  or  wood  tar  injected  amounts  to  10  pounds  per 
ubic  foot  of  pole.     In  addition,  the  butt  and  gains  are 
frequently  ])ainted  with  a  coating  of  hot  Stockholm  tar. 
Poles  treated  in  this  manner  have  been  found  to  yield 
life  of  thirty  years  or  more. 

In  America.it  is  now  universal  practice  to  treat  the 

utts  and  crossarm  gains   with  carbolineum ;  and,  in 

iew  of  the  increased  demand  for  reliability  and  the 

rowing  cost  of  renewals,  it  is  probable  that  all  poles 

ill,  sooner  or  later,  be  completely  imjjregnated  in  a 

ank,  as  is  done  in  England.     Not  the  least  advantage 

of  a  thorough  treating  process  is  that  it  places  a  cheap 

pole  lumber,  such  as  pine  or  Douglas  fir,  almost  on  a 

par  with  cedar,  in  respect  of  durability. 

Wood  i)oles  offer  much  less  diversity  than  spe- 
cially-designed steel  transmission  structures,  as  they 
are    purchased   in   a   limited    number    of ,  stock   sizes. 


against  specifications  covering  size,  straightness,  and 
general  freedom  from  defects.  Most  of  the  cedar  poles 
in  use  for  modern  transmission  lines  fall  within  the 
classification  A  of  the  National  Electric  Light  Associa- 
tion (see  Fig.  1).  Such  jjoles  as  are  covered  by  this 
specification  will  readily  sustain  the  stresses  arising 
from  a  three-i)hase  circuit  of  No.  4/0  cop])er  on  s])ans 
of  200  feet.  Heavier  conductors  will  be  taken  care  of 
by  the  use  of  the  same  pole  on  a  shorter  si:)an  length. 
With  the  high  transmission  pressures  now  in  use  a 
double  circuit  cannot  be  satisfactorily  mounted  on  a 
single  pole;  even  with  a  single  circuit  the  limit  of  a 
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Fig.  1.— Proportions  of  cedar  poles  (class  A,  N.E.L.  A.  specification) 

pole  is  reached  at  around  .=i0.000  volts,  beyond  which 
the  crossarms  become  too  long.  This  problem  is  met 
by  bracing  two  po'es  together  in  the  form  of  an  II,  with 
one  horizontal  crossarm  across  the  top.  This  type  of 
construction  is  being  used  by  the  Appalachian  Power 
Company  (80,000  volts).  Central  Colorado  Power  Com- 
pany (100,000  volts),  and  the  Montana  Power  Com- 
pany (100,000  volts).  This  construction  provides  a  re- 
serve of  stability  so  that  the  span  length  can  be  reason- 
ably increased.  For  corner  and  dead-end  .stresses  the 
constru'-tion   is  still   further  modified  by  the  use  of  a 
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four-pole  structure    mounted  on   a  square    base    and 
guyed. 

However,  notwithstanding  the  simplicity  and  econ- 
omy of  wood  pole  lines,  steel  towers  are  now  standard 
^practice  for  modern  high-tension  lines.    A  span  of  800 
ffeet  can  easily  be  handled  by  one  steel  tower  carrying 
f^two  circuits,  whereas  H  poles  mounted  every  200  feet 
would  be  necessary  to  carry  one  of  these  circuits  only. 
The   total    number   of   poles    replaced   by    one    tower 
would,  therefore,  be  16.    Further,  the  tower  line  would 
require  six  insulators  per  800  feet,  whilst  the  ])ole  line 
would  necessitate  24.     The  difficulty  of  obtaining  rea- 
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well  constructed  line,  but  it  is  necessary  to  allow  for 
abnormal  conditions.  Along  the  line  normally  the  pull 
on  the  tower  from  one  side  is  exactly  balanced  by  an 
identical  pull  on  the  other  side.  Should  two  cables 
swing  together  and  burn  off  there  will  be  an  unbal- 
anced pull  on  the  tower  crossarm  amounting  to  the  ten- 
sion in  these  two  conductors  just  before  parting.  How- 
ever, several  features  come  in  to  reduce  this  unbalanced 
pull,  and  it  will  be  found  that  it  can  never  be  quite  as 
great  as  calculated  on  the  above  basis,  and  in  most  in- 
stances is  probably  very  much  less.  As  each  wire 
breaks  the  suspension  insulator  swings  up  into  line 
with  the  next  span.  This  very  short  additional  length 
considerably  relieves  the  stress.  Even  in  the  case  of 
pin  type  insulators,  where  there  is  no  such  flexible  ele- 
ment, it  will  be  found  that  the  cable  slips  through  the 
tie  wire  before  the  tower  can  yield.  Furthermore,  from 
the  properties  of  a  suspended  wire  it  is  obvious  that 
every  fraction  of  an  inch  which  is  added  to  the  length 
of  the  catenary  will  cause  a  considerable  reduction  in 
the  tension.  Now  every  transmission  tower  will  yield 
a  few  inches  without  failing,  and  so  automatically  re- 
lieve the  horizontal  load. 

However,  it  is  considered  good  practice  to  assume 
working  conditions  a  little  more  severe  than  they  actu- 
ally are,  and  the  average  test  requires  of  a  suspension 
tower  that  it  shall  not  fail  until  a  pull  amounting  to  the 
tension  in  half  of  the  conductors  on  one  side  is  applied. 
Kxcept  in  the  case  of  very  small  conductors,  this  stress 
is  considerably  greater  than  the  transverse  wind  load, 
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Fig.  3 — Structure  and  stress  diagrams  for  three  elementary  types  of  trans- 
mission line  towers  under  concentrated  test  load  of  15,000  pounds  hori- 
zontal. The  dotted  ties  carry  no  stress  with  the  load  on  the  side  as 
shown.     No  allowance  for  weight. 
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sonably  good  deliveries  on  steel  shapes  has  recently 
been  the  reason  for  the  installation  of  several  import- 
ant transmission  lines  with  wood  poles,  but  this  condi- 
tion is  only  a  temporary  one. 

The  first  steel  tower  line  to  be  erected  for  power 
transmission  was  that  of  the  Guanajuato  Power  Com- 
pany, in  Mexico,  in  1903,  and  the  number  of  towers 
erected  in  the  succeeding  fifteen  years  is  estimated  at 
half  a  million.  During  this  period  the  design  of  the 
transmission  structure  has  been  carefully  studied,  until 
its  stresses  and  their  distribution  are  fairly  well  under- 
stood. The  principal  loads  sustained  by  any  transmis- 
sion line  support  are  of  two  kinds — (a)  transverse,  and 
(b)  longitudinal.  The  first  is  the  total  horizontal  load 
due  to  the  summated  wind  pressure  on  all  the  ice-cov- 
ered wires  of  a  span  plus  the  wind  pressure  on  the 
structure  itself.  As  already  shown,  the  wind  load  on 
the  wires  is  commonly  accepted  at  eight  pounds  per 
square  foot  of  the  projected  area,  this  including  a  cor- 
rection factor  for  cylindrical  surfaces  of  60  per  cent. 
On  the  tower  members  themselves,  the  surface  being 
flat,  the  wind  pressure  will  be  8/.6=13  pounds  per 
square  foot,  and  will  be  figured  upon  twice  the  area  of 
one  side.  Except  in  the  case  of  a  dead  end  or  corner 
tower,  the  longitudinal  load  (b)  is  very  small,  with  a 
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Fig-  4 — Structure  and  stress  diagrams  for  three  elementary  types  of  trans- 
mission line  tower  under  a  distributed  (wind)  and  concentrated  (cable) 
load.  Type  I.  requires  the  strut  LE  to  carry  the  horizontal  load,  but 
this  member  becomes  less  necessary  and  is  seldom  used  with  sloping  legs. 
The  tension  members,  shown  dotted,  of  course  come  into  action  when 
the  load  is  on  the  other  side. 

and  forms  the  basis  of  the  design  for  the  towers.  It  is 
obviously  unsatisfactory  to  design  a  tower  with  light 
bracing  in  one  direction  and  heavier  members  on  the 
other  sides,  just  because  one  set  of  loads  is  less  than 
the  other;  the  whole  structure  is  figured  on  the  basis  of 
the  greater  load.  Consider  a  double  circuit  line  of  No. 
4/0  copper  with  two  3/8  in.  ground  wires  of  galvanized 
steel  strung  upon  a  span  of  600  feet.     The  lateral  wind 
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l)ressiire  per  foot  on  this  size  of  wire  with  J^  in.  ice  will 
i)c  1.01  ])ounds,  and  the  total  span  will  amonnt  to: 

6  X  1.01  X  600  =     3,640  pounds. 

The-  load  per  foot  on  the  3/8  in.  ground  wire  is  .91 
pounds,  and  the  total : 

2x    .91x600     •       =     1,090  pounds. 

Total  load  (a)  =     4,370  pounds. 

Now,  consider  the  i)ull  j^enerated  by  the  failure  of 
three  cables  at  the  maximum  stress.  This  stress 
amounts  to  30,000  ])ounds  ])er  square  inch  with  coi)per, 
and  as  a  No.  4/0  cable  has  an  area  of  .166  square  inches, 
the  tension  amounts  to  5,000  pounds  per  cable.  When 
three  cables  fail,  the  total  load  is : 

(b)  =  15,000  pounds, 
or  three  times  the  maximum  transverse  load. 

It  is  common  jiractice  to  specify  a  test  load  applied 
diagonally  being  the  resultant  of  loads  (a)  and  (b). 
However,  load  (b)  if  figured  upon  three  conductors 
failing  would  seem  to  provide  ample  margin  of  safety. 

These  foregoing  observations  apply  to  susj)ension 
towers.  Where  a  corner  has  to  be  turned  in  the  line 
or  the  cables  have  to  be  dead-ended,  the  structure  must 
have  considerably  more  stability,  and  it  is  usual  t(5  test 
such  a  tower  with  a  horizontal  load  equal  to  the  failure 
of  all  the  cables  on  one  side,  or.  in  other  words,  with 
double  the  load  of  a  standard  structure.  Such  towers 
will  be  spaced  from  one  every  tenth  to  every  six^^h 
s[)an,  and  still  more  frequently  in  uncertain  ground,  or 
where  the  alignment  changes.  From  70  to  90  per  cent.' 
of  the  line  towers  will,  however,  be  of  the  standard 
type.  The  function  of  the  tower  is  to  transmit  the 
horizontal  load  (which  usually  is  assumed  to  centre  on 
the  middle  crossarm)  down  to  the  footings.  Fig.  3 
shows  diagrammatically  how  a  single  concentrated 
load  (such  as  a  test  loading)  is  distributed  in  the  fun- 
damental ty]>es  of  tower.  The  designs  have  been  sim- 
plified as  fai  as  ])ossible  in  order  that  the  ])rinciples 
may  be  made  plain.  Most  actual  towers  are  a  com- 
bination of  two  of  the.-e  types,  being  generally  similar 
to  1.  or  II.  across  the  line  and  to  II.  or  III.  in  the  lin? 
direction.  Since,  as  already  seen,  the  stresses  in  ihis 
latter  direction  form  the  basis  of  the  design,  types  U. 
and  III.  will  naturally  be  of  the  most  interest.  How- 
ever, the  main  point  to  observe  in  reference  to  Fig.  3 
is  the  manner  in  which  the  stresses  are  accumulated 
upon  the  lower  section  of  the  tower  legs.  Fig.  4 
brings  the  matter  a  stage  nearer  to  actual  operating 
conditions,  as,  instead  of  one  horizontal  test  load  near 
the  apex  of  the  tower,  a  slightly  smaller  load  is  applied 
at  the  same  place,  together  with  a  distributed  load,  due 
to  wind  on  the  structure.  This  leads  to  a  different  dis- 
tribution of  stresses  in  the  bracing,  but  the  main  com- 
|)ression  load  is  carried  bv  the  lower  ])art  of  the  corner 
members  as  before.  The  bottom  horizontal  member 
KL  in  type  I.  is  dispensed  with  as  being  less  necessarj- 
in  the  other  designs  where  the  sides  are  battered. 
However,  the  lowest  diagonal  has  to  carry  the  same 
horizontal  stress  in  any  case,  and  a  danger  exists  of 
making  the  bottom  panel  between  ground  and  the  low- 
est strut  too  long  for  safety.  Ten  miles  of  an  import- 
ant transmission  line  was  wrecked  in  one  night  owing 
to  too  long  an  unsupported  panel  causing  the  tower 
legs  to  s+iut  up  like  a  jjair  of  scissors.  It  is  best  for  the 
joint  between  the  bottom  diagonal  and  the  tower  leg 
to  be  made  about  a  foot  below  the  ground  surface. 
This  enables  the  horizontal  component  of  the  load  to 
be  transmitted  to  the  tower  leg  without  any  appreci- 
able shear,  and  the  practice  has  been  adopted  by  the 


.Alabama    I'ower   Com])any   on    their   recently   erected 
lines. 

.\l)art  from  this  .somewhat  troublesome  horizontal 
load,  the  jirincipal  stress  in  the  structure  is  the  com- 
pression in  the  legs,  and  where  other  things  are  equal 
and  the  footings  are  good,  the  tower  will  not  fail  until 
the  main  compression  angle  buckles.  To  ensure  the 
maximum  strength  against  buckling,  the  legs  are  fre- 
(luently  cross-braced  to  reduce  to  a  minimum  the  un- 
supported length,  and  the  ratio  of  this  length  to  the 
minimum  radius  of  gyration  of  the  section  is  kept  at 
the  lowest  ])racticable  proportion.  A  ratio  of  100  repre- 
sents good  design,  and  120  is  the  maximum  desirable. 
Since  r  for  an  equal-sided  angle  is  api)roximately  b/5 
(where  b  i«  the  breadth  of  the  angle),  then  to  secure  a 
maximum  1/r  ratio  of  100  the  unsu])ported  length  must 
not  exceed  twenty  times  the  width  of  the  angle.  A 
common  size  of  corner  angle  for  a  heavy  tower  is  4  in. 
X  j4  in.,  ill  vvhich  case  it  will  be  .seen  that  the  maximum 
length  between  cross  .struts  should  not  exceed  80  ins. 

Several  formulas  exist  for  calculating  the  buckling 
stress  on  a  strut  and  four  of  those  in  use  for  tower 
work  are  given  below.  These  are  supposed  to  give  the 
safe  load  based  on  a  safety  factor  between  two  and 
three:  • 

.National   Elec.   Light  .Assn i)=;24.()00 — 60Xl/r=18,000  lb. 

Kankine p=21,50()/  (l-)-I-/:{f>,000r-)=l(;,S00  lb. 

Alabama  Power  Co i)=^5.000/(l-f-IVl8,00()r=):=l 6.100  lb. 

European  (Tetniajer)   p=22.000 — 81  l/r=;l.').;>00  lb. 

The  last  column  gives  the  actual  stresses  obtained 
by  using  the  formula  for  a  ratio  1/r  of  100,  and  it  will! 
be  seen  that  there  is  quite  a  disparity,  which  is  a  good 
reason  for  adopting  a  liberal  factor  of  safety  in  ligur- 
ing  this  stress. 

Some  idea  of  the  diversity  of  tower  designs  is  af- 
forded by  Fig.  2.  However,  it  will  be  found  on  analy- 
sis that  their  design  is  in  every  case  based  upon  the 
principles  outlined  above.  The  figure  for  horizontal 
load  given  in  this  diagram  refers  to  the  tension  in  three 
conductors  for  a  double  circuit  tower,  and  in  two  con- 
ductors for  a  one-circuit  structure,  except  where  it  is 
defined  as  the  actual  test  load. 

Flexible  towers,  or  A  frames,  have  not  been  treated 
in  this  article.  Their  design  is  based  on  the  distribu- 
tion of  transverse  loads  onl\-  except  for  the  anchor 
towers,  which  are  figured  like  any  other  four-leg  struc- 
ture. The  A  frame  is  based  upon  the  presumptions 
already  mentioned,  that  in  the  case  of  two  or  more 
cables  failing  the  load  on  the  sup|)ort  is  less  than  that 
calculated,  because  (a)  the  insulators  and  tie  wires  will 
yield,  and  (b)  the  tower  will  yield  sufficiently  to  equal- 
ize the  stress,  and  (c)  the  remaining  conductors  and 
the  trround  wires  will  aff'ord  stability. 


.As  com|)arcd  with  jiercolating  filters  treating  at  a 
maximum  rate  of  3,000.000  gallons  per  acre  and  under 
favorable  climatic  conditions,  the  activated  sludge  pro-  r\ 
cess  of  sewage  disposal  can  treat  10,000.000  gallons  per  -I 
acre  under  the  most  unfavorable  climatic  conditions, 
according  to  the  experience  gained  from  an  activated 
sewage  plant  at  Milwaukee. 


The  first  reinforced  concrete  ocean-going  vessel 
built  in  the  United  States  has  recently  been  launched. 
It  is  320  ft.  long.  44.6  ft.  wide,  and  30  ft.  deep,  and  will 
carry  5,000  tons  of  cargo. 
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Effect  of  Alkali  Soils  on   Concrete 

Discussion  of  Conditions  in  Western   Canada — Chemical   Reactions 
Described — Selection  of  Aggregate  and  Ratio  of  Mixture  Important 

By  J.  F.  Greene* 


WHILE  a  complete  treatment  of  the  durability 
of  concrete  would  embrace  within  its  scope 
all  of  the  agencies  and  conditions  which  add 
to  or  take  away  from  the  permanence  of  con- 
crete, we  will  confine  ourselves  to  one  aspect  of  the 
subject,  the  deterioration  of  concrete  under  the  action 
of  alkali  waters.  Although  we  have  limited  the  loca- 
tion to  Western  Canada,  we  consider  that  it  lies  within 
the  province  of  this  paper  in  its  preliminary  capacity 
to  travel  far  afield,  to  ascertain  what  has  been  done  by 
those  who  have  been  confronted  with  the  same  i^ro- 
blem,  and  to  profit  by  their  investigations. 

The  subject  is  not  new;  we  find  mention  of  a  paper 
upon  the  action  of  alkali  on  cement  written  in  1891. 
In  1910  instances  of  serious  deterioration  of  concrete 
in  the  sewers  at  Great  Falls,  Montana,  came  to  light. 
The  Montana  Agricultural  College  made  a  series  of  ex- 


Investigation  in  Alberta 

In  Alberta  the  evil  has  assumed  proportions  of  suf- 
ficient magnitude  to  have  warranted  the  appropriation 
of  $4,000  to  begin  an  investigation  to  ascertain  the 
most  efficacious  method  of  combatting  the  evil.  In 
many  jjarts  of  the  irrigation  belt  the  concrete  in  wing 
walls  and  foundations  which  has  been  in  place  but  a 
few  years  has  completely  disintegrated.  From  Calgary 
we  have  reports  of  deterioration  of  sewers,  with  evi- 
dences of  alkali  as  a  contributory  cause.  Here,  again, 
-  /e  must  offer  the  facts  of  the  failure  with  no  evidence 
of  the  primary  cause.  I  might  note  in  passing  that 
engineers  in  Alberta  who  strive  to  obtain  a  well-pre- 
jjared  concrete  labor  under  the  great  disadvantage  of 
being  unable  to  obtain  a  well-graded,  clean  sand.  The 
difi^erent  kinds  of  sand  available,  whether  bank-run  or 
screened,  will  run  uniformly  fine,  with  a  high  percent- 


periments  to  determine  the  results  of  the  action  of  age  of  silt."  How  serious  is  this  handicap  may  be. in 
alkali  salts  upon  cement,  and  the  United  States  Bureau 
of  Standards  at  the  same  time  began  an  investigation 
of  the  action  of  salt  in  alkali  waters  on  cements.  That 
the  phenomenon  of  the  deterioration  of  concrete  in 
Western  Canada  is  wides])read  and  of  sufficient  mag- 
nitude to  warrant  the  expense  of  a  thorough  investiga- 
tion is  evident  from  the  following  brief  review  of  fail- 
ures reported  up  to  date. 

Serious  Failures  in  Manitoba 
In  the  Province  of  Manitoba  in  and  around  Winni- 
peg there  are  serious  failures  to  report.  In  the  foun- 
dations of  the  Grain  I'lxchange  the  deterioration  had 
gone  so  far  as  to  have  involved  the  replacing  of  all  of 
the  concrete  footings  at  no  inconsideral)le  expense.  In 
the  foundations  of  the  Union  Hank,  where  alkali 
ground  water  was  present,  there    was    deterioration,     salts  of  alkali  water  upon  concrete  are  the  withdrawal 


ferred  from  the  fact  that  the  aggregate  for  concrete 
used  in  the  eastern  edge  of  the  irrigation  belt  was 
hauled  eighty  miles  from  a  pit  near  Calgary.  Be- 
cause a  large  part  of  the  concrete  which  has  been 
placed  in  All)erta  without  engineering  supervision  has 
l)een  made  from  a  bank-run  aggregate,  poorly  graded 
and  not  washed,  we  may  anticipate  deterioration 
where  this  concrete  shall  chance  to  come  within  the 
sjiherc  of  activity  of  alkali  salts. 

Summing  up  the  above,  we  find  conclusive  evidence 
of  deterioration  of  concrete  in  the  presence  of  alkali 
salts  in  Manitoba  and  Alberta,  and  an  outline  of  a  case 
in  Saskatchewan. 

The  Chemical  Action 
The   phenomena   accompanying  the   action   of   the 


Further  evidence  of  serious  deterioration  has  been 
found  in  the  sewers  of  Winnipeg  and  St.  Boniface. 
While  we  have  referred  to  these  cases  as  alkali  failures, 
we  are  not  prepared  to  offer  them  in  evidence  as  ex- 
amples of  the  action  of  alkali  salts  upon  well-made  con- 
crete. While  on  the  Grain  Exchange  there  was  con- 
clusive evidence  of  lack  of  care  in  the  grading  and 
handling  of  the  materials,  in  the  cases  of  the  sewers  re- 
ferred to  we  are  not  justified  in  offering  an  opinion 
from  the  evidence  at  hand. 

Although  we  have  received  reports  of  but  two  fail- 
ures in  Saskatchewan,  we  feel  that  a  further  investiga- 
tion may  bring  to  light  more  evidence  regarding  this 
evil.  Ordinarily  the  deterioration  is  found  at  or  below 
the  ground  line,  in  the  rear  of  retaining  walls  or  base- 
ment walls,  or  in  sewers.  In  all  cases  it  is  not  appar- 
ent to  the  casual  observer,  and  it  requires  either  an 
actual  failure  or  a  careful  investigation  to  disclose  the 
evil. 

In  Regina  an  instance  of  deterioration  at  the 
haunch  of  a  concrete  arch  bridge  has  been  reported.  In 
Saskatoon  a  basement  wall  was  uncovered,  bringing  to 
light  serious  disintegration.  While  the  ultimate  cause 
of  failure  was  the  action  of  the  alkali  salts,  we  have  no 
evidence  to  oft'er  regarding  the  ])rimary  cause. 

^Constraotion  Engineer.   Carter-Halls-Aldinger  Co.,  before  C.  S.  C.  E. 

Winnipeg. 


of  the  lime  content  from  the  cement  with  a  complete 
loss  of  the  binding  power  which  the  cement  had  ])os- 
sessed.  The  lime  combines  with  the  SOi  content  of 
the  alkali  salt  to  form  a  new  substance,  which,  instead 
of  binding  the  aggregate  together,  requires  more  si)ace 
than  the  lime  in  its  original  form,  thereby  tending  to 
force  the  aggregate  apart.  In  the  case  of  the  deteriora- 
tion on  the  Grain  Exchange  all  adhesion  had  been  lost, 
and  one  might  easily  have  removed  the  stones  of  the 
aggregate  by  hand. 

Disease  Must  Be  Cured 

Because  of  the  fact  that  concrete  is  a  building  ma- 
terial upon  which  the  engineers  of  this  region  have 
placed  the  stamp  of  approval,  and  because  a  disease  of 
concrete  of  serious  proportions  has  developed,  it  is 
incumbent  upon  the  engineering  fraternity  to  know  the 
characteristics  peculiar  to  this  disease  and  the  condi- 
tions under  which  it  flourishes ;  to  ascertain  what 
means  may  be  employed  to  prevent  the  disease,  and 
not  only  to  make  use  of  these  means,  but  to  spread  the 
knowledge  acquired  throughout  the  entire  field  of  con- 
,crete  activity. 

While  entering  upon  this  investigation  with  open 
minds,  we  are  aware  of  a  widespread  conviction  among 
engineers  that  a  well-proportioned,  properly-placed 
concrete   will   resist   the  action   of  the   salts  of  alkali 
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water,  and  that,  acting  under  this  conviction,  engineers 
have  designed  and  installed  concrete  structures  involv- 
ing large  expenditures  of  money,  having  created  in  the 
minds  of  their  employees  the  presumption  that  con- 
crete was  a  .permanent  building  material.  It  is  then 
the  object  of  this  investigation  to  determine  whether 
it  is  possible  and  economical  with  the  materials  at  our 
disposal,  and  with  the  exercise  of  due  care  in  the  hand- 
ling of  these  materials,  to  produce  a  concrete  which 
will  resist  the  action  of  the  alkali  waters,  or  whether  it 
is  either  necessary  or  even  conservative  in  the  light  of 
present  knowledge  to  recommend  the  use  of  a  water- 
proofing coat  for  concrete  in  places  where  alkaline 
salts  are  present. 

The  Most  Active  Agents 

Alkali  is  a  term  used  to  designate  the  soluble  salts 
that  accumulate  in  regions  of  little  rainfall.  They  are 
formed  by  the  disintegration  of  rocks,  and  are  found  in 
the  soils  as  well  as  in  the  drainage  water  which  reaches 
them  from  the  soils.  The  sulphates  of  magnesium, 
sodium,  and  calcium  are  the  best  known  of  these, 
which,  together  with  the  chlorides,  are  the  most  active 
agents  for  the  disintegration  of  concrete. 

Investigations  have  been  confined  for  the  most  part 
to  the  action  of  either  individual  salts  or  several  of  the 
salts  combined  in  solution  upon  cement  or  upon  cement 
mortar.  Having-  determined  that  the  disintegration  of 
the  concrete  under  the  action  of  alkali  waters  was  due 
to  the  action  of  the  salts  upon  the  cement  content  of 
the  concrete,  investigators  have  observed  the  action  of 
concentrated  solutions  of  alkali  waters  upon  cement 
and  cement  mortars,  with  a  view  to  concluding  from 
the  results  of  the  tests  the  probable  action  of  the  alkali 
upon  porous  concrete.  Series  of  tests  based  upon  this 
assumption  have  been  conducted  at  the  University  of 
Montana,  the  University  of  Wyoming,  and  the  Uni- 
versity of  Colorado.  A  most  comprehensive  series  of 
tests  was  made  by  the  United  States  Bureau  of  Stan- 
dards, the  results  of  which  are  embodied  in  a  complete 
report  issued  in  1912.  We  are  not  concerned  at  this 
time  with  the  details  of  these  reports,  only  in  so  far  as 
we  may  conclude  that  they  have  established  certain  de- 
finite hypotheses  which  need  no  further  proof,  and 
from  which  we  may  proceed  as  a  starting  point  for 
future  investigation. 

Porous  Concrete  Readily  Deteriorates 

We  have  concluded  after  a  careful  perusal  of  the 
information  offered  in  the  various  reports  of  the  tests 
showing  the  action  of  alkali  water  upon  cements  that 
we  are  in  agreement  with  the  authors  of  all  of  the  re- 
ports in  the  conviction  that  alkali  waters,  if  allowed  to 
permeate  through  masses  of  concrete,  will  cause  ulti- 
mately complete  deterioration  of  the  concrete.  The 
instances  of  failure  already  adduced  in  the  different 
provinces  of  Western  Canada  offer  further  convincing 
evidence  in  support  of  this  conclusion. 

We  may,  then,  logically  confine  our  activities  to  an 
investigation  of  the  action  of  alkali  waters  upon  a  well- 
made  and  well-proportioned  concrete,  with  a  dense, 
non-porous  surface. 

The  only  experimental  evidence  which  we  have  ob- 
tained from  this  aspect  of  the  subject  was  found  in  a 
report  of  the  United  States  Bureau  of  Standards,  dated 
November,  1917. 

A  series  of  concrete  blocks  of  a  selected  aggregate 
in  the  proportions  of  1:1J4:3  and  1 :2j4  :5  were  made 
at  a  central  laboratory,  and,  after  curing,  were  placed 
on  eight  different  projects  in  the  alkali  region  of  the 
United  States,  extending  from  the  northern  boundary 


to  the  Rio  Grande.  These  blocks  were  placed  in  the 
soil  at  locations  where  the  ground  waters  were  known 
to  contain  alkali  salts,  and  where  the  concrete  would 
be  freely  exposed  to  the  action  of  the  alkali  waters. 
Other  concrete  blocks  of  the  same  proportions — 
1:1^:3  and  1:2^:5 — were  made  from  the  aggregates 
obtainable  at  the  various  projects,  and  in  common  use 
in  the  various  localities  as  ingredients  for  concrete. 
While  these  blocks  were  carefully  moulded,  no  me- 
chanical grading  for  maximum  density  was  attempted. 
These  blocks  were  exposed  at  the  same  locations  with 
those  contaniing  the  selected  aggregate. 

In  this  way  an  opportunity  was  afforded  not  only 
of  comparing  the  action  of  the  salts  upon  well-propor- 
tioned and  well-made  concretes,  with  varying  mortar 
contents — i.e.,  lilyi'-S  against  1 :2j/2  :5 — but  also  of 
comparing  the  scientifically-prepared  concrete  with 
that  brand  which  would  be  held  in  each  locality,  in  the 
common  acceptation  of  the  term,  as  "good  concrete." 

The  report  contains  observations  made  after  one- 
year's  exposure. 

Well-Made  Concrete,  Rich  in  Cement,  Not  Affected 

There  has  been  no  evidence  of  disintegration  in 
those  blocks  made  from  the  selected  aggregate  in  the 
proportion  ol  1:11^2:3.  Of  the  blocks  made  from  the 
selected  aggregate  in  the  proportion  of  1 :2>^  :5,  four 
out  of  a  total  of  thirty  blocks  have  shown  indications 
of  disintegration. 

While  the  comparison  based  upon  the  above  evi- 
dence is  in  favor  of  the  1  :li<2 :3  as  against  the  1  ■.2y2  :5, 
we  do  not  feel  that  the  evidence  is  complete  enough  to 
warrant  us  in  drawing  a  conclusion. 

Reverting  now  to  the  blocks  made  from  the  local 
aggregates— on  two  of  the  projects— all  of  the  blocks 
of  both  proportions  have  shown  indications  of  alkali 
deterioration.  Of  the  blocks  prepared  in  the  propor- 
tion of  \:lyi:3,  ten  out  of  thirty-two  blocks — about 
one-third  of  the  total  number — have  given  evidence  of 
deterioration,  while  eighteen  out  of  thirty-two  of  the 
1 :23/2  :5  blocks — almost  two-thirds  of  the  total  num- 
ber— have  shown  signs  of  failure. 

From  these  tests  we  may  reasonably  conclude  that 
it  is  conservative  to  assume  that  concrete  made  from 
local  aggregates  without  mechanical  grading  may  be 
porous  and  liable  to  disintegration  in  the  presence  of 
alkali  waters.  While  not  warranted  in  drawing  a  con- 
clusion regarding  the  comparative  resistance  to  deter- 
ioration offered  by  concretes  with  varying  propor- 
tions of  mortar,  we  feel  justified  in  calling  attention  to 
the  preponderance  of  evidence  in  favor  of  the  concrete 
with  the  higher  cement  content. 

From  the  evidence  presented  in  this  report  we  can 
offer  no  conclusion  regarding  the  ultimate  effect  of  the 
action  of  the  salts  on  the  concrete  made  from  the 
selected  aggregate,  because  the  time  allowed  for  pos- 
sible deterioration  covered  a  period  of  only  one  year. 
We  have  no  further  experimental  evidence  to  report 
upon  this  phase  of  the  subject. 

Indirect  Evidence 

In  the  absence  of  direct  and  definite  evidence  upon 
the  subject,  it  may  be  profitable  to  consider  indirect 
evidence,  which,  thought  not  of  itself  able  to  produce 
conviction,  yet  may  be  of  sufficient  value  to  confirm  a 
conclusion  already  suggested. 

Under  this  category  there  may  be  adduced  an  argu- 
ment drawn  from  the  fact  that  there  has  been  an  opin- 
ion held  in  common  by  the  engineering  world,  that 
well-proportioned,  properly-made  concrete  will  resist 
the  action  of  alkali  waters.     Such  an  opinion  widely 
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held  throws  the  burden  of  proof  upon  an  objector,  and 
establishes  a  presumption  that  the  opinion  has  some 
basis  in  fact. 

In  support  of  this  presumption  we  may  offer  the 
following  contentions  :  The  fact  that,  although  in  alkali 
regions,  there  are  many  evidences  of  the  failure  of  con- 
crete, yet  there  are  many  concrete  structures  in  the 
same  regions  exposed  under  similar  conditions  which 
have  given   no   signs   of   deterioration. 

Further  confirmation  of  the  widely-held  opinion 
that  good  concrete  will  resist  the  action  of  alkali  waters 
has  been  based  upon  the  known  facts  regarding  the 
action  of  the  salts  of  sea  water  upon  concrete.  The 
active  salts  in  sea  water  are  the  same  as  those  in  alkali 
waters,  namely,  the  sulphates  and  chlorides  of  mag- 
nesium and  sodium.  While  innumerable  instances  of 
failures  of  concrete  in  sea  water  can  be  adduced,  there 
are  many  piers  and  walls  in  salt  water  which  have  been 
in  service  for  many  years,  and  -which  are  intact,  show- 
ing no  evidence  of  deterioration. 

Calcium  Carbonate  as  a  Protection 

The  scientific  basis  for  the  assumption  rests  upon 
the  contention  that  in  a  well-proportioned,  properly- 
made  concrete  the  calcium  content  of  the  cement  at  the 
surface  exposed  to  the  air  combines  with  the  CO^  of 
the  atmosphere  to  form  calcium  carbonate,  a  salt  which 
is  practically  insoluble  in  the  presence  of  alkali  salts. 
While  it  may  be  contended  that  calcium  carbonate  is 
soluble  in  sodium  chloride,  the  fact  remains  that  the 
carl)onate  surface  of  concrete  in  salt  water,  when  not 
removed  by  mechanical  abrasion,  will  withstand  the 
action  of  the  sodium  chloride  of  the  sea  water.  Ac- 
cording to  this  theory,  then,  a  dense,  non-porous  skin 
of  calcium  carbonate  is  formed  on  the  surface  of  good 
concrete ;  and  upon  the  integrity  of  this  surface  de- 
pends the  life  of  the  concrete. 

This  is  a  brief  statement  of  the  indirect  evidence 
bearing  upon  this  phase  of  the  subject.  Inasmuch  as 
the  direct  and  indirect  evidence  combined  lead  to  no 
definite  conclusions,  further  investigations  are  needed. 

Further  Investigations  Needed 

The  details  of  the  plan  to  be  adopted  in  an  investi- 
gation are  a  matter  for  individual  opinion,  and  I  will 
take  this  opportunity  of  outlining  a  modus  operandi. 
Locations  in  the  Western  provinces  in  which  it  is  evi- 
dent that  alkali  salts  are  present  in  the  ground  water 
should  be  designated.  At  these  locations  concrete 
blocks  should  be  placed  in  the  soil  exposed  to  the  ac- 
tion of  the  alkali  waters.  At  each  location  the  blocks 
should  be  of  three  kinds — first,  blocks  moulded  under 
the  supervision  of  an  engineer  in  the  proportion  of  one 
part  of  cement  to  five  or  six  parts  of  the  combined  ag- 
gregate obtainable  in  the  district,  the  parts  of  the  sand 
and  gravel  to  be  so  proportioned  as  to  give  a  concrete 
of  a  maximum  density  for  the  given  cement  content 
and  the  concrete  to  be  placed  with  as  small  an  amount 
of  mixing  water  as  will  allow  of  being  properly 
worked. 

A  second  set  of  blocks  should  be  made  by  a  local 
contractor  from  the  same  aggregate,  in  the  proportion 
of  1:2:4,  and  of  the  consistency  which  is  the  common 
practice  in  the  locality.  These  blocks  should  be  fair 
samples  of  the  concrete  used  in  that  district. 

A  third  set  of  blocks  of  a  leaner  mix  and  with  the 
various  blocks  protected  with  dififerent  waterproofing 
coats,  should  be  exposed  under  the  same  conditions. 
Observations  made  at  intervals  of  a  year  should  be  re- 
corded, passed  upon  by  a  committee,  and  published. 

The  objects  aimed  at  in  this  plan  are  to  ascertain 


first  whether  a  well-made  concrete,  proportioned  from 
local  aggregates  in  a  manner  which  is  commercially 
practicable  for  both  large  and  small  jobs,  will  resist  the 
action  of  the  alkali  ground  waters  which  are  present; 
and,  second,  whether  the  ordinary  commercial  concrete 
obtainable  without  engineering  supervision  will  with- 
stand alkali  salts. 

Should  these  experiments  show  that  one  or  both 
classes  of  concrete  will  deteriorate,  then  it  may  be 
necessary  to  recommend  the  use  of  a  waterproofing 
coating,  and  the  experiments  with  the  third  class  of 
blocks  will  offer  evidence  upon  which  to  base  recom- 
mendations as  to  the  kind  of  waterproofing  to  be  em- 
ployed. 

It  may  be  pertinent  at  this  time  to  revert  to  the  fact 
that,  while  the  information  from  an  investigation  may 
not  be  available  for  several  years,  we  are  confronted 
with  our  immediate  problem  of  the  position  which  en- 
gineers should  assume  in  the  light  of  our  present 
knowledge  or  lack  of  knowledge.  We  have  been  forced 
to  the  conclusion  that  a  porous  concrete  will  disinte- 
grate under  the  action  of  alkali  salts. 

General  Opinion  Concrete  Is  Fool-proof 

Yet  it, is  common  knowledge  that  a  large  proportion 
of  the  concrete  in  the  Western  provinces  has  been 
placed  either  with  inadequate  engineering  supervision 
or  with  no  supervision  at  all.  The  natural  results  of 
such  a  policy  have  been  the  widespread  opinion  held 
among  contractors,  foremen,  and  laborers  that  concrete 
is  a  fool-proof  material,  and  that  special  care  in  the 
making  of  the  concrete  is  not  necessary.  Reliable 
knowledge  of  the  effect  upon  the  density  and  compres- 
sive strength  of  concrete,  of  varying  the  proportions  of 
cement,  sand,  gravel,  the  amount  of  water,  the  method 
and  time  of  mixing,  and  the  method  of  placing,  is  rare 
among  foremen,  workmen,  and  even  among  subordin- 
ates employed  by  architects  and  engineers  to  supervise 
the  work. 

Under  these  conditions  it  is  reasonable  to  suppose 
that  mueh  of  the  concrete  placed  in  foundation  work 
has  been  of  a  porous  quality,  and  we  may  anticipate 
reports  of  failures  when  such  concrete  comes  within 
the  sphere  of  action  of  alkali  waters. 

Examine  Soil  and  Ground  Water 

The  conservative  position,  then,  for  the  engineer 
who  is  responsible  for  the  placing  of  concrete  in  foun- 
dation and  sub-soil  work  should  entail  the  examination 
of  the  soil  and  ground  water  for  alkali  salts,  careful 
supervision  of  the  proportionings  and  handling  of  the 
material  to  give  a  dense  concrete  with  a  non-porous 
surface,  and  an  adequate  provision  for  the  removal  or 
drainage  of  the  ground  water. 

In  conclusion,  we  wish  to  apologize  again  for  hav- 
ing been  unable  in  the  time  and  with  the  means  at  our 
di.sposal,  to  obtain  more  convincing  evidence  on  this 
subject.  We  are  painfully  aware  that  we  have  offered 
in  evidence  only  one  series  of  facts,  which  should  have 
a  place  in  a  paper  upon  the  durability  of  concrete  in 
Western  Canada,  namely,  the  announcement  of  failures 
of  concrete,  in  the  various  provinces ;  and  that  the  body 
of  this  paper  has  been  built  up  from  evidence  dealing 
with  conditions  prevailing  outside  of  the  Dominion 
which  we  have  assumed  as  on  a  par  with  those  which 
prevail  in  Western  Canada.  May  we  not  offer  this  con- 
fession of  our  inability  to  obtain  necessary  informa- 
tion upon  this  important  subject  as  an  argument  in 
favor  of  an  early  beginning  of  a  complete  investiga- 
tion of  the  action  of  the  salts  of  alkali  waters  upon 
concrete? 
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Joint  Professional  Meeting  of 

Toronto    and    Ottawa 

Branches  G.  S.  G.  E. 


T]]\i  pro-^^ram  of  the  tirst  j^a-ncral  i)r()fcssi(jnal 
meetinj^  of  the  Canadian  Society  of  Civil  Knt^i- 
neers,  which  is  bein.sf  held  under  the  com1)ined 
auspices  of  the  Ottawa  and  Toronto  Ijranches 
of  the  society  is  given  below.  The  meeting-  will  be 
held  in  the  Chemistry  and  Mining  Building  of  the  Uni- 
versity of  Toronto,  on  March  26  and  27.  All  of  the 
papers  will  deal  more  or  less  directly  with  the  present 
fuel  and  power  situation  : 

Tuesday,  March  26 
9.30  a.m. 

Arrangements  will  he  made  for  delegates  to  visit  tlie  plant 
of  Canadian  Aeroplanes,  Ltd.,  on  Dufferin  Street,  or  the  plant 
of  British  Forgings,  Ltd..  at  the  foot  of  Cherry  Street.  Those 
desiring  to  take  advantage  of  these  inspection  trips  are  re- 
quested to  notify  the  secretary  of  the  Toronto  hranch  m 
advance,  stating  preferred  trip,  so  that  proper  arrangements 
may  he  completed.  The  parties  will  assemble  at  the  society's 
rooms.  96  King  Street  West,  at  'J.:!0  am. 

2  p.m. 
Opening  Address,  by  Sir  William  Hearst, 
Prime  Minister  of  Ontario. 
2.15  p.m. 
The  Fuels  of  Canada — Mr.   B.F.   Haanel,  chief  of  Fuel   Divi- 
sion. Department  of  Mines,  Ottawa. 
Discussion — Mr.   L.   M.  Arkley,  M.  Can.  Soc.  C.E.,  assist- 
ant   professor    of    mechanical    engineering,    Toronto 
University. 

2.45  p.m. 
Transportation  From  the  Fuel  Viewpoint— Mr.  ^V.  N.   \eal, 
general   secretary  of  the   Canadian    Kailway   Associa- 
tion for  National  Defence.  Montreal.  Que. 
3.15  p.m. 
The  Rational  Development  of  Canada's  Coal  Resources — Mr. 
W.   J.   Dick,   A.M.  Can.  Soc.  C.E.,   mining  engineer  of 
the   Commission  of  Conservation,  Ottawa,   Ont. 
3.45  p.m. 
Utilization  of  Peat — Mr.  John   Blizard,  A.M.  Can.  Soc.  C.E., 
technical  engineer  Division   of  Fuels  and   h'uel  Test- 
ing,   Mines    Branch,    Department   of    Mines.    Ottawa, 
Ont. 
Discussion — Mr.  James  Milne.  M.  Can.  Soc.  C.E.,  mechan- 
ical  and   electrical   engineer,   Department   of   Works, 
City  of  Toronto. 

4.30  p.m. 
The    Low   Temperature    Carbonization     and     Briquetting    of 
Bituminous    Coals — Mr.     E.     Stanlield.     Division    of 
F'ncls  and   Iniel  Testing.  Mines  Branch,  Department 
of  Mines,  (Jttawa,  Ont. 

8  p.m. 

An  Illustrated  Address  on  "The  Erection  of  the  Quebec 
Bridge" — Mr.  George  1'.  Porter,  M.  Can.  Soc.  C.E.. 
engineer  of  construction,  St.  Lawrence  Bridge  Com- 
pany, Montreal,  Que. 

Mr.  C.  A.  Macgrath,  Inicl  Controller  of  Canada,  has  been  re- 
quested to  address  the  meeting  on  Tuesday  evening, 
and  his  attendance  is  hoped  for. 

Wednesday,  March  27 

9  a.m. 

Ontario's  Efforts  to  Relieve  the  Fuel  Situation — Mr.   .Mhert 
Grigg,    Deputy    Minister.    Department    of    Lands   and 
I'orests,  Ontario,  Toronto.  Ont. 
9.30  a.m. 

Wood  as  an  Emergency  Fuel — Mr.  i:.  J.  Zavitz,  Provincial 
I'orestcr.  Ontario. 

10  a.m. 

Gas  for  Light,  Heat,  and  Power — Mr.  .Arthur  Hewitt,  general 

manager  Consumers'  Gas  Company,  Toronto. 

10.45  a.m. 

Central  Heating  as  a  Means  of  Conserving  Fuel — Mr.  F.  G. 
Clark.  M.  Can.  Soc,  C.E..  chief  engineer,  Toronto 
Electric  Light  Company.  Tnronto.  Out. 


11.15  a.m. 
Oil  Fuel  and  the  Possibilities  of  Its  Use — Mr.  R.  W.  Caldwell, 
chief  mechanical  engineer,  Imperial  f)il.  Ltd.,  .Sarnia, 
Ont. 

2  p.m. 
Canada's  Water  Powers  and  Their  Relation  to  the  Fuel  Situ- 
ation— Mr.  J.  B.  Challies,  M.  Can.  Soc.  C.E.,  superin- 
tendent of  Dominion  Water-Power  Branch,  Depart- 
ment of  the  Interior,  Ottawa,  Ont. 
Discussion — Mr,  H.  G.  Acres,  M.  Can.  Soc.  C.E..  hydraulic 
engineer,  Hydro-Electric  Power  Commission  of  On- 
tario, Toronto,  Ont. 

2.45  p.m. 
Railway  Electrification — Mr.  John  Murphy,  M.  Can.  Soc.  C.E,, 
chief    electrical    engineer.     Department    of    Railways 
and  Canals,  Ottawa,  f)nt. 
3.30  p.m. 
The  Possibilities  of  the  Relief  of  Fuel  Consumption  in  Cana- 
dian Industry  by  the  Increased  Use  of  Hydro-Elec- 
tric Energy — Mr.  J.   M.   Robertson,   M.   Can.  Soc.   C. 
E.,     director.     Southern     Canada     Power     Company, 
Montreal,  Que, 

4.15  p.m. 
The   Possibility  of   Lessening  Fuel   Consumption  in   Canada 
by   the   Adoption   of   Electrical   Heating — Mr.    P.    H. 
Mitchell,   .A.M.    Can.    Soc.    CI-'.,    consulting   engineer. 
Toronto,  Ont. 

8  p.m. 
Smoker  at  rooms  of  the  Toronto  Branch,  96  King  Street  W. 
Refreshments  and  a  program  will  be  provided. 


The  Use  of  Roller  and  Belt 
in  Finishing  Goncrete  Roads 

By  H.  E.  Bilger' 

MINOR  differences  of  opinion  concernin"g  the 
])articular  kind  of  roller  and  belt,  as  well  as 
variations  in  the  methods  of  using  them  to 
finish  concrete  roadways,  were  brought  to 
light  at  a  recent  conference  of  the  engineers  in  charge 
of  the  seven  highwav  districts  of  Illinois,  called  for  the 
purpose  of  evolving  specifications  that  would  result  in 
the  desired  class  of  work.  Upon  investigation,  how- 
ever, it  has  been  found  that  these  differences  are  due 
principally  to  variations  in  humidity,  temperature, 
character  of  aggregates  (whether  gravel  or  crushed 
stone),  experience  of  the  workmen  and  other  factors 
mainly  of  local  or  ])articular  nature. 

Proved  Satisfactory  in  Illinois 

The  practice  of  finishing  concrete  roads  by  rolling 
and  belting  had  become  quite  general  in  Illinois  in  the 
latter  part  of  the  construction  season  of  1917.  The 
finished  surfaces  have  proved  so  satisfactory  and  the 
method  so  economical  that  it  was  decided  to  require 
the  roller  and  belt  finish  on  all  concrete  road  work 
next  season.  From  notes  taken  at  the  above-men- 
tioned conference  I  have  written  the  specifications  be- 
low, which  represent  the  concensus  of  the  seven  dis- 
trict engineers. 

They  will  be  incorporated  into  the  revised  edition 
of  the  department's  specifications  for  concrete  roads, 
and  will  therefore  be  used  in  the  construction  season 
of  1918.     The  new  specifications  follow: 

"After  the  surface  of  the  concrete  pavement  has 
been  struck  off  to  the  proi)er  cross-section  it  shall  be 
finished  by  rolling  and  belting.  The  roller  and  belt 
shall  meet  with  the  approval  of  the  engineer. 

"The  belt  shall  be  of  canvas-rubber  coniixoiiiiui. 
from  one  to  four-ply,  and  shall  have  a  width  of  from  0 
to  10  in.  and  a  length  at  least  2  ft.  longer  than  the 
width  of  the  pavement.     JVeferably  two  belts  of  dif- 

*  Road  EnKineer,  Department  of  Public  Works  and  Baiidlnes.  Sprlncfield . 
III. 
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ferent  weights  should  be  used,  the   h'j^hter  one  being 
used  for  the  last  lielting. 

"The  roller  shall  be  of  smooth  steel  from  cS  to  12 
in.  in  diameter,  and  shall  have  a  total  leui^th  of  at  least 
4  ft.,  but  preferably  6  ft.  The  weight  shall  not  exceed 
^  pound  per  inch  of  length  for  a  roller  8  in.  in  diame- 
ter, nor  1  pound  for  a  roller  12  in.  in  diameter.  For 
roads  not  more  than  15  ft.  in  width  the  roller  may  be 
operated  by  a  handle  so  designed  and  used  as  neither 
to  increase  nor  decrease  the  pressure  coming  upon  the 
concrete  from  the  roller.  For  roads  of  greater  width 
the  roller  should  be  operated  preferably  by  ropes. 

Road  Belted  Three  Times 

"Immediately  after  the  surface  of  the  concrete 
pavement  has  been  struck  off  with  a  template,  it  shall 
be  belted  over  once  with  a  combined  crosswise  and 
longitudiqal  motion,  using  long,  vigorous  strokes  of 
the  belt.  At  this  belting  the  longitudinal  motion  shall 
be  slight,  but  it  may  be  increased  in  succeeding  belt- 
ings. Care  shall  be  taken  not  to  work  the  crown  out 
of  the  pavement  nor  to  permit  the  edges  of  the  belt  to 
dig  into  the  surface  of  the  concrete. 

"After  an  interval  of  10  to  20  minutes,  or  as  much 
longer  as  the  engineer  directs,  the  roller  shall  be  oper- 
ated slowly  transversely  from  one  edge  of  the  pave- 
ment to  the  other,  and  then  back  over  the  same  area. 
A  one-half  lap  shall  then  be  made  and  the  rolling  con- 
tinued as  before  until  the  entire  .surface  has  been 
rolled.  In  moving  the  roller  to  make  the  lap  great  care 
shall  be  taken  not  to  mar  the  concrete. 

"Immediately  after  the  rolling  the  surface  shall  be 
belted  a  second  time,  and  about  15  minutes  later,  or  as 
the  engineer  directs,  it  shall  be  rolled  as  before. 

"Just  before  the  concrete  obtains  its  initial  set  the 
surface  shall  be  given  a  finish  by  a  final  belting,  in 
order  to  produce  a  uniform  surface  of  gritty  texture. 
This  belting  shall  be  of  short,  rapid,  transverse  strokes 
having  a  swee])ing  longitudinal  motion. 

"The  use  of  a  short  handled  wooden  float  as  a  sub- 
stitute for  the  belt  will  be  permitted  only  by  the  writ- 
ten authorization  of  the  engineer.  If  such  permision 
is  granted,  the  finishing  shall  be  carried  on  from  a 
.suitable  bridge,  no  part  of  which  shall  come  in  contact 
with  the  concrete.  The  use  of  a  long  handled  wooden 
float  is  specifically  prohibited. 

"The  edges  of  the  pavement  shall  be  finished  care- 
fully with  an  edger  of  about  l.in.  radius." — iMigineer- 
ing  Xews-Record. 


I 


Carrying  a  River  Underground 

A  novel  piece  of  engineering,  recently  completed 
in  connection  with  the  building  of  an  aviation  field  in 
England,  is  described  in  the  Scientific  .American.  The 
site  selected  was  a  wooded  park,  bisected  by  a  stream 
about  30  feet  wide  and  2  feet  deep.  This  waterway  is 
largely  artificial  in  character  and  is  11  miles  long. 

The  decision  to  convert  the  park  into  an  aerodrome 
made  it  necessary  to  divert  this  river,  which,  being 
raised  above  the  level  of  the  ground  where  it  crosses 
the  park,  presented  an  obstacle  as  well  as  a  danger. 
Had  the  river  been  running  in  a  natural  bed  below  the 
level  of  the  ground,  instead  of  in  an  artificial  channel 
above  the  ground  level,  it  could  have  been  merely  cov- 
ered over.  The  need  for  ])utting  it  at  a  lower  level  led 
to  the  decision  to  carry  it  underground  through  the 
aerodrome  by  means  of  a  reinforced  concrete  inverted 
syphon,  and  this  plan  having  been  approved  of,  a  de- 
tailed scheme  was  got  out.  The  conduit  is  1,055  feet 
long,  but  in  addition  to  the  covered-in  portion,  there  is 


a  retaining  wall  and  river  di\ersion  beyond  which 
makes  the  total  length  of  the  work  just  a  quarter  of  a 
iuile. 

It  was  decided,  in  order  to  facilitate  the  cleaning 
out  of  the  underground  channel,  to  have  a  double 
sy|)hon.  The  gradient  adopted  in  laying  it  is  one  in 
2,000.  It  is  designed  for  a  flow  of  27,000,000  gallons 
in  24  hours,  and  a  small  waste  weir  has  been  provided 
above  the  intake  to  carry  away  any  surplus  water.  The 
ground  being  nearly  all  gra\el,^the  excavation  was  ^ 
comparatively  ea.sy,  and  the  operations  which  were 
started  at  the  end  of  May,  1917,  were  completed  in  five 
months.  The  only  difficulty  that  occurred  arose  from 
the  very  heavy  rainfall  at  the  end  of  July,  when  nearly 
five  inches  of  rain  fell  in  four  days,  flooding  the  trench 
and  rendering  necessary  the  installation  of  additional 
])um]3in<r  machinery.  As  only  one  section  of  the  cul- 
vert will  be  closed  at  a  time  for  cleaning  pur])oses,  it 
was  necessary  to  provide  only  one  j^enstock  at  each 
end,  and  thus  considerablv  reduce  the  cost  of  the  work. 
A  drainage  ditch  has  been  provided  for  use  when  it  is 
neces.'iary  to  empty  one  of  the  conduit  sections,  the 
waste  water  runniu"-  awav  into  the  Thames. 


Montreal  Branch  G.  S.G.  E.  Officers  Elected 

The  result  of  the  ballot  for  officers  and  committee 
of  the  Montreal  Branch  of  the  Canadian  Society  of 
Civil  Engineers  was  announced  at  a  meeting  held  in 
Montreal  on  March  14.  Mr.  Walter  J.  Francis  was 
elected  chairman,  Mr.  Arthur  Surveyer  vice-chairman, 
and  Mr.  F.  B.  Brown  secretary-treasurer,  with  the  fol- 
lowing executive  committee :  Messrs.  F.  P.  Shearwood, 
W.  Chase  Thomp.son,  H.  G.  Hunter,  L.  G.  Pajjineau, 
O.  Lefebvre,  and  K.  B.  Thornton. 

Mr.  H.  H.  Vaughan,  in  making  the  announcement, 
stated  that  with  the  organization  of  the  Montreal 
Branch  of  the  Society  was  entering  upon  a  new  period 
of  its  history,  and  was  commencing  the  work  which 
came  into  effect  under  the  new  by-laws.  From  now  on 
the  meetings  would  be  those  of  the  Montreal  Branch, 
it  being  the  intention  to  form  civil  engineering,  mech- 
anical, electrical,  and  perhaps  chemical  sections.  This 
would  give  greater  opportunities  to  the  younger  mem- 
bers to  read  papers,,  his  opinion  being  that  the  meet- 
ings in  Montreal  had  hitherto  been  too  much  in  the 
hands  of  the  older  members.  He  asked  the  younger 
members  to  accept  the  f)pi)ortunities,  as  it  was  desir- 
able that  men  who  made  a  special  study  of  subjects 
should  read  papers  on  them.  The  formation  of  the 
various  sections  would  provide  a  method  for  obtaining 
a  class  of  paper  which  the  society  had  not  secured  in 
the  past. 

Mr.  W.  J.  Francis  briefly  expressed  his  thanks  for 
his  election. 


Speaking  at  the  annual  dinner  of  the  Canadian  Min- 
ing Institute,  Mr.  H.  H.  Vaughan,  president  of  the 
Canadian  Society  of  Civil  Engineers,  congratulated  the 
institute  on  forming  an  iron  and  steel  section.  There 
■was,  he  said,  no  conflict  between  his  society  and  the 
Mining  Institute,  as  each  could  play  its  part  and  co- 
operate in  the  development  of  the  industry. 


William  Cowlin  &  Son  have  announced  the  closing 
of  their  office  in  the  Mail  Building,  106  Bay  St.,  To- 
ronto, until  the  termination  of  the  war.  Communica- 
tions are  to  be  referred  in  future  to  Mr.  S.  V.  Kendall, 
managing  director  of  the  company,  at  154  Simcoe 
Street,  where  all  matters  relating  to  the  business  will 
be  dealt  with. 
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Letter  to  the  Editor 


Kitchener,  Ont.,  March  15,  1918. 
Editor  Contract  Record : 

I  have  noted  with  interest  your  article  under  date 
March  13,  page  211,  on  the  subject  "Flood  Preven- 
tion and  Power  Production  on  the  Grand  River."  It 
is  a  well  established  fact  that  the  annual  floods  on 
the  Grand  River  are  not  only  a  cause  of  much  destruc- 
tion, but  also  a  waste  of  a  resource  of  great  value. 

The  original  condition  of  the  Grand  River  water- 
shed was  one  of  dense  forestation.  On  the  wide  head- 
water area  there  were  large  swamps,  hundreds  of 
square  miles,  which,  together  with  the  general  for- 
estation, retarded  snow-melting,  caused  absorption  of 
water  whicli  the  ground  slowly  gave  out  in  springs, 
and  on  the  whole  made  excellent  condition  for  sus- 
tained flow  of  the  river  throughout  the  year,  \yith  but 
moderate  high-water,  not  going  beyond  the  nnmedi- 
ate  channel  of  the  river,  in  the  spring. 

The  forests  have  disappeared,  and,  a  particularly 
detrimental  feature,  the  head-water  area  swamps  have 
been  drained,  so  that  now  on  snow-melting  the  water 
goes  with  a  rush,  and  if  there  is  rain  at  the  time  there 
is  a  high  flood. 

Conservation  of  the  river  by  restoration  of  orig- 
inal conditions  is  out  of  the  question.  Any  conserva- 
tion now  practicable  must  be  artificial,  in  the  way  of 
storage  at  times  of  excess  flow,  the  water  to  be  re- 
leased as  required. 

The  practicability  of  economical  flow  control  of  a 
river  depends: 

(1)  On  what  it  is  worth  to  eliminate  flood  des- 
truction and  on  the  value  of  other  incidental  benefits 
to  be  derived. 

(2)  On  the  cost  of  regulation,  and  this  is  depend- 
ent on  the  physical  conformation  of  the  river  valley; 
whether  easy  or  difficult  for  regulation  works,  and, 
as  main  feature,  whether  properly  adapted  sites  for 
storage  dams  on  a  large  scale,  with  capacity  large 
enough  to  catch  and  retain  at  least  the  destructive 
crest  of  the  flood  flow,  can  be  had  at  the  required  lo- 
cation or  locations  on  the  river. 

On  the  Grand  River  there  is  a  dense  urban  and 
rural  population.  The  damage  done  by  the  annual 
floods,  and  by  occasional  later  floods,  such  as  the 
one  of  the  end  of  June,  1917,  is  very  material.  The 
damage  consists  both  in  destruction  in  the  tovyns  and 
cities  and  in  overflow  of  farming  lands.  The  dimini.sh- 
ed  flow  during  periods  of  drouth  very  detrimentally 
affects  existing  water  powers  on  the  river,  and  also 
tends  to  make  it  a  sanitary  menace  in  its  pollution. 

The  extent  of  the  annual  loss  is  uncertain  as  no 
definite  investigation  has  at  any  time  been  made,  and 
cannot  well  be  made  except  under  government  au- 
thority. Capitalization  of  the  loss  and  of  the  benefit 
by  sustained  flow  and  use  of  the  surplus  water  will 
point  to  economical  cost  of  control. 

Investigations  by  the  Hydro-electric  Power  Com- 
mission during  the  past  five  years  have  gone  far  enough 
to  determine  that  one  unique  storage  site  is  available 
on  the  Grand  River.  This  is  in  Pilkington  Township, 
below  Elora,  and  would  have  a  storage  capacity  of  well 
over  two  and  one-half  billion  cubic  feet,  a  capacity 
ranking  large  as  compared  with  that  of  many  of  the 


most  notable  irrigation  and  other  river  control  pro- 
jects undertaken.  The  watershed  area  above  the  res- 
ervoir would  be  over  400  square  miles.  This  reservoir 
alone  would  give  sufficient  capacity  to  eliminate  the 
destructive  crests  of  floods  for  the  whole  length  of 
river  below  it,  and  would,  for  the  upper  part  of  the 
river,  give  a  minimum  flow  eight  to  ten  times  what  it 
is  now.  Additional  reservoirs  are,  however,  desirable, 
both  on  the  Conestogo  and  on  the  Speed  tributaries, 
if  not  also  on  the  Nith,  which  empties  into  the  Grand 
River  at  Paris.  With  such  reservoirs  on  the  Conesto- 
go and  the  Speed  additional  low  water  period  flow  of 
from  500  to  600  cubic  feet  per  second  could  be  had  at 
Gait,  and  from  there  on. 

W.  H.  Breithaupt. 


Saskatchewan  Highway  Expenditure 

The  Department  of  Highways,  Government  of  Sas- 
katchewan, will  be  undertaking  a  certain  amount  of 
reinforced  concrete  bridge  construction  work  this  com- 
ing season.  Calls  for  tenders  for  the  specified  works 
will  be  issued  in  due  course,  probably  about  May  1, 
and  in  order  to  complete  these  works  before  the  rush 
of  harvest  operations  commence  the  department  is  en- 
deavoring to  get  the  contractors  on  the  work  as  early 
as  possible,  as  the  opening  of  the  construction  season 
commences  on  May  1.  The  department  is  at  the  pre.s- 
ent  time  making  arrangements  for  the  supply  of  ma- 
terials (the  government  supplies  in  all  cases  the  ce- 
jnent,  piling,  and  reinforcing  steel  for  bridge  work). 
Prices  are  now  being  secured  from  various  manufac- 
turers and  supply  companies  for  the  above.  Materials 
will  be  laid  down  at  the  earliest  pos.sible  date. 


A  Bridge  Over  the  River  Batiscan 

With  the  exception  of  a  bridge  over  the  River  Bat- 
iscan, 71  miles  above  Quebec,  the  road  between  Mont- 
real and  Quebec  is  practically  completed.  At  this 
point  the  motorist  has  to  use  the  old  system  of  ferry 
barge.  This  is  the  missing  link  joining  the  two  ends 
of  the  National  Road.  A  steel  bridge  is  to  be  built  at 
the  site,  where  a  wooden  bridge  was  located  some 
thirty  years  ago.  It  was  learned  from  good  authority 
that  the  provincial  government  has  entered  into  nego- 
tiations with  the  federal  government  for  the  achieve- 
ment of  this  enterprise,  which  will  be  useful  not  only 
to  the  neighboring  villages,  but  also  profitable  for  niili- 
tar}^  ])urposes.  The  chief  engineer  of  the  Department 
of  Public  Works  for  the  Province  of  Quebec,  Mr.  L.  A. 
Vallee,  has  received  authorization  to  prepare  plans. 

The  first  bridge  over  the  River  Batiscan  was  cov- 
ered and  of  the  Howe  type.  It  was  erected  by  Mr. 
Jacques  Normand,  from  Quebec,  who  competed  it  in 
1844,  at  the  total  cost  of  $31,536.  The  total  length  was 
1,240  feet,  the  width  18.5  feet,  with  cut-stone  abut- 
ments and  wooden  crib  piers  of  2-inch  plank  sheath- 
ing. It  lasted  twenty-five  years,  and  was  eventually 
swept  away  by  the  freshets.  A  new  contract  to  re- 
build the  bridge  was  signed  in  1870.  between  the  pro- 
vincial government  and  Mr.  Tclesphore  L'Heureux. 
The  old  foundations  were  used  and  a  wooden  through 
bridge  built,  the  arches  being  of  eliptical  form,  and  a 
sliding  arch  of  12  feet  long  was  designed  to  allow  for 
boat  traffic.  Since  1885,  when  it  was  burned,  the  ferry 
barge  has  been  used.  In  1<)12,  to  improve  the  ferry  at 
Batiscan,  the  federal  government  built  two  wooden 
landing  piers 


March  20,  1918 


THE    CONTRACT    RECORD 


335 


The  Proposed  Mobilization  of  Constructional 
Forces  for  Food  Production 


An  important  subject  is  now  being  seriously  con- 
sidered by  the  Federal  Government  whereby  the  build- 
ers of  Canaida  would  be  called  upon  to  cultivate  large 
areas  of  idle  lands  in  the  Dominion.  This  plan  has 
been  under  consideration  for  some  time  and  all  details 
are  completed  with  respect  to  agricultural  features  and 
methods  of  operation. 

It  requires  no  very  serious  study  to  discover  that 
the  constructional  forces  of  our  country  are  practically 
idle.  A  very  few  of  the  contracting  companies  are 
busy;  many  are  semi-latent,  while  most  of  them  are 
doing  little.  The  figures  with  respect  to  contractors 
in  the  building  line  prov^  this — namely,  that  work 
droi)ped  from  $200,000,000  worth  of  business  in  1912 
to  $34,000,000  in  1917.  These  figures  could  easily  be 
doubled  if  all  the  construction  carried  out  by  builders 
of  railways,  roads,  canals,  sewers,  etc.,  were  included 
along  with  that  of  contractors  of  buildings. 

Realizing  the  existence  of  this  great  semi-latent 
force  and  believing  that  there  should  be  some  sphere 
of  activity  in  which  this  force  could  be  utilized,  the 
l>roblem  was  to  discover  what  need  in  the  ])resent 
world  situation  this  force  could  be  employed  in  allevi- 
ating. By  a  process  of  elimination  the  various  activi- 
ties were  laid  aside  until  there  remained  only  two — 
the  last  need  to  be  eliminated  was  the  getting  out  of 
timber  from  the  large  limits  in  British  Columbia  for 
the  construction  of  wooden  vessels.  On  investigation 
this  proved  to  be  very  great,  but  it  was  made  clear 
that  the  wooden  vessel  was  not  the  solution  of  the 
shipping  problem,  and  that  the  energies  of  shipbuilders 
would  have  to  be  largely  devoted  to  the  construction 
of  steel  vessels.  This  left  only  the  great  need  of  food 
production  to  be  considered.  On  first  thought  it  looked 
as  if  the  problem  was  almost  impossible  of  solution,  as 
the  work  of  men  engaged  in  construction  seemed  to 
be  far  removed  from  that  of  tilling  the  soil.  Finally, 
however,  the  possibilities  of  working  out  a  complete 
program  whereby  this  great  force  could  be  utilized  to 
fill  the  world  need  were  realized. 

About  five  weeks  ago  these  possibilities  crystalized 
into  a  definite  plan  and  since  that  time  Mr.  J.  P.  Anglin, 
president  of  the  Montreal  Builders'  Exchange,  has  de- 
voted his  entire  time  to  working  out  details  and  com- 
pleting the  plan  for  the  whole  project.  This  involved 
conferences  with  the  Minister  of  Agriculture  for  the 
Province  of  Quebec  and  some  of  the  ofificials  of  the  De- 
partments of  Agriculture  in  Ottawa  and  Toronto.  The 
plan  has  also  been  placed  before  the  Prime  Minister 
and  Chairman  of  the  Privy  Council,  as  well  as  the 
Minister  of  Agriculture  at  Ottawa.  About  four  weeks 
ago  the  plan  was  submitted  to  Mr.  H.  B.  Thompson, 
Chairman  of  the  Canada  Food  Board,  who  realizing  its 
possibilities,  appointed  a  committee  of  the  best  agri- 
culturists available  to  study  the  entire  plan  and  to 
re])ort  upon  its  feasibility,  outline  a  program  of  opera- 
tions and  to  make  recommendations  which  could  be 
placed  before  the  Federal  Government.  The  committee 
reported  favorably  and  made  strong  recommendations 
which  are  now  being  considered. 

While  the  project  should  undoubtedly  be  a  Federal 
measure,  and  carried  out  on  a  very  large  .scale,  there 
is  every  likelihood  of  its  being  proceeded  with,  with 


private  funds,  but  necessarily  on  a  smaller  scale,  should 
the  Government  decide  that  it  cannot  finance  the  oper- 
ations. 

Any  general  contractor,  or  construction  engineer, 
who  has  carried  out  building  work  and  construction 
operations  can  readily  see  that,  after  all,  it  is  not  a 
very  far  step  for  the  contractor  to  take  when  he 
changes  from  building  to  tilling  the  .soil.  The  con- 
tractor's business  requires  him  to  carry  out  a  given 
piece  of  work  in  the  open  in  schedule  time  in  accord- 
ance with  plans  and  specifications  under  the  supervi- 
sion of  an  architect  or  engineer.  Now  this  project  calls 
for  exactly  the  same  organization  and  requirements,  ex- 
cept that  the  work  will  be  done  under  expert  agri- 
cultural supervision  using  men  and  machinery. 

The  idle  lands  adjacent  to  big  cities  might  be 
worked  and  cropped  this  season  and  even  idle  farms 
might  be  worked  if  it  were  possible  to  group  them  in 
sufficiently  large  areas,  but  the  main  program  calls 
for  very  extensive  work  on  the  prairies,  where  the 
greatest  return,  both  in  food  and  money,  can  be  real- 
ized. 

It  is  suggested  that  the  contractors  in  the  various 
centers  who  would  like  to  take  part  in  these  operations 
if  proceeded  with,  should  join  and  register  at  the  near- 
est builders'  exchange  and  that  their  names  should  be 
sent  to  the  Builders'  Exchange,  Montreal,  where  the 
idea  originated.  This  should  be  done  at  once  in  order 
to  show  the  authorities  the  existence  of  the  great 
forces  above  referred  to  and  their  willingness  to  co- 
operate, if  satisfactory  arrangements  can  be  made. 

The  arrangement  of  the  land  for  operation  in  the 
West  is  based  on  the  section  of  640  acres.  The  small- 
est "unit"  under  this  plan  would  be  made  up  of  five  or 
six  sections,  while  a  "group"  would  be  composed  of 
four  units  so  that  a  superintendent  or  contractor  would 
have  charge  of  at  least  one  group  of  approximately  12,- 
000  acres.  A  large  contracting  organization  with  a 
number  of  skilled  superintendents  could  work  any 
number  of  groups  from  three  to  nine,  depending  upon 
ability  to  organize  and  secure  labor,  etc.  Several 
groups  under  one  contractor  would  be  called  a  "dis- 
trict" and  the  contractor  would  preside  over  this  dis- 
trict. In  this  district  he  would  have,  besides  an  oper- 
ating head,  a  timekeeper,  bookkeeper,  clerk  and  cost 
clerk,  as  well  as  an  agricultural  expert.  Each  district 
would  in  turn  report  to  headquarters  as  the  work  would 
be  divided  into  three  main  sections— operative,  tech- 
nical and  financial— all  three  being  under  a  managing 
director  who  would  report  to  a  central  board. 

It  is  proposed  to  break  up  this  season  540,000  acres 
m  the  West  and  prepare  them  for  crop  in  1919.  The 
program  further  calls  for  the  breaking  up  of  an  addi- 
tional 540,000  acres  in  1919,  taking  crop  from  1,080,000 
acres  in  1920. 

Such  a  project  should  be  a  real  factor  in  the  food 
situation  and  is  worthy  of  the  consideration  of  the 
contractors  of  Canada,  as  well  as  the  Federal  Govern- 
ment. These  are  days  when  men  of  all  classes  are 
entering  upon  work  practically  foreign  to  their  usual 
occupations  and  contractors  would  be  serving  the  allies 
efl^ectively  in  furthering  a  project  So  vital  to  the  win- 
ning of  the  war. 
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Develop  Our  Own  Power  Resources  and  be 
Independent  of  Imported  Coal 

Extracts  from  Address  by  Hon.  F.  B.  Garvell,  before  Ottawa  Branch  G.S.C.E. 


I  thank  you  for  the  warmth  of  your  reception,  but  I 
hardly  understand  why  your  president  should  say  1  am  famil- 
iar with  enKineerin;^  matters.  You  know  1  am  a  farmer.  Or, 
iperhaps,  some  of  you  did  not  know  that.  Sometimes  I  prac- 
tice law  for  the  purpose  of  makins?  a  living.  1  have  never  been 
an  engineer.  But,  in  order  to  show  you  how  I  appreciate  the 
services  of  the  engineer,  and  to  illustrate  the  need  of  work- 
ing under  skilled  engineering  advice,  let  me  tell  you  a  little 
story  about  my  own  experience.  About  fifteen  years  ago 
four  or  five  other  gentlemen  and  myself  conceived  the  idea 
of  developing  a  water-power.  We  did  not  have  any  water- 
fall, and  we  were  compelled  to  build  a  dam  across  a  stream. 
We  blocked  out  a  rough  sketch  of  how  we  thought  it  ought 
to  be  built.  The  dam  was  40  feet  high  and  ^00  feet  across 
the  stream  and  125  feet  up  and  down  the  river.  It  was  too 
big  for  cement,  so  we  made  an  ordinary  wooden  dam.  We 
hired  a  practical  lumberman  to  build  it  for  us  the  way  we 
had  worked  it  out,  and  when  it  was  finished  we  thought  we 
had  acconxplished  wonders.  But,  would  you  believe  nie,  when 
the  first  spring  freshet  came,  half  the  infernal  dam  went  out, 
and  the  loss  was  a  mighty  serious  one.  That  was  my  first 
experience  in  any  engineering  matter,  and  I  paid  sweetly  for 
my  experience,  I  assure  you.  I  think  that  has  been  about  the 
experience  of  every  man  who  has  attempted  to  carry  on  a 
work  of  that  kind  without  the  advice  and  service  of  trained 
engineers.  You  have  said  truly.  Mr.  Chairman,  that  this  war 
has  demonstrated  the  necessity  of  highly-trained  technical 
engineers — perhaps  it  has  demonstrated  it  more  clearly  than 
anything  else  that  has  taken  place  in  our  day.  This  war  is 
primarily  a  war  of  engineers,  and,  secondarily,  it  is  a  war  of 
science;  but  without  the  engineer  the  science  would  be  of 
little  use.  And  what  is  true  of  the  great  conflict  raging  in 
Europe  will  be  doubly  true  of  the  great  conflict  that  must  be 
waged  in  all  portions  of  the  civilized  world  when  the  war  is 
over.  The  war  has  to  go  on.  Sometimes  we  are  apt  to  think 
that  there  is  nothing  left  to  fight  for,  nothing  left  to  work 
for.  We  are  apt  to  think  that  financial  bankruptcy  is  u.pon 
us;  that  the  debts  imposed  by  the  war  are  so  great  that  the 
world  cannot  stagger  under  them.  If  you  sat  at  the  council 
board,  as  I  do,  and  tried  to  figure  out  what  was  to  happen 
and  how  we  were  to  get  the  money  to  keep  things  going,  you 
would  almost  come  to  the  conclusion  that  there  is  nothing  to 
live  for.  But  there  is.  I  imagine  that  Europe  was  in  pretty 
nearly  as  bad  a  condition  after  the  Napoleonic  wars  ending 
in  1815  as  the  whole  world  is  in  today.  Yet  the  world  went 
on;  the  people  lived,  worked  and  prospered — greater  pros- 
perity was  achieved  within  a  few  years  after  those  wars  than 
had  been  in  two  thousand  years  before.  So  I  lielieve  that, 
after  this  great  struggle  is  over,  while  the  world  will  be 
loaded  down  with  deljt.  yet  there  is  that  in  the  human  race 
which  overcomes  difificulties.  which  takes  responsibilities,  and 
works  out  results.  The  same  thing  will  happen  after  this  war 
as  has  happened  before. 

There  is  another  field  in  which,  1  believe,  the  wisdom  and 
ability  of  the  engineer  must  be  used  in  future  to  a  thousand- 
fold greater  extent  than  in  the  past,  and  that  is  in  the  develop- 
ment of  our  highways.  1  know  that  in  many  portions  of  On- 
tario this  problem  has  been  taken  up  in  a  much  more  scien- 
tific manner  than  in  other  parts  of  the  Dominion,  and  I 
would  couple  with  that  the  Province  of  Quebec,  because  they 
have  accomplished  wonders  there  in  the  development  of  their 
highways.     But,  taking  the  Dominion  of  Canada  as  a  whole. 


I  do  not  think  it  involves  any  unjust  reflection  to  say  that 
we  are  somewhat  behind  many  other  portions  of  the  world 
in  the  development  of  our  highways. 

It  is  really  pitiable  to  see  the  waste  of  good  money  all 
over  this  country  in  the  attempt  to  make  good  roads,  and 
that  waste  is  due  simply  to  the  fact  that  they  do  not  engage 
the  services  of  competent  men,  men  who  know  how  to  make 
good  roads.  I  speak  of  my  own  province  especially,  and  I 
cast  no  reflections  whatever  upon  the  gentlemen  who  ad- 
minister public  affairs  to-day  or  who  have  administered  them 
in  the  past,  nor  upon  the  men  who  have  handled  the  money; 
but  I  think  I  am  safe  in  saying  that,  purely  from  the  lack  of 
proper  engineering  knowledge,  from  one-third  to  one-half 
the  money  used  in  making  roads  down  there  has  been  abso- 
lutely wasted;  and  I  believe,  also,  that  that  is  true  to  a  great 
extent  of  every  portion  of  Canada.  There  is  no  public  work 
or  service  that  1  know  of  which  requires  the  trained  engineer 
to  a  greater  extent  than  our  roads.  If  1  had  the  opportunity 
to  talk  to  the  people  all  over  this  country,  one  thing  which  1 
would  wish  to  impress  upon  them  more  than  almost  any 
other  is  that  the  services  of  the  trained  engineer  should  be 
made  use  of  in  our  highway  construction.  I  drive  through 
the  country  and  see  men  spending  money  in  large  sums  on 
roads  without  even  ])roviding  the  most  elementary  need  of  a 
road — drainage.  It  makes  one  almost  sad  to  think  of  it,  but 
if  they  would  spend  only  a  few  dollars  in  securing  the  advice 
of  men  who  know  how  to  build  roads,  they  would  save  large 
sums  in  the  long  run,  and  would  have  roads  that  would  be 
good  for  years  in  the  future. 

I  have  very  hurriedly  and  hastily  discussed  some  of  the 
things  which  I  look  upon  as  being  among  the  problems  that 
face  Canada  to-day  and  that  will  face  Canada  when  the  war 
is  over.  I  do  not  think  that  a  man  should  be  considered  as 
aspiring  to  be  called  a  prophet  because  he  says  that  the  engi- 
neer must  play  a  much  greater  part  in  the  economic  life  of 
Canada  in  the  next  twenty-five  years.  Already  the  engineer 
in  Canada  has  accomplished  wonders.  When  we  look  about 
us  and  see  the  wonderful  works  which  have  been  created  by 
our  engineers  in  twenty-five  years  we  can  hardly  realize  the 
skill,  the  high  intelligence,  and  hard  thinking  required  to 
carry  them  out.  And  when  we  consider  also  the  great  works 
that  remain  to  be  accomplished  within  the  next  twenty-five 
years  we  realize  that  these  works  can  be  carried  on  economi- 
cally and  efficiently  only  by  engaging  in  them  the  services  of 
the  trained  engineer,  and  we  have  some  slight  conception  of 
the  great  field  of  labor  which  opens  before  the  engineers  of 
to-day.  Wonderful  results  will  follow  for  the  country  if  we 
utilize  the  engineer's  powers,  but  there  will  be.  a  sad  retrci 
grade  movement  if  those  powers  are  not  utilized. 

I  deem  it  a  great  honor  to  have  had'  the  privilege  oi 
addressing  you.  I  had  no  hope  of  telling  you  anything  that 
you  do  not  know  yourselves,  nor  have  I  attempted  to  give 
you  advice,  for  I  realize  that  it  would  be  presumption  nn 
the  part  of  a  layman  like  myself  to  attempt  to  give  advice  u> 
members  of  a  learned  profession  such  as  yours.  But  I  am 
pleased,  indeed,  to  have  had  the  opportunity  of  meeting  you. 
and  I  am  glad  to  assure  you  that,  as  minister  of  one  of  the 
great  spending  departments  of  government.  I  appreciate  the 
services  of  your  profession,  and  I  realize  how  utterly  hope- 
less would  be  any  attempts  of  mine  to  carry  on  the  duties  i: 
my  oflice  were  I  not  surrounded  by  men  of  technical  trainiiiL 
and  skill.     This  may  be  a  question  of  policy,  and   I   do  not 
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want  to  talk  shop,  but,  so  far  as  I  am  concerned,  I  propose 
doing  nothing  in  my  department  exceipt  on  the  advice  of  the 
responsible  engineers  employed  to  give  me  that  advice.  You 
see.  I  have  profited  by  my  little  experience  of  fifteen  years 
ago — and  I  know  of  no  way  to  teach  a  man  so  effective  as  to 
make  him  lose  twenty-five  or  thirty  thousand  dollars.  I  have 
learned  that  the  man  who  attempts  to  construct  anything 
without  taking  the  advice  of  technical  men  is  on  a  par  with 
the  lawyer  who  conducts  his  own  case — and  I  suppose  you 
know  the  rest  of  it — he  has  a  fool  for  his  client.  .And,  Ijeing 
both  a  lawyer  and  Minister  of  Public  Works,  and  knowing 
something  of  the  consequences  of  not  taking  the  best  course 
ill  these  matters,  I  have  decided  that,  so  far  as  I  am  con- 
cerned. I  will  rely  on  the  advice  of  my  technical  officers  on  all 
technical  questions.  I  quite  realize  that  that  has  Ijeen  the 
custom  in  the  past  to  a  great  extent,  and  I  realize  that  all  the 
departments  of  government  have  their  engineering  officers, 
and,  I  lielieve,  are  carrying  out  their  wishes.  Perhaps  I  may 
say  that,  personally,  I  exceedingly  regret  the  fact  that,  owing 
to  the  great  difficulty  of  obtaining  money,  I  am  not  able  to 
use  the  services  of  engineers  to  the  extent  that  I  would  like 
to  do.  I  would  like  to  be  a  builder,  to  direct  operations  in  a 
big  way;  and  I  hope  the  day  will  come  when  my  amiiition 
may  be  gratified.  P.ut,  under  present  conditions,  we  are  not 
doing  much,  and  do  not  intend  to  do  very  much  imtil  after 
this  conflict  is  over  and  money  is  more  plentiful  in  Canada 
than  it  is  to-day.  Xot  that  there  is  not  plenty  of  money.  It 
is  a  peculiar  fact  that  the  country  never  was  so  rich  and  the 
government  so  poor  as  to-day.  But  there  niay  be  a  rearrange- 
ment on  this  money  question,  and.  when  it  comes,  it  will  be  a 
great  pleasure  to  me  to  go  on  and  spend  the  money  in  a 
businesslike  way. 

But  the  world  must  be  very  largely  rebuilt,  and  develop- 
ment must  be  along  scientific  lines,  which  have  not  been  fol- 
lowed heretofore.  That  brings  we  down  to  what  I  really 
want  to  impress  upon  the  gentlemen  present — not  that  I  ex- 
pect to  give  you  a  speech  on  this  subject,  for  I  realize  that  I 
do  not  know  nearly  as  much  about  it  as  you  do^ — and  to  im- 
press upon  every  man  and  woman  in  this  country,  and  that 
is  the  need  of  building  up  of  this  and  every  other  civilized 
country  when  this  great  struggle  is  over.  There  are  so  many 
things  around  us  waiting  to  be  done,  and  they  can  only  be 
done  on  proper  lines,  and  that  means  on  proper  engineering 
lines.  As  far  back  as  I  can  remember,  the  idea  seems  to  have 
been  that  when  a  young  man  went  into  the  engineering  pro- 
fession about  the  only  work  for  him  to  do  was  on  the  railway 
survey.  You  see,  that  is  all  that  we  realized  the  engineer  was 
for.  And  when  he  got  through  with  one  job  he  looked  for 
another.  I  presume  that  is  the  experience  of  many  men — and 
I  see  here  to-day  gentlemen  of  my  acquaintance  whose  heads 
are  getting  as  bald  as  my  own,  who  have  had  great  experi- 
ence in  the  railway  service,  and  I  think  they  realize  that, 
especially  in  the  rural  parts  of  our  section  of  the  country,  that 
has  been  the  idea  of  the  field  of  usefulness  for  the  engineer. 
But  when  the  war  is  over  we  shall  find  that  too  narrow  an 
application  of  engineering  skill.  Of  course,  we  must  have 
railways.  I  do  not  want  to  discuss  the  railway  situation  of 
Canada  to-day,  but  I  may  go  so  far  as  to  say  that  we  are 
pretty  well  supplied  with  railways — at  least,  the  Government 
of  Canada  is.  Without  discussing  the  construction  of  more 
railway,  I  realize  that  the  government  railways  must  be  re- 
constructed. They  must  be  safe  for  the  trains  that  run  over 
them.  And  this  work  of  rebuilding  is  going  to  call  for  engi- 
neering ability  and  service.  But  when  we  have  considered 
the  railway  needs  we  have  only  commenced  to  discuss  the 
real  engineering  problems  which  Canada  has  to  face.  I 
should  say  that  the  first  problem  we  have  to  face  is  the 
development  of  our  water-powers.  I  may  be  considered  a 
crank  on  this  subject,  but  it  seems  to  me  that  the  exiperience 
of  this  country  in  the  past  three  or  four  months  because  of 
the  lack  of  coal  must  set  every  man  thinking,  even  though  he 


be  the  most  ordinary  layman  in  these  matters,  on  the  neces- 
sity of  developing  our  water-powers  so  as  to  make  ourselves 
independent  of  coal  as  far  as  possible,  at  least  for  power.  I 
do  not  say  the  same  applies  to  heat.  We  were  having  a  very 
interesting  discussion  at  this  table  during  luncheon  on  this 
point.  I  do  not  believe  that  we  have  yet  reached  the  stage  of 
development  where  we  can  economically  heat  our  buildings 
with  electricity.  But  if  all  the  power  we  use  were  developed 
electrically  we  could  save  an  enormous  amount  of  coal,  suffi- 
cient to  heat  all  our  buildings.  But  there  are  applications  of 
heat  in  which  electricity  can  be  used,  especially"  in  cooking. 
I  was  surprised  to  have  your  president  tell  me  that  under  the 
ruling  prices  of  to-day  the  cost  of  cooking  for  an  ordinary 
family  is  $2  a  month.  That  is  away  below  the  cost  of  cook- 
ing with  coal.  This  illustrates  how  water-power  can  be  used, 
not  only  for  power  but  for  heat,  and  in  a  hundred  and  one 
things  necessary  in  the  world  to-day.  When  I  look  around 
the  city  of  Ottawa,  which  really  exists  on  account  of  the  de- 
velopment of  your  water-power,  and  realize  that  probably 
not  one-quarter  of  the  available  water-power  within  twenty 
miles  of  the  city  is  yet  developed,  I  sometimes  wonder  what 
could  be  accomplished  if  we  had  sufficient  money  and  energy 
to  have  all  these  water-powers  developed.  I  never  drive  up 
the  Gatineau  without  thinking  of  the  great  water-powers 
there  that  are  going  to  waste.  And  up  the  Ottawa  there  is 
the  same  condition.  And  when  you  come  to  the  St.  Law- 
rence I'iiver  you  have  power  going  to  waste  by  the  million 
horse-power.  I  am  not  advocating  any  policy — I  do  not  think 
it  would  be  wise  to  do  so,  occupying  the  position  I  do — but 
if  I  might  be  permitted  an  expression  of  personal  preference, 
to  me  there  is  a  great  deal  more  beauty  in  water-power  de- 
veloped and  working  than  in  water-power  going  over  a  rapid. 
I  quite  admit  that  I  have  not  been  trained  along  the  aesthetic 
lines  on  which  some  of  my  neighbors  have  been  led,  and  so 
may  not  sufficiently  appreciate  the  beauties  of  nature.  But  I 
do  appreciate  the  beauty  of  water  going  through  a  water- 
wheel.  And  I  quite  understand,  also,  that  this  desire  cannot 
be  brought  about  except  by  co-ordination  of  the  training  of 
the  engineer  and  the  capital  of  the  man  who  is  willing  to  risk 
money  to  make  more  money.  I  am  not  talking  questions  of 
policy,  but  I  hope  that  I  shall  live  to  see  the  time  when  there 
will  not  be  one  rapid  on  the  St.  Lawrence,  but  all  will  be  con- 
verted into  water-power  and  making  money.  And  what  I  say 
of  the  rapids  of  the  St.  Lawrence  I  say  with  regards  to  every 
waterfall  on  every  river  in  the  Dominion. 


Manufacturers'  Catalogues 
Numerous  trade  catalogues  issued  by  tlie  larger  Ameri- 
can and  Canadian  industrial  firms  are  so  eIal)orate  in  pictorial 
and  descriptive  detail  as  to  partake  almost  of  a  text-book 
character.  In  many  technical  schools  these  have  been  found 
to  be  almost  a  necessary  adjunct  to  the  class  text-book,  in 
fact.  The  Information  Department.  Vocational  Office  for 
Ontario,  Invalided  Soldiers'  Commission,  183  Spadina  Avenue, 
Toronto,  desires  to  obtain  at  once  literature  of  this  character 
for  placement  where  it  will  do  most  good,  and  this  journal  is 
glad  to  pass  the  pointer  along. 


The  city  of  London,  Out.,  has  determined  to  protest  to 
the  provincial  legislature  against  the  operation  of  the  High- 
ways Act.  Which  empowers  the  County  of  Middlesex  to  com- 
pel the  city  to  contribute  money  towards  those  roads  in  the 
vicinity  of  the  city  classed  as  "suburban."  The  London 
council  has  decided  as  a  war  measure  to  initiate  no  new  con- 
struction within  the  city  this  year,  in  view  of  high  taxes,  and 
objects  to  spending  money  in  the  rural  municipality. 


Mr.  James  McDonald,  who  for  sixteen  years  had  carried 
on  a  liuilding  and  contracting  business  in  Toronto,  died  re- 
cently at  his  home  in  that  city,  in  his  seventy-seventh  year. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Cadwell  Brick  Company,  Ltd.,  has  been  incorporated, 
with  a  capital  of  $300,000;  headquarters  at  Windsor,  Ont. 

The  bricklayers  of  Guelph,  Ont.,  have  demanded  an  in- 
crease in  wages  from  r>r>  cents  an  hour  to  G2i/^  cents,  to  be- 
come effective  May  1. 

A  plant  for  the  manufacture  of  fuel  from  garbage  is  to  be 
established  in  the  city  of  Guelph,  Ont.,  by  the  Guelph  Oakoal 
Company,  at  a  cost  of  some  $60,000. 

The  Loomis-Dakin  Construction  Company,  Ltd.,  has  been 
incorporated  as  a  joint  stock  company,  with  a  capital  of 
$r)0,000;  headquarters  at  Sherbrooke.  P.Q. 

Work  is  being  commenced  on  the  new  shed  to  be  built 
on  the  government  wharf  at  Vancouver,  B.C.,  at  a  cost  of 
about  $130,000.  Hodgson  &  King,  a  local  contracting  firm, 
have  the  contract  for  the  structure,  and  will  employ  about  200 
men  on  the  work. 

The  recent  floodings  of  the  River  Thames  have  resulted 
in  serious  damage  to  the  city  of  London  waterworks  dam  at 
Springbank,  wliere  a  hole  has  been  cut  under  the  dam  in  the 
centre  of  the  stream.  The  result  is  that  the  water  is  pouring 
through  the  opening,  and  the  generation  of  power  there  to 
correct  the  hydro  peak  load  in  the  city  has  been  discontinued. 

Additions  are  to  be  made  this  spring  to  the  sanitorium  at 
Fort  Qu'Appelle,  Sask.,  costing  approximately  $250,000.  The 
present  building  was  opened  last  October,  and  has  cost 
$300,000  to  date,  but  its  accommodation  is  already  taxed  to 
capacity.  The  additions  are  to  consist  of  a  new  infirmary 
and  three  new  pavilions.  Tenders  for  the  new  buildings  will 
be  called  for  shortly,  and  work  will  be  commenced  upon  the 
opening  up  of  spring. 

At  a  recent  session  of  the  Council  of  the  Township  of 
Cleveland,  P.Q.,  a  resolution  was  passed  expressing  a  desire 
to  improve  the  roads  of  the  township  under  the  "Good  Roads 
Act,  1912."  and  requesting  the  provincial  government  to  fur- 
nish the  funds  necessary  for  that  purpose,  and  also  to  take 
steps  for  the  preparation  of  plans  and  specifications  in  con- 
nection with  the  Danville-Richmond- Sherbrooke  highway 
where  it  passes  through  the  limits  of  the  municipality  and  is 
not  included  in  any  by-law  already  passed. 

The  work  of  completing  the  Bloor  Street  viaduct  so  that 
it  may  be  crossed  by  vehicle  traffic,  is  to  be  carried  out  as 
soon  as  possible,  and  negotiations  are  under  way  to  procure 
rails  for  the  car  tracks  and  creosoted  paving  blocks.  In  addi- 
tion, Danforth  Avenue  is  to  be  paved  and  railed  from  the  east 
end  of  the  main  viaduct  to  the  head  of  Broadview.  It  is  also 
proposed  to  pave  and  rail  the  new  street  in  Rosedale  between 
the  two  viaducts  and  the  new  street  along  the  ravine  from 
the  head  of  Parliament  Street  to  Bloor  Street. 

A  deputation  of  residents  of  the  Runnymede  Road  dis- 
trict, north  of  St.  Clair  Avenue,  Toronto,  appeared  before  the 
York  Township  Council  recently  to  ask  that  the  township 
take  over  the  management  of  the  water  and  sewage  systems 
in  the  district  and,  if  possible,  improve  on  the  present  ar- 
rangements. Reeve  Griffith  explained  that  the  township  engi- 
neer had  estimated  the  cost  of  an  improved  water  system, 
such  as  would  be  needed,  at  $8,200,  and  that  the  taxes  paid 
in  the  district  would  not  justify  the  expenditure.  The  council 
will  get  in  touch  with  the  city  works  department  regarding 
the  matter  of  sewage  disposal,  but  cannot  consider  taking 
over  the  private  water  supply  system  which  now  exists  in  the 
district. 


Personals 

Mr.  H.  S.  Van  Scoyoc,  chief  engineer  of  the  Toronto- 
Hamilton  Highway  Commission,  has  been  appointed  manager 
of  the  publicity  department  of  the  Canada  Cement  Company, 
with  headquarters  in  Montreal.  Mr.  Van  Scoyoc  has  had 
charge  of  the  work  of  the  construction  of  an  interurban  con- 
crete highway  between  Toronto  and  Hamilton — the  first  road 
of  its  kind  in  the  province — where  he  has  constructed  for  him- 
self a  monument  of  a  most  lasting  character.  During  this 
three-and-a-half-ycar  period  he  has  also  been  author  of  a 
number  of  splendid    papers   on   concrete   highway   construc- 


Mr.  H.  S.  Van  Scoyoc. 

tion  and  prominent  in  addressing  highway  organizations  and 
other  public  gatherings  wherever  he  has  felt  that  good  seed 
would  bear  fruit.  As  publicity  agent  for  the  Canada  Cement 
Company  his  interests  will  still  be  in  the  same  direction,  and 
we  trust  his  efforts  will  meet  with  as  great  success.  Mr.  Van 
Scoyoc  has  consented  to  give  the  Toronto-Hamilton  High- 
way Commission  the  benefit  of  his  wide  experience  in  a  con- 
sulting capacity  until  such  time  as  the  bridge  work  and  cer- 
tain other  details  in  connection  with  the  highway  are  com- 
pleted. 

Mr.  James  O'Hara  has  resigned  his  position  as  municipal 
engineer  of  Surrey,  B.C. 

Mr.  W.  B.  Champ  has  been  appointed  managing  director 
of  the  Hamilton  Bridge  Works  Company,  Hamilton,  Ont., 
succeeding  the  late  R.  M.  Roy. 

C.  C.  Lapierre  has  rejoined  the  engineering  staflf  of  the 
publicity  and  promotion  department  of  the  Canada  Cement 
Company,  Ltd.,  from  which  he  resigned  about  a  year  ago  to 
open  an  office  in  Quebec  as  a  cement  engineer. 

Captain  W.  M.  Everall,  A.M.  Can.  Soc.  C.E..  who  has  had 
two  years'  service  in  France,  and  was  formerly  Dominion 
Government  engineer.  Port  .\rthur,  Ont.,  has  been  appointed 
assistant  engineer,  British  Columbia  Public  Works  Depart- 
ment. 

William  Ramsey,  formerly  city  engineer  at  Fernie,  B.C., 
and  more  recently  assistant  road  superintendent  for  the  Cana- 
dian Pacific  Railway  in  that  district,  has  been  appointed  dis- 
trict engineer  for  West  Kootenay,  under  the  provincial  gov- 
ernment. 


The  Yokes  Hardware  Company,  Limited,  Toronto,  have 
purchased  the  entire  stock  of  mantels,  grates,  and  tiles  of  the 
T.  Eaton  Company,  who  are  discontinuing  these  linos. 
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Farming  Contracting— A   New   Field  and 
An  Opportunity  for  Patriotism 

THE  world  is  being  subjected  to  a  devastating  up- 
heaval and  it  will  take  years  for  it  to  recover 
completely  from  the  period  of  depression  that 
will  follow  the  war.  It  is  thought  by  many  in 
Canada  that  active  and  intensive  development  of  our 
natural  resources  will  greatly  alleviate  and  shorten 
this  period  of  hard  times.  That  contracting  interests  are 
cognizant  of  the  necessity  of  greater  food  production 
and,  incidentally,  the  necessity  of  greater  land  develop- 
ment, is  shown  by  the  consideration  they  are  giving  to 
the  mobilizing  of  contractors  and  engineers  for  this 
important  work.  An  article  which  appeared  in  last 
week's  issue  of  the  Contract  Record  discusses  at 
length  the  mobilization  of  constructional  forces  in  Can- 
ada for  greater  food  production.  The  program  calls 
for  the  breaking  up  of  500,000  acres  during  the  com- 
ing summer  and  an  additional  500,000  acres  in  1919, 
and  the  taking  of  crop  from  1,000,000  acres  in  1920. 
It  is  proposed  to  let  contracts  to  builders  and  con- 
tractors to  cultivate  five  or  six  or  more  sections  of 
land  under  the  supervision  of  agricultural  experts. 
There  is  very  little  doubt  that  an  agricultural  country 


will  recover  more  rapidly  than  a  manufacturing  coun- 
try. y\.s  a  direct  result  of  the  exodus  of  population  of 
recent  years  from  rural  to  urban  districts,  there  is  a 
large  acreage  in  the  West  that  has  never  been  broken, 
and  in  the  province  of  Ontario  particularly,  where  in- 
tensive cultivation  owes  every  promise  of  success,  the 
mode  of  farming  has  scarcely  been  given  a  trial. 

To  harvest  500,000  acres  and  plant  1,000,000  acres 
of  virgin  soil  in  two  summers  is  an  enormous  under- 
taking and  would  be  an  utter  impossibility  under  pre- 
sent labor  conditions,  were  it  not  that  mechanical  de- 
vices for  doing  work  have  been  perfected  and  will  be 
used  far  more  extensively  than  has  hitherto  been  the 
case.  Labor  .shortage  and  the  consequent  demand  for 
agricultural  products  has  accelerated  the  development 
and  production  of  farming  appliances,  of  which  the 
tractor,  whether  driven  by  steam  or  internal  combus- 
tion engines,  is  of  paramount  importance.  The  ques- 
tion as  to  whether  a  universal  machine  adapted  to 
working  on  the  land,  to  stationary  work  and  to  road 
haulage  work,  is  better  than  special  machines  for  each 
department,  has  been  a  matter  of  much  speculation. 
The  motor-driven  tractor,  with  wide  tractor  wheels, 
ecjuipped  with  30  to  .35  h.p.  engines  is  a  very  popular 
machine  for  farmers  having  one  to  two  hundred  acres 
under  crop,  but  where  wholesale  farming  is  the  prac- 
tice it  is  thought  that  steam-driven  tractors  using 
straw  and  other  vegetable  matter  for  fuel  and  capable 
of  handling  20  or  30  disks  when  ploughing,  would  be 
the  most  economical. 

There  is  a  likelihood  that  munition  contracts  will 
be  considerably  cut  down  in  the  near  future,  placing 
on  the  labor  market  a  large  number  of  skilled  mach- 
inists who  would  be  particularly  fitted  to  operate  trac- 
tors and  machines  used  for  cultivating  the  land.  The 
efficiency  of  this  labor  would  be  sadly  handicapped  if 
these  workmen  were  compelled  to  devote  their  en- 
ergies to  ordinary  farm  labor,  instead  of  along  lines 
in  which  they  have  had  considerable  training. 

Further,  a  general  contractor  or  construction  en- 
gineer is  well  fitted  to  organize  this  work,  since  he 
very  often  has  had  to  carry  out  a  piece  of  engineering 
under  difficulties  within  an  allotted  time  and  is 
schooled  to  cope  v^'ith  varied  contingencies  and  direct 
his  forces  to  gain  the  best  results.  It  may  be  that 
ploughing  could  be  carried  on  for  twenty-four  hours 
instead  of  ten  hours  per  day,  by  fixing  headlights  to 
the  tractors  and  working  two  twelve-hour  or  three 
eight-hour  shifts. 

This  project  is  worthy  of  deep  consideration  by 
the  contractors  of  Canada  and  by  the  Dominion  Gov- 
ernment. The  conscription  of  labor  for  planting  and 
harvesting  the  crop  has  been  a  matter  of  much  dis- 
cussion, the  government  being  more  or  less  opposed 
to  taking  such  drastic  steps.  It  looks  as  though  let- 
ting contracts  for  harvesting  as  well  as  for  breaking 
in  new  land  would  be  a  quite  reasonable  policy. 


Get   Back  to  the  Land! 

AT  a  meeting  of  the  Exchange  on  March  19th, 
Mr.  J.  P.  Anglin,  President  of  the  Montreal 
Builders'  Exchange,  elaborated  the  plan  for 
the  cultivation  of  idle  land.  He  pointed  out 
that  the  country  had  the  land,  the  contractors  the  or- 
ganization ;  men  were  available,  and  profits  were  as- 
sured, thousih  in  regard  to  the  latter  Mr.  Anglin  took 
the  stand  that  this  was  secondary.  'I'liere  was  plenty 
of  available  machinery,  and  even  the  question  of  get- 
ting sufficient  tractors  could  be  solved.     As  to  labor 
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this  seemed  at  first  a  point  of  difficulty,  but  contractors 
knew  well  that  labor  could  be  secured.  Where  some- 
thing was  going-  on,  there  was  always  labor.  Another 
fact  in  the  labor  problem  was  that  munition  plants 
were  slackening  up  and  many  mechaics  who  knew 
how  to  run  machinery  would  be  available  to  run  ma- 
chines on  farms.  He  pointed  out  that  machinery 
would  work  in  shifts,  night  and  day,  the  business  be- 
ing run  as  contractors  run  the  business  of-  getting 
through  an  ordinary  contract  within  a  specified  time. 
Moreover,  Mr.  Anglin  said,  not  many  men  would  be 
required,  and  the  most  that  could  be  used  this  year 
was  3,000,  a  mere  drop  in  the  labor  bucket. 

A  resolution  endorsing  the  idea  was  passed,  and  the 
Minister  of  Agriculture  is  to  be  asked  to  take  immedi- 
ate action. 


Contractors'  Production  Scheme  is  Com- 
mended by  Special  Committee 

THE  agricultural  tpmmittee  appointed  by  the 
chairman  of  the  Canada  I<'ood  Board,  Mr.  H.  B. 
Thomson,  to  report  on  the  proposal  to  utilize 
contractors  and  their  organizations  for  develop- 
ing tracts  of  idle  land  for  food  production,  has  made  its 
report.  The  findings  are  signed  as  follows:  Mr.  W.  J. 
lUack,  commissioner,  Dejjartment  of  Agriculture,  Ot- 
tawa- Mr.  J.  N.  Grisdale,  director.  Dominion  Experi- 
mental Farms;  Mr.  H.  O.  Wright,  M.P.,  Battleford ; 
Prof.  lames  Murray,  Macdonald  Agricultural  College; 
Mr.  A.  Eeitch.  manager,  Ontario  Agricultural  College 
Experimental  Farm;  Mr.  C.  F.  Bailey,  y\ssistant  De- 
l)uty  Minister  of  Agriculture  for  Ontario;  and  Mr. 
George  S,  Henry,  M.L.A  The  conclusions  of  the  com- 
mittee are  as  follows: 

1.  That  immediate  action  be  taken  to  utilize  this 
great  semi-latent  force  of  contractors  to  organize  the 
non-productive  labor  of  Canada  to  speed  up  the  work 
of  food  production  on  idle  lands.  Idle  organizations, 
plus  idle  labor,  plus  idle  land. 

2.  That  in  the  East  the  first  operations  be  on  idle 
land  adjacent  to  or  within  the  municipalities  of  Mont- 
real and  Toronto,  and  that  the  work  here  be  conducted 
as  an  experiment  with  the  view  to  :  (a)  Inducing  a  class 
not  engaged  in  agriculture  to  turn  their  attention  to 
the  land;  and  (b)  demonstrating  to  the  people  gener- 
ally the  fact  that  agricultural  production  is  the  great 
need  of  the  day. 

3.  That  the  operations  in  the  West  be  on  a  compre- 
hensive scale,  and  include  as  much  suitable  land  as  it  is 
found  possible  to  group  conveniently  for  economical 
management. 

4.  That  the  construction  organizations  of  Canada 
provide  the  forces  to  carry  out  the  work  under  the  ex- 
pert direction  of  the  best  agricultural  men  of  Canada, 
and  that  everv  effort  be  made  for  maximum  crops  in 
1910,  1920.  and  1921. 

No  Labor  from  Farms 

.1  That  the  co-operation  of  the  Soldier.s'  Settlement 
Board  be  secured. 

6.  That,  as  this  plan  is  based  on  using  the  less  i)ro- 
du'Ctive  and  idle  labor  under  organized  direction,  no 
person  should  be  emijloyed  who  was  engaged  in  food 
production  in  1917,  unless  it  can  be  shown  that  his  ser- 
vices are  essential  to  this  great  jiroject.  and  that  no 
labor  be  taken  from  existing  farms.  This  committee  is 
of  the  opinion  that  this  idle  land  cultivation  movement 


would  result  in  a  considerable  number  of  men  i)erman- 
ently  settling  on  the  land,  and  it  is  also  probable  that 
in  securing  labor  for  this  |)r(jject  much  labor  could  be 
diverted  to  existing  farms. 

7.  'J'hat  plans  be  made  and  the  organization  j)re- 
pared  to  increase  its  operations  on  the  cessation  oi  hos- 
tilitieis  when  the  most  idle  labor  will  be  available,  and 
when,  undoubtedly,  the  greatest  scarcity-  of  food  will 
exist,  both  here  and  abroad. 

8.  That  we  beliexe  the  urgent  need  for  increasing 
food  production  is  such  that  the  government,  through 
the  Canada  Food  Board,  should  give  the  i)roject  its 
technical  and  financial  support. 

9.  That,  in  view  of  the  shortness  of  the  time  left  to 
pre;)are  for  commencing  operations,  immediate  action 
is  imperative. 


Toronto  Builders'  Exchange  Meets 

TilE  first  meeting  of  the  Toronto  Builders'  Ex- 
change in  their  new  quarters,  34  Victoria  Street, 
was  held  on  Wednesday,  March  13,  with  Presi- 
dent W.  F,.  Dillon  in  the  chair.  Ny  business 
was  transacted.  Mr.  Walter  Davidson,  on  behalf  of 
the  members,  presented  the  retiring  president,  Mr. 
S.  R.  Hughes,  with  a  beautiful  club  bag  in  appreciation 
of  his  efficient  services.  Mr.  John  Aldridge  presented 
a  mahogany  humidor  filled  with  a  good  brand  of 
cigars,  also  a  framed  Life  Membership  Certificate  in 
the  ILxchange,  to  Mr.  Wni.  Forbes,  of  the  firm  of 
Ford  and  Forbes.  Mr.  Forbes,  who  is  78  years  old. 
has  been  in  the  contracting  business  for  52  years  and 
a  member  of  the  Exchange  for  51  years,  having  been 
a  charter  member  of  the  Toronto  Builders'  and  Sup- 
ply Association,  which  later  was  formed  into  the 
Builders'  Exchange  of  Toronto.  Mr.  Forbes  is  the 
only  member  to  enjoy  the  distinction  of  a  Life  Mem- 
bership. 

Several  speeches  of  a  reminiscent  nature  followed 
the  presentations.  Among  the  speakers  were  W.  J. 
Hill,  Registrar  of  York  County;  John  Poacher;  John 
Wickett;  James  Munro;  Wm.  Hughes;  Geo.  Gander; 
Henry  Taylor ;  Capt.  McFarrcn ;  George  Stocker ; 
Henry  Jennings,  and  Charles  Bulley. 


Mineral  Production  in  Canada 

MIXER.'VL  production  of  Canada  has  materially 
increased  in  value,  although  not  in  quantity, 
during  the  year  1917.  The  value  of  the  last 
year's  production  shows  an  8.9  per  cent,  in- 
crease over  the  values  of  1916,  amounting  to  $15,781,- 
303.  Two-thirds  of  this  increase  is  directly  attributed 
to  coal,  gypsum,  and  cement,  though  the  quantities 
marketed,  of  these  minerals,  were  less  than  in  the  pre- 
vious year.  This  falling-ofT  in  the  production  of  coal 
has  a  diminishing  effect  on  the  metallurgical  produc- 
tion, the  reduced  ])roduction  of  co])per  and  gold  being 
in  part  attributal)le  to  this  cause.  Details  of  the  re- 
port on  the  mineral  ])roduction  api)car  in  this  issue, 
which  shows  there  has  been  an  increase  in  output  of 
zinc,  cobalt,  molvbdenite.  and  nickel. 


New  Sales  Office 

MacKitmon.  Holmes  &  Co.,  Ltd.,  of  Sherbrookc. 
(Juo.,  have  o])ened  a  sales  office  at  404  New  P.irks 
Building,  Montreal.  Que.,  Mr.  W.  J.  Lochhead  being 

in  charge. 
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Flat  Slab  Codes  Compared  with  Tests  Carried 
Out  on  Toronto  Buildings — 11. 

Submitted  by  the  City  Architect's  Department — Present  Article  Deals  with  Robert 
Simpson  Building— For  previous  Article  See   Contract  Record,    Oct.    17,  1917 


Toronto,  March  23,  1918 
Editor.  Contract  Record  : — 

I  beg  to  hand  you  herewith  results  of  tests  on  the 
i:)uilding  of  the  Robert  Simpson  Company,  compared 
with  flat  slab  codes  of  diflferent  municipalities;  also  an 
article  contributed  by  Professor  Gillespie  of  the  Uni- 
versity of  Toronto. 

At  the  time  the  tests  were  made  Professor  Gillespie 
kindly  consented  to  help  this  department  in  conducting 
a  test  which  would  prove  whether  the  building  was 
strong  enough  to  carry  the  loads  for  which  it  was  de- 
signed, and  it  was  also  thought  that  the  tests  would 
give  additional  information  to  this  department,  so  that 
we  would  be  in  a  position  to  draft  an  up-to-date  by-law 
covering  flat  slab  type  of  construction. 

Due  to  the  cracks  around  the  column  capital  it  was 
necessary,  as  shown  in  I'ig.  6,  to  break  the  ])anel  into 
strips,  finding  the  moment  of  inertia  of  each  strip,  and 
then  adding  them  together.  This,  of  course,  would  only 


J>*    V      r     <y     ^     ^  3 


thereby  weakening  the  resisting  value  of  the  concrete 
in  tension,  so  that  even  when  the  loads  were  removed 
the  original  dead  load  would  cause  considerable  stress 
in  the  steel  and  concrete  due  to  damaged  condition  of 
the  concrete;  therefore,  when  the  final  extensometer 
readings  are  taken  the  set  of  the  concrete  will  be  read 
by  the  instrument. 

The  deep  cracks  around  the  column  heads  are  due 
to  the  steel  work  being  set  too  low  below  the  top  of 
concrete.  It  will  be  noted  by  referring  to  Fig.  3,  Col. 
2i,  that  the  average  distance  below  the  top  of  the  con- 
crete to  the  steel  is  about  ZYz  in.  It  is  evident,  there- 
fore, that  as  soon  as  there  is  any  tensile  stress  in  the 
steel  that  there  must  be  considerable  tensile  stress  in 
the  outside  fibres  of  the  concrete,  and  as  this  is  only 
good  for  about  350  pounds  to  the  square  inch  it  would 
soon  crack.  From  this  test  it  would  seem  to  the  writer 
that  either  Chicago  or  Philadelphia  codes,  or  the  re])ort 
of  the  joint  committee  would  give  very  safe  and  satis- 
factory results. 

Professor  Gillespie  was  assisted  by  Mr.  R.  J.  Fuller 
and  Mr.  T.  D.  Mylrea,  who  were  in' the  emjjloy  of  this 
department  at  the  time  the  tests  were  made,  and  Mr. 
W.  A.  McM.  Cook,  of  this  department,  assisted  in  com- 
|)iling  the  results  as  given  herewith. 

"S'ours  very  truly, 

W.  W.  Pearse, 
Citv  Architect  and  Superintendent  of  P>uildins'. 


The  Question  of  Unbalanced  Thrust 


give  at  best  a  very  rough  approximation,  and,  there- 
fore, in  considering  these  tests,  due  consideration  must 
be  given  to  this.  I  might  draw  your  attention  to  the 
■Stresses  given  on  Fig.  3-4,  where  it  will  be  noticed  in  a 
great  many  cases  that  when  the  load  is  removed  en- 
tirely there  still  seems  to  be  a  larger  stress  in  the  steel 
and  concrete  than  what  was  given  by  the  first  load  of 
135  pounds.  This  is  shown  in  tables  of  stresses  under 
columns  1  and  4.  The  onlv  explanation  I  can  give  for 
this  is  that  concrete  has  not  the  elastic  nature  that 
steel  has,  but  is  more  plastic,  and,  therefore,  when  the 
load  is  a])|)lied  to  concrete,  the  concrete  in  compression 
is  crushed  and  does  not  spring  back  to  its  original  i^osi- 
tion.  Another  rea.son,  no  doubt,  is  due  to  the  fact  that 
when  the  second  load  of  270  i)ounds  was  apj)lied,  bad 
cracks    developed    around    the    column    capital    head, 


By  Peter  Gillespie,  M.  Can.  Soc.  C.  E.  

No  other  type  of  reinforced  concrete  construction 
has  ap])ealed  to  the  building  public  or  has  caught  the 
l)0])ular  fancy  as  has  that  commonly  described  as  the 
flat  slab  or  girderless  floor.  The  resulting  economy  in 
storey  heights,  the  simplified  form  construction,  the 
unbroken  ceilings,  and  the  ease  with  which  auxiliary 
equipment,  as,  for  example,  sprinkler  systems  can  be 
installed,  have  all  contributed  to  that  popularity.  But, 
while  these  advantages  have  been  generally  recog- 
nized, the  difficulties  attending  the  rational  design  of 
flat  slab  structures  have  also  been  appreciated,  because 
this  type  does  not  lend  itself  to  either  simple  or  satis- 
factory theoretical  treatment.  Recognizini^  this,  pub- 
lic-spirited firms  and  organizations  have  provided  facili- 
ties whereby  tests  of  full-size  buildings  have  been 
made  wih  a  \iew  to  studying  the  behavior  of  floors 
under  loads,  and  thereby  formulating'  empirical  rules 
for  the  design  of  flat  slabs  which,  when  constructed, 
would  be  safe  without  being  wasteful.  These  tests 
have  usually  consisted  in  ai)])lying  to  the  floor,  a  live 
load  equal  to  or  exceeding  that  for  which  the  structure 
was  built  and  then  measuring  the  deflections  and  the 
deformations  in  the  steel  and  concrete  at  certain  select- 
ed iilaccs  in  order  to  determine  the  intensity  of  the 
stress  resulting.  From  the  nature  of  the  work  some 
form  of  portable  extensometer  was  necessary,  and  for 
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Fig,  3-Plan  of  seventh  floor. 


this  that  known  as  the  Berry  strain  gauge  or  some 
modification  of  it,  has  generally  been  used. 

Any  type  of  extensometer  which  has  to  be  attached 
to  a  specimen  and  removed  again  between  readings 
cannot  possess  the  accuracy  of  measurement  usually 
obtained  from  the  stationary  forms.  Then,  again,  con- 
crete is  a  material  for  which  the  ratio  of  stress  to  de- 
formation is  much  more  variable  than  it  is  for  the 
metals.  Moreover,  for  any  given  concrete  and  for  all 
stresses  above  moderate  working  values,  Hooke's  law 
of  proportionality  between  stress  and  strain  does  not 
obtain.  Further,  it  is  usually  quite  impossible  to  know 
at  just  what  stage  of  the  operation  of  loading  the  con- 
crete in  tension  will  crack  and  throw  ujion  the  rein- 
forcement the  bulk,  if  not  all,  the  tension  which  it  had 
been  carrying.  In  consequence  of  these  limitations  it 
will  be  conceded  that  the  figures  obtained  from  the  use 
of  the  portable  extensometer.  especially  on  concrete 
.'Structures,  must  be  interpreted  in  a  broad  and  liberal 


manner,  and  that  they  must  not  be  considered  as  re- 
flecting the  last  refinement  of  physical  measurement. 
It  should  be  noted,  too,  that  the  inevitable  errors  are 
probably  relatively  greater  for  small  deformations  than 
for  large,  since  the  ratio  of  probable  error  to  a  large 
deformation  is  less  than  to  a  small  one. 

With  respect  to  the  Simpson  building  test,  there  is 
one  point  to  which  attention  might  be  called,  because 
it  relates  to  a  phenomenon  which  has  been  observed  in 
several  previous  tests,  and  is  one  which  concerns  the 
values  to  be  assigned  for  the  working  stresses  in  both 
materials.  To  illustrate.  Fig.  10  has  been  prepared 
from  the  test  data.  Tt  will  be  seen  that  the  various 
values  of  the  observed  deformations  for  the  several 
gauge  lines  lying  diagonally  in  one  direction  from 
column  23  have  been  plotted  with  respect  to  a  hori- 
zontal axis,  elongations  unward  and  shortenings  down- 
ward. Whether  these  relate  to  steel  or  concrete  does 
not  concern  us,  since  it  is  to  only  one  po.sition  on  this 
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radial  line  that  attention  is  invited.  Generally  s])eak- 
\n'^,  when  either  line  crosses  the  horizontal  axis,  it  de- 
notes a  point  of  zero  deformation,  and,  therefore,  a 
point  of  zero  flexural  stress  and  of  zero  bending  mo- 
ment. If  both  lines  cross  the  zero  axes  at  the  same 
point  it  denotes  a  true  point  of  contraflexure,  at  which 
the  stresses  are  mainly  shears.  In  Fig.  10,  however,  this 
is  not  the  case,  and  for  some  distance  outward  from 
gauge  line  715  the  slab  appears  to  be  altogether  in  com-, 
pression,  and  at  gauge  line  610  this,  according  to  "the 
records,  is  equal  to  an  average  stress  of  70  pounds  per 
square  inch,  with  a  resultant  acting  much  nearer  the 
lower  face  than  the  upper.  Moreover,  in  this  particu- 
lar region  the  situation  is  not  complicated  by  the  i)res- 
ence  of  three  or  ft)ur  superimposed  layers  of  metal  such 
as  are  found  in  some  other  places.  This  phenomenon 
is  ])robably  due  to  the  partial  behavior  of  the  slab  as  an 
arch,  an  hypothesis,  indeed,  for  which  there  is  consider- 
able warrant,  since  the  peculiarity  has  been  observed 
and  reported  on  several  occasions. 

The  Citv  Architect  of  Toronto,  Mr.  W.  W.  Pearse, 


is  to  be  commended  on  the  way  in  which  he  has  plan- 
ned these  investigations  and  on  the  amount  of  profit- 
able study  which  he  has  devoted  to  this  problem  of 
construction.  All  of  the  doubtful  points  have  not  been 
cleared  up  as  yet,  although  much  light  has  been  thrown 
on  many  of  them.  As  a  result  of  careful  and  patient 
work  by  many  investigators  the  design  of  flat  slab 
structures  is  to-day  on  a  much  more  intelligent  basis 
than  it  was  five  years  ago. 


Results  of  Test  on  the  Robert  Simpson 
Building  Compared  with  Flat  Slab  Codes 


By  W.  W.  Pearse,  C.  E. 


THE  method  of  construction  used   in  this  building  is 
the  four-way  flat  slab  drop  head  reinforced  concrete 
system  known  as  "the  four-way  system."     Fig.  1  is 
a    general    plan    of    tlie    building    showing    the    area 
tested. 

Figs.  3,  3  and  4  show  the  arrangement  of  the  reinforce- 
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Fig.  4-Plan  of  sixth  floor  ceiling. 
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iiu-iil,  iuul  llif  liicalioii  111  llic  poiiit^  wIkti-  llu-  iciiliiiMn  wen- 
liikcn  and  the  stresses  obtained. 

The  readings  for  a  live  load  of  135  lbs.  per  sq.  ft.  will  be 
considered. 

In  comparing  the  stresses  found  by  cxtensomctcr  tests 
and  those  computed  in  accordance  with  the  various  building 
regulations  the  following  notation  will  be  used: 

L  =  distance  centre  to  centre  of  columns  in  feet. 

w  =  Total  live  and  dead  load  per  sq.  ft.  =  135  +  ll.-i  = 
248  lbs. 

W  =  Total  panel  load  in  lbs.  =  wL'. 

S=  Tensile  stress  per  sq.  in.  in  steel. 

Ct  =  Extreme  fibre  tensile  stress  per  sq.  in.  in  concrete. 

C  =  Extreme  fibre  compressive  stress  per  sq.  in.  in  con- 
crete. 

I  =  Moment  of  inertia. 

Qt  =  Section  modulus  for  side  in  tension. 

Qc  =  Section  modulus  for  side  in  compression. 

l',s  =  Modulus  of  elasticity  of  steel  =  30,000,000. 

Ec  :^  Modulus  of  elasticity  of  concrete  in  compression  = 

:i,r)00,ooo. 

Et  =  Modulus  of  elasticity  of  concrete  in  tension  = 
2,800,000  (assumed  as  8Ec/10  same  as  used  for  VVm.  Davies 
Company   Building). 

Fig.  .5  shows  the  strips  into  which  the  slab  is  considered 
to  be  divided  for  purposes  of  calculation. 

Strip  A  at  Edge  of  Capital 

The  stresses  in  strip  A  at  the  edge  of  the  column  cap- 
ital will  be  considered  first.  The  width  of  strip  A  will  be 
taken  as  L/2  as  assumed  in  the  tliicago  Code  and  Joint 
Committee   Report. 

In  Fig.  6  the  neutral  axis,  as  obtained  from  deforma- 
tions, has  been  plotted  for  readings  Nos.  710,  713,  717,  fiOl. 
()07  and  G14,  and  its  average  position  was  found  to  be  Q'A 
in.  from  the  top  of  the  slab  as  indicated. 

In  order  to  arrive  at  a  rational  method  for  determining 
the  section  moduli  of  the  section,  making  due  allowance  for 
tension  in  the  concrete,  it  was  assumed  that  the  tensile 
strength  of  concrete  is  ]/l2th  of  its  compressive  strength 
(see  "Materials  of  Construction,"  4th  edition,  by  J.  B.  John- 
son, p.  G04d)  and  thence  was  found  the  maximum  deforma- 
tion which  could  occur  in  the  concrete  without  the  forma- 
tion  of  cracks. 

The  ultimate  compressiye  strength  of  the  concrete  was 
found  by  test  to  be  3900  pounds  per  sq.  in.  Hence  the  ulti- 
mate tensile  strength  would  be  3000/12  pounds  per  sq.  in.  = 
32.')  pounds  per  sq.  in.  and  the  corresponding  deformation 
reading  for  live  load, 
40,000       135 

325  X X  =  2.5   (See  note  at  foot  of  Table  4). 

2,800.000       248 
taking  Et  =:  8Ec/10  =  2,800,000  for  the  concrete  used. 

The  points  in  the  cross-section  at  which  this  deforma- 
tion occurred  have  been  plotted  in  Fig.  6  and  the  concrete 
I)elow  the  same  was  considered  as  effective  cross-section  in 
computing  the  moment  of  inertia  and  section  moduli  of 
the    section.      The    upper    inclined    line    in    the    figure    marks 


llie  upper  limit  nl'  this  effecUvr  i  i.ij,.-,-section  and  th;  lower 
inclined  line  is  drawn  through  the  points  obtained  for  the 
neutral  axis  for  the  three  sets  of  readings  mentioned  above. 
The  effective  section  of  concrete  was  divided  into  five  rect- 
angles, a,  b,  c,  d  and  e.  Figs.  Ga,  6b,  Gc,  Gd  and  Ge  show  these 
rectangles  with  the  positions  of  their  rcspic  :ti\  c-  neutral  axes 
as   obtained   from   Fig.   6. 

The  steel  has  been  considered  as  rrpi.iiLii  i»>  a>  niuiva- 
lent  area  of  concrete  assuming  the  moduli  of  elasticity  of 
ste^l  and  concrete  in  tension  to  be  30.000,000  and  2.800,000 
respectively.     The  moment  of  inertia  of  each   rectangle  and 
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Fig.  5. 
its  proportionate  area  of  steel  was  obtained  and  the  results 
added  to  obtain  the  total  moment  of  inertia  for  the  section. 
Using  the  average  position  of  the  neutral  axis  as  9J4  in.  from 
the  top  of  slab  the  section  moduli  were  then  determined. 
•The  results  are  as  follows: — 
I  =  14906 
Qc  =  3140 
Qt  =  1612 
.'Vccording  to  Chicago  Code. 

VVL        125,000  X  23.43  X  12 
Mr  = = =  1,120,000  inch  Ib.s. 


30 


Mr 


Tliereforc.  C 


30 
1,120,000 


=  —  357  H 


Qc  3140 

Mr        1.120,000 

and  Ct  = = =  695  lbs.  (ler  sq.  in. 

Qt  1612 

The  average  of  readings  601,  007.  and  Gl4  is  — 


>«.  per  sq,  m. 


257   for 
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live-  load  only,  which  coiri-sponds  to  a  sires,--  of  —  '>->',  X 
3+h/i,-J5  =  —  47(>  potimis  per  sq.  in.  for  live  and  dead  load 
combined.  This  is  somewhat  ,s>Teater  than  the  value  for  C 
Computed  above. 

Using  the  extreme  fibre  stress  Ct  ==  ^9")  pounds  per  sq. 
in.  in  the  concrete  as  found  above,  the  computed  stress  in 
the  steel  is  found  to  be  5020  pounds  per  sq.  in. 

The  average  of  readings  710,  7i:i,  and  717  is  3300  for 
live  load  only,  which  corresponds  to  a  stress  of  2300  X 
248/135  =  4230  for  live  and  dead  load  combined,  which  agrees 
very  well   with   that   computed. 

Tlie  Philadelphia  Code  gives  the  bending  moment  as 
\VL/2H.4  (WL/47  for  the  steel  in  the  straight  liand.  and 
VVL/T2  for  the  steel  in  the  diagonal  band). 


The  average  extreme  fibre  stress  in  the  concrete  for  total 
load   as   found  above  was  —  476. 

1 35,000  X  22!43  X  1 2 

Therefore.       =  3140    X    470, 

x' 
whence  x'  =  S2.f>. 

The  average  of  .x  and  x'  =  29.3  or  roughly  30. 

Therefore,  the  moment  as  found  from  test  is  WL/30, 
which  agrees  with  the  Chicago  By-law  and  also  very  closely 
with  the  Philadelphia  By-law. 

Strip  B  at  Centre  of  Panel 

In  Fig.  8  the  position  of  the  neutral  axis  has  been  de- 
termined as  before  from  deformation  readings  SOO,  801,  059 
and  000,  the  average  of  readings  800  and   801    bein.g  3.9  and 
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Fig.  7. 
The  Joint  Committee  Report  gives  the  moment  as  WL/25. 
The  stresses  computed  by  these  moments  for  the  read- 
ings mentioned  above  are  given  in  Table  3.     It  will  be  noted 
that   the   distribution   of   steel   at   the   column    capital    in    the 
straight   and   diagonal   bands   differs   considerably   from   that 
required  by  the  Philadelphia  Code,  so  that  the  table  shows 
',  a  high  stress  for  the  steel  in  the  straight  band,  and  a  com- 
•;paratively  low  stress   for  the   steel   in   the   diagonal   band   at 
this  point  in  the  computation  by  the  Philadelphia  Code. 

To    find    the    moment    coefficient    which    corresponds    to 

'the  stresses  computed  from  deformations  given  by  test  we 

rnay   equate    the   bending   moment   to   the    resisting   moment 

thus:— WL/x  =  Qt.Ct  and  VVL/x'  =  Qc.C  where  x  and  x' 

are  the  coefficients  to  be  determined. 

The   average   unit   stress   in   the   steel    for   total   load   as 


Fig.  8-1    7195,  Q:    2620,  Q.     140 


the  average  of  readings  659  and  660  being  1.35. 

The  width  of  strip  B  has  been  taken  as  L/2  and  the 
area  of  steel  assumed  according  to  the  Chicago  By-law. 

Using  the  greater  of  the  deformations  found  for  the  re- 
inforcement, viz.,  1.6,  it  is  found  that  the  concrete  below  a 
point  about  f^  in.  from  the  lower  surface  is  over-stressed  in 
tension.  Therefore,  only  the  concrete  above  this  point  has 
been  considered  as  effective  cross-section  in  computing  the 
moment  of  inertia  and  section  moduli  of  the  section  which 
follow: — 


I  =  7195  Qt  =  2030 

According  to  Chicago  By-law  Mc  : 
in.  pounds. 

280,000 

Therefore,    Ct  = =  106, 

2620 


Qc  =  1410 

=  WL/120  =  280,0,:0 


C£(?i//i'a/e/7/^  area  o/- 
A  X   co/2c:re/S  /iCftf/2o  fame 


Fig.  9-I--4102,  Qc    1346,  Qt  876 


[found  above  from  readings  710,  713  and  717  was  4330  pounds 
tper  sq.  in. 

"This  corresponds  to  an  extreme  fibre  stress  in  the  con- 
Screte  of 

3,800,000          9K 
42:!0  X  X  =  584   lbs.   per   sq.   in. 


30,000,000 


6^ 


125,000  X  23.43  X  12 
Therefore,      =  1613   X  584, 

X 

whence  x  =  36. 


380,000 

and  C  =:  =  300. 

1410 

Using  the  extreme  fibre  stress  of  100  pounds  per  sq.  in. 
in  the  concrete  the  computed  stress  in  the  steel  is 

1   13/16  30,000,000 

106  X  , X =  750  lbs.  per  sq.   in. 

2J4  3,800,000 

The  average  live  load  stress  found  from  readings  659 
and  660  is  1012  pounds  per  sq.  in.,  which  corresponds  to  a 
total  stress  of  1012   X   346/135  =  1847  pounds  per  sq.  in.  or 
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more  than  twice  that  found  by  using  the  Chicago  Code,  tak- 
ing into  consideration  tension  in  the  concrete. 

The  average  live  load  stress  found  from  readings  800  and 
801  is  341  pounds  per  sq.  in.,  whicli  corresponds  to  a  total 
stress  of  341  X  246/135  =  622  pounds  per  sq.  in.  in  com- 
pression in  extreme  fibre  of  concrete,  or  more  than  three 
times  that  found  by  Chicago  Code,  taking  into  consideration 
the  tension   in   the   concrete. 


;il 


nicnt  of   '/^    (WL/-1'J  +   WL/38.4)  =  \VL/44   for  stri| 
centre. 

Strip  B  at  Centre  Line  of  Column 

y    shows    a    cross-section    tlirou.i;h    strip    H    al    Ihi 


Fig. 


R^ 
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The  stresses  computed  hy  the  other  By-laws  are  given 
in  Table  3. 

To  find  the  bending  moment  which  corresponds  to  the 
stresses  ascertained  by  tests  we  have  as  before: — 

WL/x  =  Qt.Ct  and  WL/x'  =  Qc.C  where  x  and  x' 
are  the  required  coefficients. 

The  unit  stress  in  the  steel  for  the  total  load  was  1847 
pounds  per  sq.  in.  as  found  above. 


Fig.  10.— Deformations  in  steel  and  concrete  graphically  shown. 

centre  line  of  columns,  indicating  the  position  of  the  neutral 
axis  as   determined   from  deformation   readings. 
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This  corresponds  to  a  stress  in  the  concrete  at  2J4 
below  the  neutral  axis  of 


1847  X 


2,800,000 


X 


2J4 


=  262, 


Therefore 


30,000,000         1  13/16 
125,000  X  22.43  X  12 
•  =  2620    X    262 


wlicnce  X  =  49  or  Mc  =:  WL/49. 

Considering  now   the   stress   in   the   concrete   which   was 


It  was  found  in  the  same  manner  as  before  that  a  de- 
formation of  2.5  for  the  live  load  would  occur  at  3.82  in. 
above  the  neutral  axis,  so  that  only  the  concrete  below  this 
point  could  be  considered  effective.  The  properties  of  the 
section   determined   on   this   basis   are: — 

I  =  4102  « 

Qc  =  1346 

Qt  =  876. 

The   bending   moment    according   to   Chicago    By-law    is 
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632  pounds  per  sq.  in.  for  total  load  we  have 
135,000  X  22.43  X  12 


=  1410  X  623 


whence  we  find  x'  ^  38.4  or  Mc  =  VVL/38.4. 

Taking  the  average  of  these  two  results  we  have  a  mo- 


336,000  in.  pounds. 

Therefore,  C  = 

Ct 


236,000 


1346 
236,000 

876 


=  175J4  lbs.  per  sq.  in. 


=  270 
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30,000,000 

and  S  =  270  X  =  3,890  lbs.  per  sq.  in. 

2,800,000 
Readings  583  and  784  give  C  =  319  and  S  =  3960  as  tjie 
stresses  for  total  load. 

To    find   the   bending   moment   coefficient   corresponding 
to  these  readings  we  have 

111,000  X  21>i  X  12                                      2,800,000 
=  876  X  3960  X  


whence  x 


30,000,000 
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+2S 

+/-3 

-2  / 

734 

-2-7 

+70 

-82 

-26 

797 

+74 

+7  9 

-1-7 

-0  7 

73S 

-22 

+3-3 

-4-9 

-03 

798 

+02 

-09 

-0  8 

-7-3 

736 

-01 

-0  2 

-0-7 

-31 

799 

+0-7 

-3-8 

+7-4 

-0-8 

7/7 

+/-3 

+34 

+4  0 

+08 

600 

-43 

-63 

-90 

-6/ 

738 

-03 

+/-6 

-13 

-1-6 

001 

-3-3 

-6  4 

-69 

-7-2 

739 

*oe 

-42 

-07 

-3  7 

&02 

-03 

-0-7 

-/■7 

+02 

760 

+07 

-/■/ 

-03 

-16 

e>03 

-19 

-S7 

-76 

-4'-* 

761 

804 

-76 

-8-2 

-13-2 

-83 

767 

0-0 

-0-7 

+03 

-10 

BOS 

-1-7 

-7  4 

-2/ 

-7  8 

763 

to 

-/■3 

-02 

-I^J 

806 

+60 

-ir-4 

+//4 

*S3 

-f  ■=   -re./ws/o/\/ 


—   coMPf^essio/-/ 


Note— Deformation  readings  are  muUiplied  5000  times,  also,  tlie  deformations 

are  for  a  distance  of  8  inches,  so  for  actual  unit  drfoimations 

figures  given  should  be  multiplied  by  4000. 

which  gives  Ms  =  WL/88  computed  from  stress  in  steel 
111,000  X  21^  X12 

also     =  1346    X    319 

x' 
whence  x'  z=  66, 

which  gives  Ms  =  WL/66  computed  from  stress  in  concrete, 
or  an  average  of  Ms  =  WL/77  for  strip  B  at  the  centre  line 
of  columns. 

Strip  A  at  Centre 
As  there  is  no  reading  on  the  concrete   for  strip   A  at 
the   centre   we    cannot    find    the    moment    of   inertia   of   this 
section. 

By  reference  to  Table  3  it  will  be  noted  that  for  the 
points  of  negative  bending  moment  in  strips  A  and  B  there  is 
a  fairly  good  agreement  between  the  results  obtained  by 
test  and  those  computed  by  the  bending  moments  specified 
in  the  various  codes,  making  allowance  for  tension  in  the 
concrete. 

There  is  not  a  good  agreement  between  the  results  ob- 
tained at  the  one  point  of  positive  bending  moment  for 
which  readings  were  given  so  that  I  could  be  found. 

This  may  possibly  be  partly  due  to  the  fact  that  the 
adjacent  panels  were  not  loaded  which  would  have  the  eflfect 
of  increasing  the  positive  moments  in  the  loaded  panels. 

Moments  which  correspond  to  results   found  by  test: — 

Mr  =  —  WL/29 

Mb  =  Could  not  be  determined. 

Mc  ^=  WL/44  A  large  variation  partly  due  no  doubt  to 
adjoining  panels  not  being  loaded. 

Ms  =  WL/77. 
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By-Products  Coke  Oven  Plant  at  Sydney,  N.S. 

Large   Installation    Required    Extensive  Contractors' 
Plant — Difficulties  in  Obtaining  Labor  and    Materials 


THJ'^  Dominion  Iron  &  Steel  Company  have  a 
contract  with  H.  Koppcrs  Company,  I'ittsburgh, 
Pa.,  for  the  construction  of  a  by-product  coke 
plant.  This  new  plant  is  to  consist  of  120  Kop- 
pers  patented  gross  regenerative  coke  ovens  in  two  bat- 
teries which  contain  60  ovens  each.  The  plant  will 
have  a  capacity  of  2200  tons  of  coal  per  day  and  will 
produce  metallurgical  coke  for  blast  furnace  use  and 
will  recover  gas  for  heating  purposes,  and  tar  and 
ammonia. 

The  construction  work  on  this  plant  is  being  done 
by  the  By-Products  Coke  Company  of  Canada,  Ltd. 
This  company  has  assembled  all  the  necessary  heavy 
construction  equipment,  such  as  locomotives,  locomo- 
tive cranes,  electrically-driven  concrete  mixers,  con- 
crete towers,  electrical  hoists,  etc.  This  equipment 
was  for  the  most  part  brought  from  the  United  States, 
as  no  heavy  construction  equipment  of  this  kind  was 
available  in  the  Maritime  Provinces.  While  the  as- 
sembling of  this  equipment  was  expensive  and  caused 
some  little  delay  in  the  start,  the  saving  in  time  over 
the  use  of  small  equipment  and  of  hand  labor  is  suffi- 
cient to  ju.stify  the  initial  expense  incurred. 

The  labor  market  in  Cape  Breton  for  .skilled  and 
unskilled  workmen  has  been  very  restricted  since  the 
beginning  of  the  war.  A  great  many  men  enlisted  at 
the  first  call  and  others  have  left  for  points  where 
higher  wages  are  being  paid  in  munition  plants.  More 
recently,  the  number  of  laborers  has  been  reduced  by 
the  military  service  draft.  On  account  of  this  labor 
shortage,  it  was  necessary  to  import  a  great  many  men 
from  distant  jwints  in  order  not  to  disturb  labor  con- 
ditions in  an  already  overtaxed  community.  Some  diffi- 
culty was  had  at  first  in  securing  men  from  distant 
points  on  account  of  a  general  impression  that  weather 
conditions  in  Cape  Breton  were  unusually  severe  an;l 
that  construction  work  during  the  winter  months  im- 
poses a  great  hardship  on  the  laborers.  With  some  of 
the  skilled  labor,  it  was  necessary  to  guarantee  a  mini- 
mum number  of  working  days  per  month  before  they 
would  consent  to  come.  In  most  cases  a  bonus  is 
paid  on  a  sliding  scale  basis,  which  increases  every 
three  months.  In  addition,  the  men  are  given  free 
railroad  fare  if  they  remain  on  the  work  for  six  months 
and  return  railroad  fare  if  they  remain  until  the  work 
is  completed. 

Construction  Camps 

It  was  practically  impossible  to  find  suitable  living 
quarters  in  the  town  of  Sydney  and  it  became  neces- 
sary to  build  construction  camps  for  all  the  skilled  and 
semi-skilled  labor,  together  with  the  necessary  com- 
missary for  feeding  the  men.  The  bunk  houses  are 
built  in  small  units,  each  house  accommodating  36  men. 
The  commissary  is  built  in  a  "T"  shape  with  three 
dining  halls,  one  for  unskilled  labor,  one 'for  skilled 
labor  and  one  smaller  hall  for  foremen  and  sub-fore- 
men. While  practically  the  .-^ame  food  is  served  in  each 
dining  hall,  it  has  been  found  that  it  works  to  better 
advantage  to  keep  the  men  separated  according  to 
tlie  character  of  their  work.  It  also  reduced  the  dis- 
tance that  the  waiters  have  to  travel  from  kitchen  to 


the  table,   which   is   quite  an  item   where  300  to  400 
men  are  fed  in-  the  space  of  one-half  hour. 

Most  of  the  common  labor  employed  on  this  work 
are  English  speaking,  and  come  from  Newfoundland, 
Prince  Edward  Island,  Nova  Scotia  and  Eastern  New 
Brunswick.  They  are  well  above  the  average  of  com- 
mon labor  in  most  districts.  Most  of  them  have  small 
farms,  and  it  is  ])ractically  impossible  to  keep  this  labor 
during  the  ])lanting  and  harvesting  seasons,  and  also 
during  the  coldest  months.  They  are  accustomed  to 
"work  out"  during  their  dull  seasons,  and  on  this  ac- 
count it  has  required  a  great  deal  of  attention  to  keep 
a  full  comi)lcment  of  men  on  the  work. 

Hard  to  Get  Sand  and  Gravel 

One  of  the  very  grave  difficulties  encountered  at 
Sydney  was  to  secure  sand  and  gravel  for  concreting 
purposes  in  sufficient  quantities  to  cf>niplete  the  fouufl- 


Fig.  1— Portable  concrete  mixer  and  tower  car. 

atioii  work  in  time.  On  investigation  it  was  found  that 
there  were  no  concerns  equi])pcd  to  supply  the  (pianti- 
ties  needed,  in  fact  there  is  not  a  screening  plant  in 
ojieration  this  side  of  Halifax,  and  for  that  reason  it 
was  necessary  to  recover  and  screen  the  material  di- 
rect. So  few  of  the  good  beaches  are  accessible  by 
railroad  that  it  was  very  hard  to  find  a  suitable  beach 
where  anywhere  near  the  desired  quantity  could  be 
secured.  A  gravel  beach  was  finally  discovered  at 
Mira  Bay,  a  distance  of  22  miles  by  railroad  from  Syd- 
ney, on  the  Sydney  &  Louisburg  Railway,  where,  by 
installing  a  spur  track  and  screening  plant,  the  neces- 
sary quantity  could  be  secured.  While  the  beach  was 
convenient  to  the  railroad,  there  was  absolutely  no 
labor  in  this  territorj-  or  sufficient  teaius  for  scooping 
the  gravel  to  the  screening  plant.  It  was  necessary 
to  erect  a  construction  camp  at  the  beach  for  housing 
and  feeding  the  labor,  horses,  etc.  While  the  gravel 
recovered  was  very  good,  the  screenings  contained  a 
combination  of  silt,  sand  and  loam,  which  was  not 
suited  for  concreting  purposes,  and  which  had  to  be 
wasted.    This  made  it  necessarv  to  look  elsewhere  for 
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sand,  whicli  was  finally  found  on  a  beach  at  Christmas 
Island,  a  distance  of  50  miles  from  Sydney,  on  the 
Canadian  Government  Railway.  It  was  possible  only 
to  secure  sand  in  limited  quantities  owing  to  the  iso- 
lated community  and  shortage  of  cars.  While  this 
sand  was  very  sharp  and  excellent  for  concreting,  it 
was  too  coarse  for  building  for  red  brick  work.  The 
building  sand  was  recovered  from  Sydney  Mines,  about 
12  miles  from  Sydney. 

Portable  Mixing  Plant 

All  the  concrete  was  mixed  and  placed  with  a  port- 
able mixing  plant,  which  consisted  of  an  overhead  stor- 
age hopper  for  sand  and  gravel  with  cement  platform 
at  top  of  batch  hoppers,  which  in  turn  discharged  into 
a  three-quarter  yard  electric-driven  rotary  mixer  and 
from  the  mixer  into  a  hoist  bucket  at  the  bottom  of  a 
35-foot  tower.  All  of  the  equipment  was  mounted  on 
a  flat  car  and  could  be  moved  around  the  yard  to  any 
point  (see  Figure  1).  As  ample  trackage  was  pro- 
vided, the  tower  was  of  sufficient  height  to  permit  an 
easy  flow  through  the  spouts  to  the  work  without  un- 
necessary hand  mucking. 

The  material  encountered  in  excavating  for  the  vari- 
ous foundations  was  a  combination  of  shale  and  hard- 
pan  with  an  underlying  strata  of  rock,  and  in  a  great 
many  places  large  springs  were  encountered  which 
necessitated  continuous  pumping  of  all  excavations  to 
keej)  them  suiificiently  dry  for  form  work  and  con- 
creting ])urpo2s. 

The  ovens  proper  were  built  under  temporary  sheds 
to  protect  the  silica  brick  work  from  exposure  to  wet 
and  cold  weather.  As  the  laws  of  Nova  Scotia  forbid 
the  use  of  salamanders  or  open  fires  of  any  kind,  it 
was  necessary  to  install  a  hot  air  heating  system.  This 
was  accomplished  by  using  a  sawdust  suction  plant 
which  was  secured  from  a  dismantled  car  plant,  and 
by  reversing  the  operation  it  was  made  to  blow  over 
steam  coils  and  piped  to  the  oven  sheds. 

Necessarily,  a  large  part  of  the  material  required 
for  this  plant  must  come  from  the  United  States.  Un- 
der the  present  congested  railroad  conditions,  there 
as  well  as  here  in  Canada,  and  on  account  of  the  heavy 
snow  storms  encountered  in  Northern  New  Brunswick, 
freight  movements  have  been  very  unsatisfactory. 
However,  conditions  are  gradually  becoming  better  and 
it  is  expected  that  freight  will  be  moving  at  normal 
speed  very  soon. 


|City  of  Edmonton  Waterworks  Department 
Shows  a  Large  Surplus  for  1917 

GTTY  COMMISSIONER  A.  G.  HARRISON,  of 
the  city  of  Edmonton,  advises  that  the  water- 
works department  of  that  city  shows  a  large 
surplus  for  1917.     The  financial  statement  and 
[balance  sheet  and  the  net  result  of  the  year's  opera- 
;tion  and  management  for  the  waterworks  department 
[for  the  year  ending  December  31,   1917,   show   that, 
after  all  expenditures  have  been  met.  including  deben- 
■  ture  interest,  sinking  fund,  depreciation,  and  bank  in- 
'terest,  as  well  as  maintenance  and  operation  charges, 
there  is  a  surplus  of  $38,189.75.    This  is  the  best  show- 
ing this  department  has  made  in   the   history  of  the 
city.    For  the  year  1916  the  surplus  was  $24,410.04. 

The  total  revenue  of  the  department  for  the  twehe 
months  ending  December  31,  1917.  was  $368,868.15. 
The  total  ex])enditure  was  $330,678.40.  The  operation 
charges  amounted  to  $1'60.920.72.  The  maintenance 
charges  amounted  to  $22,986.42.     The  cajiital  charges, 


including  depreciation,  were  $146,771.26.  Total  mile- 
age of  mains  under  pressure  in  the  .system,  164.8  miles. 
Total  cost  of  water-main  maintenance  for  the  year; 
£6,346.95,  making  the  average  cost  of  maintenance  per 
mile  $38.70. 

During  the  year  168  new  water  services  were  in- 
stalled and  132  house  sewer  services;  total  number  of 
house  sewer  services  to  date,  9,602 ;  total  number  of 
water  services,  10,829;  average  cost  of  maintenance 
per  water  service,  73c.  During  the  year  a  normal  do- 
mestic pressure  averaging  50  pounds  per  square  inch 
has  been  maintained  throughout  the  system  on  both 
sides  of  the  river  above  the  hill,  while  the  pressure  on 
the  fiats  has  averaged  110  pounds  j)er  square  inch. 

The  fire  dej^artment  has  l)een  enabled  by  means  of 
its  own  equipment  to  boost  the  water  pressure  for  fire- 
fighting  when  and  where  necessary  during  the  past 
year.  This  eliminates  the  necessity  of  boosting  the 
pressure  over  the  entire  system  of  164  miles  of  mains, 
and  protects  the  entire  system  as  well  as  the  high- 
duty  ])umps  at  the  pumping  station  against  unneces- 
sary strain. 

The  growth  of  the  system  has  been  remarkable 
during  the  la.st  ten  years.  In  1908  the  city  had  in- 
stalled 2,520  water  services,  200  hydrants,  and  48.8 
miles  of  water-mains.  The  revenue  that  year  was 
$49,633.67.  In  1917  the  number  of  water  services  was 
10,829;  fire  hydrants,  797;  miles  of  water-mains,  164.8. 
The  revenue  was  $368,868.15.  The  number  of  water 
meters  in  use  in  the  city  is  7,700.  Average  cost  of 
maintenance  |)er  meter  is  96X>c.  Since  the  installation 
of  meters  a  great  saving  has  been  efi'ected  in  the 
amount  of  water  pumped. 

Superintendent  J.  W.  Turner  and  his  stafif  are  to  be 
congratulated  on  the  .showing  made,  which  is  more  re- 
markable owing  to  the  world-wide  adverse  conditions 
as  regards  cost  of  labor  and  material.  The  service 
i^)\en  has  been  constant  throughout  the  whole  period, 
and  by  regular  daily  tests  the  water  supply  is  shown  to 
he  free  from  all  contamination.  One  pound  of  liquid 
chlorine  per  million  gallons  was  used  to  sterilize  the 
water,  and  that  was  all  that  was  found  necessary,  and 
proved  to  be  far  more  economical  than  the  old  hyptj- 
chloride  of  lime  svstem. 


Winnipeg  Aqueduct  Expenditures 

The  financial  statement  for  the  year  ending  Decem- 
ber 31,  1917.  issued  by  the  Greater  Winnipeg  Water 
District  commissioners,  shows  total  liabilities  of  $11,- 
275.587.96.  On  the  aqueduct  itself,  according  to  the 
condensed  statement  of  capital  expenditure,  a  sum  of 
$6,769,337.53  has  so  far  been  expended.  Railvvav  con- 
struction has  cost  $1,418,277.13,  with  $187,539.36  for 
equipment.  The  next  highest  item  is  the  construction 
of  the  reinforced  concrete  pressure  pipe  line,  which 
figures  in  the  statement  for  $625,928.81.  Financial 
charges  appear  for  $551,439.93,  material  supplies  and 
equipment  are  entered  as  $284,131.42,  and  railway  oper- 
ation at  $267,326.49.  Interest  paid  and  accrued  is 
shown  to  total  $315,746.22.  Among  the  liabilities  ap- 
l)ear  $1,283,121.83  of  4>4  inscribed  stocks,  and 
$7,500,000  5  per  cent,  five-year  debentures,  or  a  total  of 
$8,783,112.83.  The  overdraft  at  the  bank  on  December 
31,  1917,  was  $1,042,995.41. 


The  Ottawa  branch  of  the  Canadian  Society  of 
Civil  Engineers  held  their  third  meeting  of  the  year 
on  Thursday,  March  21,  when  Col.  R.  W.  Leonard, 
M.  Can.  Soc.  C.  E.,  delivered  an  address  on  "The 
Manufacture  of  Nicu  Steel." 
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Interesting  Law  Case — City  vs.  Contractors 

Digressions  from  Specifications  Increase  Costs — 
City     Council     Tries     to     Evade     Consequences 


A  CASE  which  may  be  of  interest  to  contractors 
and  engineers  generally  in  charge  of  construc- 
tion works  has  recently  been  concluded  where 
action  was  brought  against  the  city  of  Hamil- 
ton by  Brennan  &  Hollingsworth,  contractors,  in  con- 
nection with  extras  entailed  in  the  construction  ot 
sewers  for  the  Kenilworth  Avenue  subway  drainage, 
in  the  city  of  Hamilton.  These  sewers  were,  in  the 
most  part,  laid  in  a  shale  rock  excavation,  and  the  de- 
cisions, which  are  enumerated  hereafter,  given  by  the 
trial  judge  as  to  common  and  reasonable  practice  m 
this  class  of  excavation,  are  very  important. 

The  considerations  on  which  the  contractors 
claimed  extra  compensation  were  enumerated  l)y  them, 
in  effect,  as  follows : 

1.  The  contract  drawings  exhibited  at  the  time  ten- 
ders were  called  did  not  show  a  plot  of  borings,  but  the 
contractors  were  given  information  in  the  city's  engi- 
neering department  that  the  rock  would  be  encoun- 
tered at  specified  depths  at  the  outfall  end  and  summit 
of  the  sewers,  and  that  the  rock  would  be  fairly  repre- 
sented as  being'  more  or  less  on  a  sloping  plane  be- 
tween these  two  elevations.  As  a  matter  of  fact,  the 
rock  actually  encountered  exceeded  the  amount  esti- 
mated on  the  above  basis  by  some  600  cubic  yards. 

2.  'J'he  plans  showed  the  sewers  to  be  constructed 
in  the  centre  of  the  streets  on  which  they  were  to  be 
laid;  they  were  laid  out  by  the  engineering  deiJarlmcnt 
and  caused  to  be  constructed  on  a  large  percentage  of 
the  work  on  an  ofifset  line  10  feet  from  where  they 
were  shown  to  be  on  the  contract  drawings.  This  was 
claimed  to  entail  greater  depths  of  excavation  and  rock 
work ;  also  pumping  due  to  water  encountered  in  the 
new  excavation. 

3.  The  profiles  gave  the  figured  depths  from  .the 
ground  level  to  the  bottom  'oi  the  excavation  every  100 
feet  that  the  sewers  were  to  be  laid,  the  specifications 
stating  "the  trench  for  the  sewer  to  be  excavated  to 
the  depths  and  grades  shown  on  the  profile  by  a  heavy 
black  line,"  the  black  line  indicating  clearly  the  ex- 
treme depth  of  cut.  There  was  approximately  700  feet 
of  24-inch  sewer  included  in  the  deepest  part  of  the 
contract,  ranging  from  13  to  19  feet  deep,  which  had  a 
concrete  envelope  around  same  6  inches  thick  at  the 
sides  of  the  pipe  and  4  inches  underneath.  The  city 
interpreted  their  plans  as  showing  the  figured  dimen- 
sions to  the  invert  only,  which  naturally  put  the 
sewer  down  six  inches  deeper  than  shown  by  the  draw- 
ings, in  addition  to  a  further  depth  of  five  inches  due  to 
the  change  in  location. 

4.  On  the  line  as  re-located  a  heavy  spring  of 
water  was  encountered,  originating  in  the  centre  of  the 
new  trench ;  the  increased  cost  of  i^umping  and  inci- 
dental extra  cost  of  excavation  due  to  same  was 
claimed. 

3.  On  account  of  the  greater  amount  of  rock  to  re- 
move there  was  necessarily  a  greater  amount  of  sur- 
plus excavation  to  haul  away,  the  voids  in  the  rock 
when  replaced  being  in  excess  of  those  of  ordinary 
earth. 

6.  On  account  of  the  change  in  line  of  sewer  no 
outlet  for  construction  water  at  the  commencement  of 
the  works  was  available  or  permitted  by  the  depart- 


ment for  drainage  purposes,  as  was  shown  on  the  draw- 
ings to  exist. 

7.  The  city  had  undertaken  with  the  Grand  Trunk 
Railway  Company  to  keep  the  subway  pumped  dry, 
jiending  the  construction  of  the  sewers.  The  city  dis- 
charged their  water  in  such  a  manner  that  consider- 
able soakage  took  place"  from  this  source  into  the 
sewer  excavations,  which  had  to  be  removed  in  addi- 
tion to  the  ordinary  construction  water. 

8.  The  city  had  previously  excavated  for  the  sub- 
way, and  in  doing  so  sunk  drill  holes  and  blasted  below 
subgrade ;  in  constructing  the  sewers  through  this  por- 
tion of  the  work  an  overbreak  in  the  rock  excavation 
at  time  aggregated  200  per  cent. 

9.  In  con.structing  the  sewers,  as  previously  stated, 
an  envelope  of  concrete  was  shown  by  detail  on  the 
contract  drawings  to  be  required  6  inches  thick  at  the 
sides  of  the  pipes  and  4  inches  underneath.  The  word- 
ing of  the  specifications  being  "the  width  of  the  cut  at 
bottom  to  be  at  least  8  inches  wider  than  the  diameter 
of  pi])e  to  admit  of  proper  packing  up  to  and  along  the 
sides."  Taking  the  24-inch  pijje  into  consideration. 
this  would  mean,  according  to  the  detail,  a  width  of  40 
inches,  there  being  24  inches  of  pipe,  two  2-inch  walls, 
and  two  walls  of  concrete  6  inches  thick.  According 
to  the  specifications,  however,  a  cut  of  32  inches  only 
would  be  required.  This  ])oint  was  interi)reted  l)y  the 
city  engineer  at  the  time  of  construction  as  meaning  a 
cut  wide  enough  to  admit  an  average  thickness  of  con- 
crete of  6  inches,  as  the  concrete  was  simi)ly  a  filler  be- 
tween the  pipe  and  rock  side  of  the  trench  to  prevent 
cru.shing-  of  vitrified  pii)e,  the  rock  being,  in  his  oi)in- 
ion,  as  strong  as  the  concrete.  Eater,  however,  the 
contractor  was  instructed  to  u.sc  a  wooden  tem])late 
having  a  width  slightly  over  40  inches,  to  be  run  along 
the  trench  at  all  times  ahead  of  the  pipe,  and  that  the 
trench  should  be  at  all  times  wide  enough  to  jiermit  of 
the  template  being  placed  over  the  top  of  the  pipes 
when  same  were  laid  and  before  the  concrete  envelojie 
was  placed.  Its  use  entailed  an  excessive  overbreak 
in  the  rock,  which  gave  the  city  an  envelope  average 
10  inches  in  thickness.  The  additional  rock  excava- 
tion and  necessarj'  concrete  to  replace  same  was  also 
claimed,  as  well  as  overbreak  of  rock  to  top  of  the 
trench. 

There  were  several  other  smaller  claims  for  extras, 
such  as  relocation  of  small  drains  and  additional 
depths,  jointing  tile  pipe  from  the  inside  as  well  as  on 
the  outside,  leaky  water-mains,  non-delivery  of  i)ii)e  by 
the  city,  the  contractors  not  being  permitted  to  lay 
I)ipcs  and  construct  concrete  appurtenances  at  the 
same  time,  owing  to  the  fact  that  there  was  only  one 
inspector  on  the  works,  all  of  which  brought  the 
amount  claimed  up  to  approximately  $5,000. 

Considerable  correspondence  took  place  as  the 
work  progressed,  in  which  the  contractors  strcnuoush 
protested  against  the  interpretation  which  was  being 
]>ut  upon  the  si^ecifications  by  the  engineer,  and  the 
city  were  notified  that  payment  would  be  exiiected  for 
sjjecified  extras,  the  city  engineer  replying  that  pay- 
ment would  be  made  of  what  was  right  and  fair  at  the 
comi)lction  of  the  work,  and  notifying  the  contractor> 
to  proceed  with  the  work ;  also  promising  verbally  on 
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several  occasions  that  they  would  be  paid  for  extras  as 
claimed. 

During  progress  of  the  work  the  city  were  advised 
as  to  the  cost,  and  on  completion  the  amount  spent 
was  submitted  to  them  in  detail  on  request  of  the  city 
engineer.  The  cit}'  engineer  was  prepared  to  ])ay  an 
amount  which  would  have  been  acceptable  to  himself 
and  the  contractors,  and  so  recommended  to  the  con- 
trollers. He  found,  however,  that  he  could  not  get 
payment  approved  by  the  board  of  control,  through 
whose  hands  the  account  had  to  pass,  and  finally  stated 
that,  under  instructions  of  a  sub-committee  of  the 
board,  some  $350  was  all  he  could  allow,  and  that  any 
further  amount  the  contractors  felt  was  due  them 
could  be  sued  for. 

Suit  was  entered,  after  considerable  effort  to  effect 
a  satisfactory  settlement  for  the  many  changes  which 
had  been  effected  in  the  work,  the  relocation  of  the 
major  portion  of  the  sewers,  and  the  claim  that  the 
original  contract  did  not  apply,  as  it  could  not  be  re- 
cognized in  the  work  as  actually  carried  out.  On  a 
writ  being  issued  by  the  contractors,  a  cheque  for  ap- 
proximately $500  was  issued  by  the  city  to  them  to 
cover  extras ;  this  was  accepted  by  the  contractors  in 
part  payment  only  of  their  claim. 

Upon  hearing  this  action,  after  considerable  evi- 
dence had  been  taken  and  experts  examined,  the  trial 
judge,  Mr.  Justice  Clute,  at  the  close  of  the  argument 
made  the  following  remarks : 

"Permit  me  to  make  one  remark.;  perhaps  it  will 
not  be  of  the  slightest  use;  it  will  not  delay  me  in  my 
judgment,  but  it  seems  to  me  that  this  case  is  one 
where,  I  do  not  say  in  legal  justice,  but  as  between 
man  and  man,  the  parties  might  yet  very  well  conic  to 
an  arrangement.  There  is  no  doubt  this  drain  cost 
more  than  the  estimates  of  the  citv,  very  considerably 
more,  and.  as  it  turned  out.  both  the  city  and  the  con- 
tractors mistook  the  quantity  of  rock  to  be  taken  out, 
and  the  monev  of  the  plaintiffs,  under  peculiar  circum- 
stances, has  gone  into  that.  Tt  comes  very  close,  in 
my  opinion,  to  a  moral  dutv  to  consider  that  question 
now.  I  do  not  think  it  does  a  citv  any  more  harm  than 
an  individual  to  do  what  is  right." 

The  following  is  a  memorandum  from  reasons  of 
judgment  of  Mr.  Justice  Clute: 

"The  plaintiffs  are  not  entitled  to  rely  on  Taylor's 
representations.  There  were  plans  and  specifications. 
The  plaintiffs  were  bound  to  satisfy  themselves  by  dig- 
ging- pits,  etc. 

"The  contract  was  not  changed.  The  engineer, 
under  the  contract,  could  change  the  line. 

"I  find  that  the  plaintiffs  were  requested  by  the 
engineer  to  go  on  with  the  work,  and  they  would  be 
paid  what  was  fair  and  right  under  the  contract. 

"The  engineer  was  not  an  indifferent  and  impartial 
arbitrator  as  between  the  parties,  nor  was  he  free  from 
continual  pressure  brought  to  bear  up  him  by  the 
board  of  control. 

"The  plaintiffs  were  not  bound  by  the  action  of  the 
engineer  in  respect  of  anv  dispute  arising  under  the 
contract  between  the  parties. 

'"The  plaintiffs  are  entitled  to  extra  costs  in  respect 
of  the  following  items  : 

"1.  Extra  depth  at  which  the  sewer  was  placed. 
Dispute  arose  under  the  construction  of  the  plan  as  to 
whether   the   depth    should   be   measured   to   what   is 

I  called  the  'invert' — that  is,  the  inside  of  the  pipe — or 
the  actual  depth  of  the  sewer.  T  find  in  construing  the 
meaning  of  the  contract  and  plan  itself,  and  upon  evi- 
: """"""■"■■ """'"" 


plan  exhibit  7,  indicates  the  bottom  of  the  sewer,  and 
that,  under  the  instructions  of  the  engineer  in  charge, 
the  depth  was  increased,  and  to  the  expense  of  this 
extra  depth  the  plaintiffs  are  entitled  to  be  allowed. 

"2.  The  plaintiffs  are  entitled  to  the  increased  cost 
caused  by  the  plaintiffs  being  compelled  to  use  a  tem- 
plet in  the  construction  of  the  sewer,  both  in  respect  of 
the  width  and  of  the  extra  overbreak. 

"3.  They  are  entitled,  also,  to  the  cost  of  cement- 
ing the  pipes  on  the  inside,  the  cost  of  removing  the 
water  and  otherwise  caused  by  the  spring  struck  on 
the  changed  line,  and  in  extra  gully  drain  pipe  and 
construction  cost  due  to  the  change  in  the  width  of 
roadway  and  to  relocation  of  gully  drain  ;  extra  pump- 
ing not  provided  for  in  specifications ;  extra  expense  of 
leak  of  water  in  the  water-main. 

"Various  items  of  exnense  in  constructing  the 
sewer  were  recommended  by  the  engineer,  and  were 
not.  as  I  gathered  from  his  evidence,  disputed. 

"No  doubt  there  may  be  further  evidence  offered 
on  both  sides  in  case  of  a  reference,  but  from  the  evi- 
dence already  in  I  am  able  to  form  a  fair  idea  of  what 
would  be  a  reasonable  allowance  for  extras  on  the  con- 
tract, and  if  counsel  desire,  in  order  to  save  the  ex- 
pense of  a  reference,  that  I  should  give  exnression  of 
my  views,  I  wn'll  do  so  if  .such  request  is  made  within  a 
week." 

Immediately  this  judgment  was  made  in  favor  of 
the  contractors  the  citv  took  steps  to  anneal  from  the 
decision  of  the  trial  judge.  This  appeal,  however,  was 
not  taken  by  the  city,  as  settlement  was  made  in  the 
matter,  the  city  agreeing  to  pay  $2,500. 


Preliminary   Figures   on  Canada's  Mineral 
Production  in  1917 


THE  preliminary  report  on  the  mineral  produc- 
tion of  Canada  durin?  the  year  1917  has  just 
been  issued  bv  the  Mines  Branch  of  the  De- 
partment of  Mines.  This  report,  which  was 
I)renared  by  John  McLeish.  B.A.,  chief  of  the  Division 
of  Mineral  Resources  and  .Statistics,  contains  a  quan- 
tity of  valuable  data,  and  we  are  printing  below  some 
figures  taken  from  it  which  may  be  of  interest  to  our 
readers. 

The  total  value  of  the  mineral  production  in  the 
Dominion  for  1917  was  $192,982,837,  as  compared  with 
$177,201,534  in  1916,  all  the  principal  products,  with 
the  exception  of  copper,  gold,  pig  iron,  and  stone  show- 
ing an  increase  in  value.  In  the  quantities  produced, 
however,  copper,  gold,  pig  iron,  lead,  silver,  asbestos 
and  asbestic,  coal,  graphite,  gypsum  and  cement  regis- 
ter decreases. 

Copper 
>  The  production  of  copper  in  1917  amounted  to  108,- 
860.358  pounds,  valued  at  $29,588,254.  as  asrainst  117,- 
150,028  pounds,  valued  at  $31,867,150,  in  1916,  a  de-. 
crease  of  7.08  per  cent,  in  quantity  and  7.15  per  cent, 
in  value.  Though  less  than  the  previous  year,  the  pro- 
duction was  greater  than  any  other  previous  record. 
In  1916  the  increase  over  the  production  of  1915  had 
been  16.2  per  cent,  in  quantity  and  83  per  cent,  in 
value. 

Gold 
The  total  production  of  gold  in  placer  and  mill  bul- 
lion and  in  smelter  production  in  1917  is  estimated  at 
747,366  fine  ounces,  valued  at  $15,449,426,  as  compared 
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with  930,492  fine  ounces,  valued  at  $19,234,976,  in  1916, 
a  decrease  of  $3,785,550,  or  19.68  per  cent.  This  has 
been  the  lowest  since  1912,  when  the  new  Porcupine 
field  caused  a  considerable  increase  in  (anruljt's  pro- 
duction of  gold. 

Lead 
The  earlier  estimates  of  the  production  of  lead  in 
1917  included  the  recoveries  of  considerable  quantities 
of  lead  from  imported  ores.  The  total  production  in 
1917  of  lead  in  bullion  credited  to.  Canadian  mines,  to- 
gether with  the  lead  estimated  as  recoverable  from 
ores  exported,,  was  32,072,269  pounds,  which  at  the 
average  price  of  lead  in  Montreal,  11.137  cents  per 
pound,  would  be  worth  $3,571,889.  The  correspond- 
ing production  in  1916  was  41,497,715  pounds,  valued 
at  $3,532,692,  an  average  price  of  8.513  cents.  The  de- 
crease in  quantity  was  9,425,346  pounds,  or  22.7  per 
cent.,  but  on  account  of  the  higher  j^rice  there  was  a 
slight  increase  in  total  value. 

Nickel 

The  production  of  nickel  in  1917  has,  as  usual,  been 
derived  from  the  ores  of  the  Sudbury  district,  supple- 
mented by.  the  recovery  of  a  small  quantity  of  metallic 
nickel,  nickel  oxide,  and  other  nickel  salts  as  by-pro- 
ducts in  the  treatment  of  ores  from  the  silver-cobalt- 
nickel  ores  of  the  Cobalt  district. 

The  total  production  was  84,470,970  pounds,  worth, 
at  40  cents  per  pound,  $33,778,388,  compared  with  82,- 
958,564  ])ounds,  valued  at  $29,035,497,  or  35  cents  per 
pound,  in  1916. 

Silver 

The  production  in  silver  of  1917  was  22,150,680 
ounces,  valued  at  $18,034,419,  as  against  25,459,741 
ounces,  valued  at  $16,717,121,  in  1916,  a  decrease  of  13.0 
per  cent,  in  quantity,  but  an  increase  of  7.9  per  cent,  in 
value.  The  high  value  of  the  production  in  1917  was 
exceeded  onlv  in  1912  and  1913,  when  the  Cobalt  camp 
was  at  the  maximum  of  its  output. 

Iron  Ore  and  Pig  Iron 

The  total  shipments  of  iron  ores  from  Canadian 
mines  during  1917  were  215,242  short  tons,  valued  at 
$758,261,  as  comi)arcd  with  shipments  of  275,176  tons, 
valued  at  $715,107,  in  1916.  The  1917  shipments  in- 
cluded 198,092  tons  from  mines  in  Ontario  and  17,150 
tons  from  mines  in  Quebec,  and  of  the  latter  amount  a 
considerable  tonnage  was  from  old  stock  piles.  The 
ores  comjirised  197,602  tons  of  hematite  and  roasted 
hematite  and  siderite,  12,664  tons  of  magnetite,  and 
4.978  tons  of  titanifcrous  ores. 

The  production  of  pig  iron  in  blast  furnaces  during 
1917  was  supplemented  by  a  small  production  of  high- 
grade  low  phosphorus  pig  iron  in  electric  furnaces 
made  from  shell  turnings  and  other  steel  scrap.  The 
total  production  from  both  sources  (not  including  the 
output  of  spiegeleisen,  or  other  ferro-alloys)  was  ap- 
proximately 1,171,789  short  tons  (1,046,240  gross),  final 
returns  not  yet  having  been  received  from  all  manu- 
facturers of  electric  pig  iron.  Of  the  total,  1.156,789 
tons  were  produced  in  blast  furnaces  and  the  balance 
in  electric  furnaces.  In  1916  the  production  all  made 
in  blast  furnaces  was  1,169,257  short  tons  (1,043,979 
long  tons). 

Steel  Production 

Final  returns  for  all  the  operations  in  connection 
with  the  manufacture  of  steel  had  not  been  received 
when  the  report  was  prepared,  'i'he  estimated  ])roduc- 
tion  of  steel  ingots  and  direct  steel  castings,  however, 
is  shown   as   1,736,514  short  tons,  of  which   1, 600.190 


tons  were  ingots  and  46,344  tons  direct  steel  castings. 
The  total  production  in  1916  was  1,428,249  tons,  com- 
pared with  which  the  1917  i)roduction  shows  an  in- 
crease of  308,265  tons,  or  21.6  per  cent.  The  total  pro- 
duction of  electric  .steel  in  1917  was  probablv  not  less 
than  50,000  tons,  as  against  19,639  tons  in' 1916  and 
5,625  tons  in  1915. 

Asbestos 

The  total  output  of  asbestos  in  1917  was  150,308 
tons,  and  the  .sales  were  144,185,  valued  at  $7,215,389. 
in  1916  the  figures  were:  Output,  118,247  tons;  sales, 
133,439  tons,  amounting  to  $5,199,797.  The  exports  in 
1917  were  93,932  tons,  at  an  average  value  of  $52.20  per 
ton,  against  96,775  tons  in  1916,  at  a  value  of  $40.01  per 
ton. 

Coal 

The  ))roduction.  imi)orts,  exports,  and  consumption 
of  coal  during  1916  and  1917  are  shown  in  Table  1. 

Table  I. 

1916.  1917. 

Short  tons.       Value.  Short  tons.     Vahie. 

Production    14,483.395  $38,817,481  14,015,.588  $47,643,046 

Exports      3,135,359       7,099,387        1,733,156       7,387,192 

Imports    17,580,603     38,389.666  20,857,460     70,562,357 

Consumption    ...    39,938,139      33,139,893      

'J'able  II.,  below,  .shows  the  production  of  structural 
materials  and  clay  products  during  1917.  The  total 
value  of  the  1916  output  was  $17,467,186,  so  that  the 
1917  figures  show  an  increase  of  $1,635,385,  or  9.4  per 
cent.  This  is  the  first  increase  in  production  of  this 
class  of  products  that  has  been  recorded  since  1913.  the 
total  having  been  $17,467,186  in  1916,  $17,920,759  in 
1915,  and  $26,009,227  in  1914. 

Table  II. — Structural  Materials  and  Clay  Products  .... 

Quantity.  Value. 

Cement,  Portland,  barrels    4.768,488  $7,699,521 

Clay  products:  $4,603,755— 

I'rick:  Common   2.017.040 

Brick:   F^ressed  and  pavintr .■)89,400 

Kaolin,  tons  9,594 

Pottery    122,878 

Kefractories:  Fireclay,  firebrick,  etc 210,838 

Sewer  pipe   778,159 

Tile     434,405 

All  otlicr:     I'i reproofing,  hollow  blocks. 

etc 441,30!. 

Lime,   l)ushels    0,338,212  1,517,918 

Sand  and  g-ravel,  tons 7,157,279  1,908,773 

Sand-lime  brick,  number   12,432,990  143,393 

Slate,  sq I.t;.':.'  7,789 

Stone:  $.!.321.422— 

Granite 013,588 

Limestont- 2.291.092 

Marble 55,820 

Sandstone 260,322 


Total  structural  materials  and  clay  pro- 
ducts        19.102.571 

Cement 
The  total  i}uantil}-  of  I'ortland  cement  sold  or  used 
in  1917  was  4.768,488  barrels  of  350  pounds  each,  val- 
ued at  $7,699,521,  or  an  average  of  $1.61  per  barrel,  as 
compared  with  5,369,560  barrels  sold,  or  used  in  1916, 
valued  at  $6,547,728.  or  an  average  of  $1.22  per  barrel- 
showing  a  decrease  in  quantity  of  601,072  barrels,  or 
11.2  per  cent.,  but  an  increase  in  total  value  of  $1,151,- 
793,  or  17.6  per  cent. 

Clay  Products 
The  value  of  clay  ])roducts  produced  in  1917  was 
$482,950  greater  than  in  1916.  Common  brick  showed 
an  increase  in  value  of  $190,202;  pressed  and  paving 
brick,  an  increase  of  $66,'X)7;  sewer  i)ipe.  an  increase  of 
$61,870;  and  tile.  $85,078. 
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The  St.  Phillippe  School,  Three  Rivers 


THE  School  Commissioners  of  Three  Rivers,  P.Q-, 
with  a  view  to  providing  one  of  the  best  equip- 
ped boys'  schools  in  the  province,  instructed 
Messrs.  Asselin  &  Brousseau,  architects,  of 
Three  Rivers  and  Montreal,  to  draw  plans  for  a  three- 
storey  structure — the  St.  Phillipe  School — containing 
fourteen  class  rooms.  The  general  contract  for  the 
erection  was  awarded  to  Nobert-Dugre  &  Arsenault, 
Limited,  engineers  and  contractors,  Three  Rivers.  The 
school  consists  of  three  storeys  and  an  extension  of 
two  storeys,  covering  an  area  of  143  x  115  feet.  The 
foundations  are  of  reinforced  concrete  with  an  exterior 
of  rustic  brick  and  trimmings  of  Deschambault  stone. 
The  exterior  has  some  slight  ornamentation  of  brick 


from  the  recreation  room  by  a  16  inch  brick  wall. 

The  second  and  third  floors  each  contain  five  class 
rooms,  with  central  corridors,  and  with  the  toilets  at 
either  end.  Every  class  room  has  a  cloak  room.  On 
the  second  floor,  in  the  extension,  there  is  a  very  large 
lecture  hall,  divided  from  the  class  rooms  by  a  16-inch 
brick  wall.  The  corridors  are  of  wood  and  glass,  while 
the  class  rooms  have  partitions  of  wood  and  plaster. 
There  are  entrances  at  each  end  of  the  building,  the 
walls  of  the  stairways  being  of  16-inch  brick,  making 
them  practically  fireproof.  Two  further  entrances  at 
the  rear  of  the  building  give  access  to  the  recreation 
room  on  the  ground  floor.  Iron  fire  escapes  are  pro- 
vided on  each  floor,  and  are  situated  at  either  side  of 


panels,  the  inscription,  Ecole  St.  Phillipe,  of  stone,  be- 
ing placed  in  the  centre  of  the  building  above  the  main 
entrance.    The  school  has  light  on  the  four  sides. 

The  chief  entrance,  on  the  ground  floor,  leads  to 
a  waiting  room  and  offices  on  one  side,  and  to  a  din- 
ing room  for  the  Christian  Brothers  on  the  other. 
These  rooms  are  flanked  on  each  side  by  class  rooms 
and  toilets,  the  former  having  hardwood  floors  and 
the  latter  asphalt  floors.  Corridors  divide  the  class 
rooms  on  this  and  the  other  floors.  A  large  recrea- 
tion room,  with  asphalt  floor,  is  placed  in  the  exten- 
sion on  the  ground  floor,  together  with  accommoda- 
tion for  the  heating,  ventilation,  and  vacuum  appar- 
atus, the  chimney  being  of  brick  and  55  feet  high.  The 
ventilating  fans  and  vacuum  cleaner  are  run  by  elec- 
tricity.   The  boilers  and  other  appliances  are  shut  off 


the  building.  The  walls  of  the  toilets  are  of  slate.  The 
roof  is  of  tar  and  gravel.  Provision  is  made  on  the 
top  storey  for  the  pipes  for  ventilating  purposes. 

The  entire  school  is  laid  out  to  give  easy  access  for 
the  scholars,  practically  all  the  floors  being  on  the  same 
plan. 

The  lumber  was  supplied  by  R^acFarlane  &  Co., 
Ltd.,  Montreal ;  the  stone  by  the  Companie  des  Car- 
riere,  Deschambault ;  windows  and  doors,  Pothier  and 
Girardeau,  Three  Rivers;  hardware,  H.  Nobert,  Three 
Rivers ;  heating,  plumbing  and  ventilation,  and  roof- 
ing, Hamelin  &  Son,  Three  Rivers ;  brick.  National 
Brick  Company  of  Laprairie,  Montreal ;  fire  escapes, 
Dominion  Architectural  Iron  Works,  Ltd.,  Montreal ; 
electrical  work  and  motors,  North  Shore  Power  Com- 
pany ;  asphalt,  Johns-Manville  Co.,  Ltd.,  Montreal. 
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Organization  of  Iron  and  Steel  Section  of 
the  G.  M.  I. 

AN  iron  and  steel  section  of  the  Canadian  Mining; 
Institute  is  now  being  organized.  The  de- 
cision to  form  this  section  was  come  to  at  the 
annual  meeting  of  the  institute,  held  in  Mont- 
real. The  question  was  discussed  at  great  length,  some 
length,  some  members  favoring  the  organization  of  a 
Canadian  iron  and  steel  institute,  with  possible  affilia- 
tion with  the  Mining  Institute,  while  others  desired  the 
formation  of  a  new  society,  "under  the  auspices  of  the 
Canadian  Mining  Institute,  as  an  iron  and  steel  sec- 
tion, and  that  provision  be  made  for  launching  out  as 
an  independent  organization  if  this  should  at  any  time 
be  considered  necessary."  The  president,  Mr.  A.  A. 
Cole,  favored  a  section  united  to  the  Mining  Institute, 
and  outlined  a  scheme  whereby  the  latter,  with  its  vari- 
ous sections,  might  work  with  the  Canadian  Society  of 
Civil  Engineers,  possibly  later  on  agreeing  to  all  cen- 
tralize in  the  same  building,  with  the  various  branches 
working  separately. 

It  was  finally  decided  to  form  an  ir(jn  and  steel  sec- 
tion of  the  Mining  Institute,  the  following  being  ap- 
pointed an  organizing  committee:  Messrs.  Robert 
Hobson,  Hamilton  ;  Col.  Thomas  Cantley,  Mark  Work- 
man W.  C.  Franz,  Dr.  Alfred  Stansficld,  W.  J.  Jansen. 
H  il.  Jacquays,  J.  A.  Irwin,  C.  F.  Bristol,  Esmond 
Peck  G.  H.  Duggan,  and  P.  L.  Miller,  of  Montreal;  F. 
H  Macdougal,  Sydney,  N.S. ;  F.  Crockard,  New  Glas- 
gow N.S. ;  T.  T.  Hartley,  Kingston ;  George  W.  Watts 
and  William  Ingols,  Toronto;  J.  G.  Morrow.  FA. 
Sherman,  and  W.  M.  Currv.  Hamilton  ;  Col.  David  Car- 
negie, Ottawa;  Capt.  David  Kyle,  Sault  Ste.  Mane;  M. 
Deakins.  Winnipeg;  Fleet  Robertson,  Vancouver;  and 
George  McKenzie. 

Engineering  in  the  Navy 

COMMANDER  T-  W.  Skentelbery,  R.N.,  Mem- 
ber of  the  British  Institution  of  Naval  Archi- 
tects, and  representative  of  the  Royal  Navy 
in  Canada,  spoke  on  "FnginccrinEj-  Activities 
in  Connection  with  the  Work  of  the  Navy"  at  a  meet- 
ing of  the  Canadian  Society  of  Civil  Engineers.  Mont- 
real, on  March  14.  The  address  largely  related  to  the 
wonderful  work  being  done  in  all  parts  of  the  world  by 
the  Navy,  and  from  its  nature  cannot  be  published 
in  detail.  Commander  Skentelbery  related  how  Great 
Britain  had  taken  measures  to  combat  the  submarine 
menace,  how  the  shipbuilding  program  had  been  ex- 
pended, and  how  the  simple  fi.shermen  of  Great  Britain 
had  risked  their  lives  in  doing  magnificent  work  on  the 
drifters  and  trawlers.  With  regard  to  the  building 
of  submarines  the  speaker  outlined  the  organization 
by  which  engineering  firms  were  given  out  various 
parts  to  make  which  were  then  assembled,  with  the 
result  that  the  work  was  done  with  great  rapidity  and 
with  great  accuracy.  The  government  had  built  a 
large  number  of  new  tyues  of  war  vessels,  including 
what  were  known  as  "Blister"  ships;  the  "Flower" 
class,  a  cross  between  a  torpedo  boat  destroyer  and 
a  high-class  trawler,  which  had  been  of  material  as- 
sistance in  convoying  vessels ;  and  many  monitors,  the 
latter  being  turned  out  in  record  time.  In  the  opin- 
ion of  Commander  Skentelbery  the  standardization  of 
ships  could  never  be  a  success,  but  he  insisted  that 
it  was  of  the  most  vital  importance  that  the  quality  of 
the  machinery  should  be  of  the  highest,  as  a  break- 
down at  sea  might  mean  the  loss  of  the  vessel. 


The  speaker  then  briefly  described  the  nets  used 
by  tiie  trawlers  to  catch  submarines,  together  with 
the  indicator  buoys  and  the  depth  charges  to  destroy 
the  submarines.  He  also  gave  particulars  of  the  work 
of  the  Priority  Board  and  the  Dilution  of  Labor  Dc 
partment  in  England. 

In  speaking  to  them  as  engineers  he  desired  to 
emphasize  the  point  that  "the  war  is  not  a  fight  for 
England ;  it  is  for  yourselves.  It  is  our  duty  as  engi- 
neers to  stick  it  out  to  a  finish."  He  had  no  doubt 
as  to  the  result,  with  the  aid  of  the  United  States  and 
the  Dominions,  in  freeing  the  world  from  the  curse  of 
military  autocracy. 

Mr.  J.  L.  Busfield  also  read  a  summary  of  a  paper 
by  Dr.  W.  Bell  Dawson,  M.C.S.C.E.,  F.R.S.C,  on 
"Datum  Planes  Related  to  the  Tide." 


Repairing  Disintegrated  Concrete  on  Dam 
with  Cement  Gun 

AX  interesting  job  of  repairing  disintegrated  con- 
crete on  the  face  of  a  datn  by  means  of  the 
cement  gun  has  been  carried  out  recently  for 
the  Coiisolidation  Coal  Company,  at  Jenkins. 
K)-.,  and  is  described  in  Engineering  and  Contracting. 

The  dam,  which  was  built  in  1911,  is  about  40  ft. 
high  and  200  ft.  long,  and  forms  a  water  supi)ly  for  the 
])ower  station  furnishing  electric  current  to  the  mines 
and  other  plants  throughout  Elkhorn  Valley. 

For  the  construction  it  was  necessary  to  haul  all 
cement  and  lumber  over  the  mountains  by  team,  the 
aggregate  being  supplied  by  crushing  rock  near  the 
dam  site.  No  sand  being  available,  very  fine  crushed 
rock  was  used,  and  this  stone  dust  has  evidently  caused 
an  inferior  concrete,  which  has  readily  been  attacked 
by  frost,  as  the  face  has  eroded  to  as  great  a  depth  as 
18  in.  in  num.erous  places.  Very  little  disintegration 
has  taken  place  on  the  upstream  face  or  at  the  spillway 
end. 

In  making  the  repairs  all  loose  concrete  was  re- 
moved from  the  entire  down-stream  face  and  top  by 
means  of  pneumatic  chisels.  Holes  were  drilled  about 
30  in.  on  centre,  into  which  J4  in.  x  4  in.  rail  spikes 
were  driven,  leaving  the  head  projecting  about  1  in. 
No.  7-A  American  Steel  and  Wire  triangular  mesh  was 
then  fastened  to  the  spikes  by  several  strands  of  No.  14 
wire  at  each  spike. 

The  top  and  entire  down-stream  face  was  coated 
with  3  in.  to  18  in.  of  Gunite,  with  the  exception  of  a 
few  large  leaks  in  the  dam  at  contraction  cracks  where 
no  exoansion  joints  had  been  provided  in  the  dam 
when  built.  The  mixture  consisted  of  one  part  cement 
to  three  parts  sand. 

The  work  of  coating  began  at  the  top,  and  when  a 
leak  was  encountered  the  Gunite  was  applied  up  to 
each  side  of  the  leak,  leaving  a  margin  of  several 
inches.  After  the  entire  down-stream  face  was  cov- 
ered in  this  manner  the  water  was  lowered  about  five 
feet,  and  work  was  begun  on  the  up-stream  face. 
Wherever  a  crack  appeared  on  the  un-stream  face  it 
was  opened  up  with  chisels  to  a  depth  of  about  3  in.' 
and  1  in.  wide  on  the  face.  This  crack  was  painted 
nearly  full  with  hot  asphalt  and  then  three  layers  of 
heavy  burlap  were  painted  over  the  crack  with  heavy 
coats  of  asphalt  so  that  they  extended  about  12  in.  each 
side  of  the  crack. 

Wire  mesh  was  then  secured  by  means  of  spikes  to 
the  concrete,  and  the  entire  up-stream  surface  coated 
with  Gunite  to  a  thickness  of  about  3  in.  The  water 
was  then  lowered  several  feet  and  the  process  repeated 
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until  the  water  had  been  lowered  abo,ut  20  ft.  and  tlu; 
leaks  on  the  down-stream  face  had  ceased  to  How. 
These  leaks  on  the  'down-stream  face  were  then  sand- 
blasted throiii^h  the  wire  mesh,  washed  out,  and  filled 
up  with  Gunite. 

It  is  anticipated  tliat  the  Gunite  may  crack  durinj;' 
cold  weather  in  both  the  up-stream  and  down-stream 
faces  along-  the  lines  of  the  old  openings,  but  that  the 
asphalt  joint  as  constructed  will  prevent  water  from 
entering  the  concrete  and  causing  further  disintegra- 
tion. 


Mr.  W.  B.  Champ  Elected  Managing 
Director  Hamilton  Bridge  Go. 

Mr.  Walter  Baker  Champ,  who  has  for  many  years 
been  secretary-treasurer  of  the  Hamilton  Bridge 
Works  Company,  Limited,  and  who  was  last  week 
elected  managing  director  and  secretary  of  the  com- 
pany, was  born  in  Hamilton,  March  23rd,  1874.  His 
entire  business  career  has  been  with  the  Hamilton 
Bridge  Works  Company,  having  joined  that  firm  when 
he  was  only  17  years  old.  He  was  appointed  treasurer 
of  the  company  when' only  24  years  of  age,  and  seven 
years  later  he  was  made  secretary-treasurer.     He  has 


Mr.  W.  B.  Champ. 

been  a  director  of  the  company  since  1910.  Mr.  Champ 
is  a  member  of  the  Hamilton  Board  of  Trade  and  was 
president  of  that  organization  for  the  year  1909.  He 
is  a  member  of  the  Canadian  Manufacturers'  Associa- 
tion and  served  on  the  executive  council  of  that  asso- 
ciation from  1909  to  1912.  As  managing  director  of 
the  Hamilton  Bridge  Works  Company  he  succeeds  the 
late  R.  Maitland  Roy,  Mem.  Can.  Soc.  C.  E.  Mr. 
Champ  has  been  acting  manager  of  the  company  since 
Mr.  Roy's  death  in  July,  1916. 
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New  Members  of  G.S.G.E. 

The  following  have  been  elected  members,  asso- 
ciate members,  etc.,  of  the  Canadian  Society  of  Civil 
Engineers : — - 

Associate  members — Messrs.  A.  W.  Gray,  Major 
with  the  C.  R.*T.  on  bridge  construction,  France,  and 
previously  chief  highway     engineer     for     the     Parks 


Branch,  Department  of  the  Interior;  J.  F.  Greene, 
Winnipeg,  construction  engineer  for  the  Carter-Halls- 
Aldinger  Co.,  Winnipeg;  N.  Lowden,  Victoria,  B.C., 
Lieut,  on  gauge  railway'  construction,  France,  pre- 
viously assistant  engineer,  city  engineer's  office,  Vic- 
toria; R.  J.  Swain,  St.  Boniface,  Man.,  city  electrician, 
city  of  St.  Boniface. 

Transferred  from  associate  members  to  members — 
Messrs.  M.  B.  Atkinson,  Westmount,  P.Q.,  assistant 
chief  draughtsman.  Board  of  Engineers,  Quebec 
Bridge ;  W.  P.  Brereton,  Winnipeg,  city  engineer. 
City  of  Winnipeg,  in  direct  control  of  operation  of  all 
pumping  plants,  quarries,  gravel  pits,  asphalt  plant : 
A.  E.  Foreman,  Public  Works  engineer.  Provincial 
Government,  Victoria,  B.C. ;  L.  M.  Jones,  city  engi- 
neer. Port  Arthur,  Ont.,  in  charge  of  design,  construc- 
tion, and  maintenance  of  all  municipal  works  and  pub- 
lic utilities ;  A.  J.  Meyers,  Montreal,  chief  draughts- 
man. Board  of  Engineers,  Quebec  Bridge. 

Transferred  from  junior  to  associate  member — Mr. 
J.  P.  Vaughan  Cowley,  Victoria,  C.E.F.,  and  previously 
in  the  engineer's  department.  City  Hall,  Victoria,  B.C. 

Transferred  from  student  to  junior — Messrs.  L.  I. 
Easton,  Lieut,  in  14th  Field  Company  Engineers,  and 
previously  resident  engineer,  Hudson  Bay  Railway ; 
D.  DeC.  Ross-Ross,  assistant  engineer  of  H.M.C.S. 
"Hochelaga,"  Halifax. 


Engineering  Society  Elects  Officers 

The  University  of  Toronto  Engineering  Society 
has  elected  its  ofificers  for  1918-19  as  follows:  Presi- 
dent, D.  K.  E.  Strathearn;  vice-president,  G.  E.  Ben- 
nett; treasurer,  C.  G.  R.  Armstrong;  corresponding 
secretary,  F.  R.  Macdonald ;  recording  secretary,  K.  M. 
Beck;  curator,  G.  Queen.  Club  presidents:  Civil,  E. 
C.  Cowan ;  E.  and  M.,  T.  W.  Campbell ;  arch,  W.  A. 
Mollard ;  chem.,  A.  R.  Clarry ;  senior  Varsity  represen- 
tative, A.  Hambleton;  junior  Varsity  representative, 
A.  D.  R.  Faser.  Year  representatives :  IV.,  J.  E.  Hess ; 
III.,  R.  D.  Keenleyside;  II.,  F.  W,  Dunton. 


It  is  stated  by  La  Nature  that  over  nine  million 
horse-power  is  obtainable  from  French  rivers  180  days 
in  the  year.  Corresponding  figures  for  other  Euroi)ean 
countries  show  that  France  is  especially  favored  in  this 
respect,  her  water-power  resources  being  considerably 
larger  than  those  of  Norway,  Sweden,  or  Italy,  or,  in 
fact,  of  any  other  country,  except  perhaps  Russia,  for 
which  no  statistics  are  given.  It  is  also  interesting  to 
note  that,  although  the  German  available  water  re- 
sources only  amount  to  about  one  and  one-half  million 
horse-power  per  annum,  she  has  utilized  31  per  cent,  of 
them,  whereas  only  10  per  cent,  of  French  water-power 
is  yet  develo])ed. 


The  third  one  of  a  series  of  papers  on  "Good  Roads" 
was  read  by  Mr.  H.  R.  Mackenzie,  A.M.  Can.  Soc.  C.E., 
before  a  meeting  of  the  Saskatchewan  branch  of  the 
Canadian  Society  of  Civil  Engineers  on  March  14,  in 
connection  with  the  monthly  dinner  at  the  Assiniboia 
Club.  The  energies  of  the  branch  are  being  devoted 
to  the  studies  of  the  two  questions,  "Good  Roads"  and 
"Power"  exclusively. 


The  Council  of  the  Canadian  Society  of  Civil  En- 
gineers has  sanctioned  the  formation  of  branches  at 
IlaUfax,  N.S.,  and  St.  John,  N.B. 
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Hints  for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Solution  of  Difficult  Waterproofing  Problem 

IX  a  ho.sjjital  recently  erected  in  the  Muskoka  dis- 
trict an  up-to-date  X-ray  i)lant  was  installed  in  the 
basement.  'J"he  natural  slope  of  the  rock  was 
such  that  the  seeiJa.Lje  from  several  acres  of  over- 
lyin.r;-  soil  would  he  ohstructed  hy  the  foundation  walls. 
Xo  provision  had  heen  made  for  the  drainage  of  this 
water,  and  consequently  in  the  jiarticular  location  of 
the  X-ray  installation  considerable  water  accumulated. 
An  attem])t  to  vvateri^roof  the  walls  failed,  and  it  was 
decided  to  let  the  water  run  to  a  sump  hole. 

The  cement  floor  was  removed  and  an  excaxation 


M- CONCRETE 
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,DAMP     PROOF     COURSE 


S  X4-  TAMARAC    SLEEPERS  IN  CONCF?ETE 


Built  i/p  damp-proof  course  on 
•^-'concrete 


COBBLE    STONE    FILL 
^2    HOLES   UNDER    WALL. 


■APPROX.  ROCK  G(?ADE 


made  for  a  depth  of  two  feet  over  the  whole  area. 
This  excavation  was  filled  with  cobble  stones  and  a 
free  passa^i^e  for  the  water  made  under  the  foundation 
footin,^-.  Drainage  from  the  sum]:)  was  readily  handled 
by  ditchinj^-  to  a  French  drain  at  the  rear  of  the  build- 
ing. Buildin<r  i)aper  was  laid  over  the  cobbles  and  four 
inches  of  concrete  spread  over  the  surface. 

This  concrete  slab  was  waterproofed  by  laying- 
three  ply  of  10  oz.  tarred  felt  in  hot  asphalt,  flashing 
12  in.  up  the  walls,  and  coating  the  whole  with  a  thick 
coat  of  asphalt.  Sleepers  to  receive  the  wood  floor 
were  then  levelled  and  concrete  poured  flush  with  the 
tops  of  strips.  After  marking  the  location  of  the  bed- 
strii)s  a  further  coating  of  asphalt  and  felt  paper  was 
aijplicd  and  the  hardwood  floor  laid.  This  method  of 
handling  the  water  proved  satisfactory. 

Speedy  and  Efficient  Methods  in  Reservoir 
Construction 

By  G.  Graham  Reid 

A  unique  example  of  combining  speed  and  econo- 
my occurred  last  fall  in  the  construction  of  a  100,000 
gallon  reservoir  of  reinforced  concrete  for  the  town  of 
Strathroy.  The  location  selected  as  being  most  con- 
venient for  the  reservoir  was  in  marshy  ground  and 


underlaid  by  quicksand  to  a  great  depth.  Care  had, 
therefore,  to  be  taken  that  no  seams  should  weaken 
the  structure,  and  it  had  to  be  heavily  reinforced.  It 
was  decided  on  consideration  of  these  conditions  to 
pour  the  walls  and  roof  continuously,  necessitating  a 
double  shift.     The  work  had  been  delayed  to  secure 


Showing  arrangement  of  reinforcing  and  runways. 

the  approval  of  the  Provincial  Board  of  Health  to  the 
project,  and  it  was  late  in  the  year  when  construction 
was  hnalh-  decided  upon  aiid  tenders  called. 

The  work  was  begun  in  three  shifts  of  eight  hours, 
and  when  concrete  was  started  a  twelve-hour  shift 
was  cm])Ioyed  to  utilize  the  limited  supi)ly  of  labor. 
Towers  and  spouting  were  eliminated  by  raising  the 
mixer,  a  half-yard  machine  of  the  batch  type,  to  the 
elevation  required  to  dump  into  carts  operated  on  the 
roof  falsework. 

The  reservoir  was  completed  in  two  weeks,  and 
the  cost  of  placing  the  concrete  i)roved  less  than  ordin- 
arily figured  for  this  class  of  work  when  carried  on  in 
daytime  only.  The  cost  of  placing  the  reinforcing  ran 
slightly  higher  than  it  would  had  it  been  done  alto- 
gether in  the  daytime,  but,  on  the  whole,  a  consider- 
able saving  was  effected  by  suitably  arranging  the 
shifts,  continuously  oi)erating  the  i>lant.  and  placing  the 
mixer,  and  the  work  was  comjilcted  well  within  the 
specified  time,  to  the  satisfaction  of  all  concerned. 
The  engineering  work  was  carried  out  by  Kerry  & 
Chace,  Ltd.,  Toronto,  and  the  writer  was  the  contrac- 
tor. 


A  novel  way  of  |)lacing  graxel  in  the  ruts  of  a  road- 
way was  recently  devised  by  a  road  engineer.  In  addi- 
tion to  the  ordinary  tail-board  of  the  wagon  or  truck, 
two  smaller  o|)enings  were  made.  Instead  of  dumjnng 
the  gravel  or  stone  in  a  heap,  two  small  streams  were 
directed  to  the  ruts  by  means  of  chutes.  The  tilt  or 
elevation  of  the  body  and  the  size  of  the  opening  were 
regulated  so  as  to  give  the  required  aniount  of  gravel 
or  stone  to  fill  the  rut. 


Marcli  rJT.  lOlS 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


A  company  has  recently  been  formed  for  the  purpose  of 
[building  a  cordage  factory  on  the  Pacific  Coast.     About  $230,- 
EOOO  is  to  be  spent  on  the  plant  and  it  will  probably  be  located 
at  Nelson. 

The  British-American  Shipbuilding  Company  propose  to 
establish  a  shipbuilding  plant  at  Vancouver  and  have  reached 
an  agreement  with  the  Harbor  Board  in  regard  to  a  site  on 
the   Kitsilano   Indian  Reserve. 

■  Nearly  all  the  municipalities  on  the  line  of  the  proposed 

Slicrbrooke-Montreal    highway    have    passed    the    necessary 

tresolutions  applying  for  grants  under  the   Good   Roads   Act 

[and  it  is  probable  that  the  establishment  of  the  highway  will 

Isoon  be  realized. 

Legislation    is    being    introduced    in    New    Brunswick    in 
[connection  with  the  compensation  of  workmen,  under  which 
[an   injured   man   will   receive   payment    from   a   general   fund 
[assessed   upon   the   employers  according  to   the   class   of  in- 
dustry in  which  they  may  be  engaged. 

A   new   highway   .-\ct    has    been    introduced    in    the    New 
Jrunswick   Legislature,   which   provides    for   the    division    of 
|the  roads  into  two  branches — trunk  roads,  which  remain  di- 
rectly   under    the    control    of    the    government,    and    branch 
roads,  which  are  given  over  to  the  control  of  the  parishes. 

The  site   of  the  old   Martello   Tower   in   Point   Pleasant 

Park  at  Halifax  has  been  recommended  to  the  naval  authori- 

fties  as  the  most  suitable  for  the  Royal  Canadian  Naval  Col- 

Ilege,  which  has  been  temporarily  located  at  Kingston.     Prior 

|to  the  explosion  the  students  were  housed  in  premises  at  the 

dockyard,   but  these  were   considered  too   limited. 

Arrangements  have  been  completed  by  New  York  cap- 
|italists  for  the  establishment  of  a  steel  plant  in  British  Col- 
fiimbia.  The  lease  has  been  signed  in  Ottawa  for  a  tract 
jf  the  Indian  Reserve  on  the  north  arm  of  the  Eraser  River 
liiear  New  Westminster.  Work  on  the  plant  is  to  start  in 
■sixty  days  and  the  company  is  to  coramenpe  with  fifty  tons 
Fof  steel  a  day,  the  output  to  be  increased  to  one  hundred.  Steel 
[billets,  rods,  plates,  etc.,  will  be  rolled.  The  electrical  pro- 
|cess  will  be  used  in  the  manufacture. 

Mr.  A.  D.  Creer,  engineer  of  the  Vancouver  and  Districts 
Joint  Sewerage  Board,  recommends  that  a  permanent  main- 
tenance gang  be  employed  on  the  system.  He  points  out 
Jthat  the  sewerage  system  constructed  is  worth  over  $2,000,000 
and  consists  of  over  20  miles  of  large  trunk  sewer.  The 
cost  of  maintenance  by  such  a  gang  would  be  about  one- 
quarter  of  one  per  cent.  The  1918  expense  allotments  have 
been  brought  down  by  the  Board  and  comprise  together 
some  $115,236.93,  Vancouver's  share  being  $72,403.55. 

A  verdict  of  $308,000  was  handed  down  recently  by 
[Justice  Hasten  in  the  non-jury  court  in  favor  of  the  Canadian 
[Stewart  Company  and  against  the  I.  A.  Hodge  Company,  of 
[Syracuse,  N.Y.  The  latter  firm  was  sub-contractor  to  the 
'Canadian  Stewart  Co.  on  their  contract  in  connection  with 
[the  Toronto  Harbor  improvements.  Its  work  consisted  of 
i  pile-driving,  which,  it  was  claimed,  was  done  improperly, 
I  and  through  the  alleged  negligence  the  Department  of  Pub- 
|lic  Works  refused  to  pass  the  piling,  which  had  to  be  done 
|over  again. 

The  Steamship  "Faith,"  which  is  said  to  be  the  largest 
[concrete  vessel  yet  constructed,  was  recently  launched  at  a 
[port  on  the  Pacific  Coast,  showing  up  so  satisfactorily  that 
I  her  builders  announce  that  they  will  immediately  commence 


work  on  r>i  similar  ships  of  larger  size,  all  of  which  they  ex- 
pect will  be  completed  within  eighteen  months.  The  launch- 
ing was  from  an  open  field  and  the  only  plant  was  a  couple 
of  construction  sheds  and  a  spur  track.  The  builders  declare 
that  this  is  all  the  preparation  necessary  and  that  material 
is  always  at  hand  or  ncarljy,  so  that  the  necessity  of  costly 
shipyards  and  long  hauls   is   thus  eliminated. 

The  orders  for  railroad  equipment  recently  placed  by  the 
Dominion  Government  total  about  $23,500,000,  distributed  as 
follows:  Canadian  Car  and  Foundry  Co.,  Montreal,  five  thous- 
and forty-ton  steel  frame  box  cars,  450  forty-ton  wood  bal- 
last cars,  300  thirty-ton  stock  cars,  worth  in  all  about  $16,- 
000,000.  Eastern  Car  Company,  Trenton,  N.S.,  seven  hun- 
dred and  fifty  forty-ton  steel  frame  flat  cars,  and  650  fifty-ton 
steel  coal  cars,  worth  in  all  about  $3,750,000.  National  Steel 
Car  Company,  Hamilton,  Ont.,  one  thousand  forty-ton  steel 
frame  box  cars,  worth  in  all  about  $3,750,000.  The  bulk  of 
the  equipment,  especially  box  and  ballast  cars,  will  be  for  the 
Canadian   Northern    Railway. 

The  Appellate  Division  has  dismissed  the  appeal  of  the 
Milton  Pressed  Brick  Company  from  the  decision  of  the 
local  judge  at  Welland  regarding  their  claim  for  a  lien  for 
the  price  of  bricks  sold  to  a  contractor  who  has  since  failed, 
the  bricks  having  been  delivered  in  fron{  of  the  building  in 
question  but  never  actually  having  reached  the  latter.  "No 
case,"  said  Mr.  Justice  Hodgins,  "has  yet  decided  that  a  lien 
under  the  Mechanics'  Lien  Act,  either  on  the  land  or  the 
material  itself,  exists  by  the  mere  appropriation  of  goods  to 
a  contract  or  on  the  delivery  to  the  owner  or  contractor  unless 
they  are  placed  upon  or  reach  the  lands  to  be  aflfected.  Prox- 
imity to  the  land  is  not  enough;  it  must  be  on  it  so  that, 
either  in  fact  or  in  contemplation  of  the  law,  the  value  of 
the  land  itself  is  enhanced  by  its  presence." 


Personals 

Capt.  E.  R.  Taylor,  R.E.,  of  Victoria,  B.C.,  a  1914  gradu- 
ate of  McGill  and  formerly  engaged  by  the  government  in 
civil  engineering  work,   has   received   the   Military   Cross. 

Mr.  John  Hole,  Sr.,  who  for  the  past  two  years  has 
been  assistant  superintendent  of  construction  for  the  To- 
ronto Harbor  Commission,  is  resigning  that  position  to  enter 
private  practice  as  an  engineer  and  contractor. 

Mr.  M.  A.  Black,  C.E.,  a  graduate  of  McGill  University, 
has  been  appointed  manager  of  the  new  concrete  manufac- 
tures plant  of  J.  J.  McCalTrey,  at  South  Devon,  N.B.  Mr. 
Black  has  recently  been  with  the  Grand  Trunk  Railway  at 
Windsor,  Ont. 

Mr.  Howard  Taylor,  who  for  some  years  has  been 
chief  electrical  and  mechanical  engiheer  of  the  Spanish  River 
Pulp  and  Paper  Company,  has  resigned  to  become  consult- 
ing engineer  with  the  Dayton-Wright  Aeroplane  Company, 
at  Dayton,  Ohio. 

Gavin  N.  Houston,  M.  Ctin.  Soc.  C.  E.,  formerly  with 
the  irrigation  office.  Department  of  Interior,  at  Calgary,  has 
been  appointed  supervising  engineer  on  the  construction  of 
the  fifty-million-dollar  explosives  plant  which  the  United 
States  Government  is  building  at  Charleston,  West  Virginia. 

Lieut.-Col.  W.  G.  MacKendrick,  D.S.O.,  has  returned  to 
his  home  in  Toronto  on  furlough  after  twenty-eight  months' 
service  overseas.  Col.  MacKendrick,  who  in  civilian  life 
was  president  of  the  Warren  Bituminous  Paving  Company, 
went  overseas  at  his  own  expense  after  the  outbreak  of  war 
and  offered  his  services  to  the  British  War  Office,  which 
granted  him  a  captaincy  in  the  Royal  Engineers.  Before  long 
his  ability  as  a  road  builder  drew  the  attention  of  the  authori- 
ties and  he  was  promoted  to  rank  of  Lieutenant-Colonel 
and  appointed  Director  of  Roads  with  the  Fifth  British  Army. 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


(In  a  stnictural  sled  intercommunicating  bridge, 
no  ft.  span  and  a  structural  steel  cupola  15  ft.  x  2(1 
ft.  X  riri  fi.  hiRli-  Plans  anil  specifications  and  all 
partictdars  niav  l>e  obtained  at  the  office  of 
McKarlane  Pratt  ITaidcy,    Limited,    Midland,    Ont. 

33-14 


Tenders  Wanted 


For  four  Automatic  Fireproof  Doors  on  belt 
tunnels  between  two  Grain  Elevators.  Particulars 
given  at  the  office  of  McFarlane  Pratt-Ilanley, 
Limited,   Midland,   Ont.  i:il4 


For  Sale— Great  Bargain 


Nine  8  horse  power   Vertical   Alberta    Boilers. 
Two  8  h.p.  and  two  6  h.p.  Ingeco  Gasoline  En- 
gines.    All   New. 

MARSHCAPRON   MFG.    CO., 

11   S.    La   Salle  Street, 

1,3  14-15  Chicago,    111. 


Sealed  tenders  addressed  to  the  undersigned,  and 
endorsed  "Tender  for  Dominion  Government 
Office  Building,  Ottawa,"  will  be  received  at  this 
office  until  4  p.m.,  on  Tuesday,  April  2,  1918,  for 
the  construction  of  a  Dominion  Government  Office 
Building,  O'Connor  Street,  Ottawa,  Ont." 

Plans  and  forms  of  contract  can  be  seen  and 
specification  and  forms  of  tender  obtained  at  the 
offices  of  the  Chief  Architect,  Department  of  Pub- 
lic Works,  Ottawa,  the  Overseer  of  Dominion 
Bldgs,,  Central  Post  Office,  Montreal,  and  the 
Clerk  of  Works,  Postal  Station  "F,"  Toronto, 
Ont. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  the 
place  of  residence  of  each  member  of  the  firm 
must    be   given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Honourable  the  Minister  of  Public 
Works,  for  the  sum  of  seventy-five  thousand  dol- 
lars ($75,000),  which  will  be  forfeited  if  the  per- 
son tendering  decline  to  enter  into  a  contract 
when  called  upon  to  do  so,  or  fail  to  complete 
the  work  contracted  for.  If  the  tender  be  not  ac- 
cepted   the 'cheque    will    be    returned. 

The  Department  does  not  bind  itself  to  accept 
the   lowest   or   any   tender. 

Note. — Blue  prints  can  be  obtained  at  the  office 
of  the  Chief  Architect,  Department  of  Public 
Works,  by  depositing  an  accepted  bank  cheque  for 
the  sum  of  $50,  made  payable  to  the  order  of 
the  Honourable  the  Minister  of  Public  Works, 
which  will  be  returned  if  the  intending  bidder 
submit   a   regular   bid. 

By  order, 

R.   C.   DESROCHERS, 

Secretary. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.  12-13 


FOR  SALE 


By  County  of  Welland 


G — 4-yard    Dump    Cars. 
2 — (iasoline    Tractors, 
1 — Crusher    Rin. 
NFacliinery  can  be  seen  at  Welland  by  calling  on 
tlie   County   Road   Snperinlendent,   W,    W.    l*rook- 
tield. 

Tenders  will  be  received  up  to  twelve  o'clock 
noon  on  Monday,  April  1st,  1918.  Must  be  in  the 
Clerk's    bands    by   that   date. 

ROBERT  COOPER, 
11  13  County  Clerk. 


Roof  Trusses,  Etc. 


For  Sale— Four  Roof  Trusses,  each  thirty  feet 
long,  ten  feet  high  at  one  end,  eight  feet  six  inches 
at  the  other  end.  Angle  iron  construction  and 
well  braced.  Also  19  Cast  Iron  Columns  from 
sixteen  feet  long  to  seventeen  feet  seven  inches. 
Good   heavy   segment. 
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WOODSIDE  BROS,. 

Port   Arthur,    Ont. 


(Public  Advertisement) 

Tenders  Wanted  for 
Electric  Wire  and  Cable 

Parliament  Buildings,  Ottawa 


Sealed  tenders  will  be  received  by  the  under- 
signed until  noon,  April  11,  1918,  for  the  Electric 
Wire  and  Cable  required  in  the  reconstruction  of 
the   above   building. 

AH  tenders  to  be  based  on  the  supplying  and 
delivering  on  the  site  of  the  quantities  of  the 
schedule  of  materials  for  Electric  Wire  and  Cable 
in  strict  conformity  with  the  specifications  ar»d 
the  samples  submitted  and  to  the  satisfaction  of 
the   Architect. 

Deliveries  to  commence  by  July  1,  1918,  and 
to  continue  as  directed  in  such  quantities  as  to 
ensure  complete  delivery  by  August  31,  1918. 

The  schedule  of  materials,  specification  and 
other  information  required  can  be  obtained  at  the 
office  of  P.  Lyall  &  Sons  Construction  Company, 
Limited,   Ottawa. 

Each  tender  must  be  accompanied  by  an  accept- 
ed cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Minister  of  Public  Works,  for  a  sum 
not  less  than  ten  (10  p.c. )  per  cent,  of  the  amount 
of  the  tender,  which  will  be  forfeited  if  the  parties 
tendering  decline  to  enter  into  a  contract  when 
called  upon  to  do  so,  or  fail  to  complete  the  work 
contracted  for.  If  the  tender  is  not  accepted,  the 
cheque   will  be   returned. 

Payments   for   material   will  be   made  montlily. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

Envelopes  containing  tenders  to  be  marked 
"Tenders  on  Electric  Wire  and  Cable"  and  ad- 
dressed   to   the   undersigned. 

JOHN  A.   PEARSON.  Architect. 
j.  O.   MARCHANn,  Associate. 
Centre   Block,   Parliament  Buildings, 

Ottawa.  12-13 


Stone  Crusher  Wanted 


Wanted  to  rent,  for  season  of  1918,  a  complete 
portable  stone  crushing  outfit,  size  of  crusher 
about  10  by  16.  Apply,  giving  terms,  to  Box  G93, 
Contract  Record,  Toronto.  ^-tj. 


Wanted  to  Buy  or  Lease 

STEAM  SHOVEL 


A  one-half  yard,  or  larger  Steam  Shovel,  suit 
able  for  light  work.  Write  or  wire  The  Ross 
Xavigation   Company,    Umitcd,   The   Pas,   Man. 

1314 


Locomotive  Crane 
For  Sale 


20  ton  8  wheel  Browning,  46  ft.  boom 
with  14  ft.  extension.  Good  Condition. 
Immediate  delivery. 

The  A.  R.  Williams  Machinery  Co.,  Ltd., 
10-t.f.  64-66  Front  St.  West, 

Toronto,  Ont. 


WANTED 


2  Locomotives— 12  to  15  tonsj 
36  in.  gauge. 

15—4  yard  dump  cars    36  in^ 
gauge. 

1 — Travelling   derrick    on    lo\ 
broad  wheels. 

70  Tons~40  lb.  re-laying  railsj 

In  writing  give  full  particulars. 

McDougal  Bros. 

Besserer  Street,    -    OTTAWA 

11  l^U 

SITUATION  VACANT 


CEMENT    CHEMIST   WANTED    about    Apri 
2(>tli.      Must    be    in    a    position    to    lake    coniplctftl 
charge    of    laboratory    and    make    good    cement. 
State  age,   experience   and   salary   cicpected.      Hox 
7cl!>.   Contract    K..-.1..1     Tnronlo.  1.114 
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Joint  Gommittee  Doing  Valuable  War  Work 

THE  annual  meeting  of  the  Joint  Committee  of 
Technical  Organizations,  Ontario  Branch,  was 
held  in  the  Chemistry  and  Mining  Building, 
University  of  Toronto,  on  March  25,  with  an 
attendance  of  some  two  hundred  technical  men.  The 
features  were  Chairman  Alfred  Burton's  report,  and 
addresses  by  Col.  David  Carnegie,  managing  director 
and  ordnance  adviser  Imperial  Munitions  Board,  and 
Mr.  W.  E.  Segsworth,  Administrator  for  Canada  of 
the  Vocational  Branch  of  the  Invalided  Soldiers'  Com- 
mission. 

This  Committee,  formed  some  eighteen  months 
ago  for  the  purpose  of  co-relating  the  activities  of  en- 
gineers and  technical  men  in  general  in  furtherance 
of  the  Empire's  war  aims,  is  shown  in  the  Chairman's 
address  to  have  achieved  very  gratifying  results.  An 
example  of  this  is  their  work  on  inventions  for  the 
Imperial  Munitions  Board,  in  connection  with  which 
Col.  Carnegie,  in  his  address,  spoke  in  the  highest 
terms  of  praise  and  appreciation.  The' Chairman's  re- 
port is  given  elsewhere  in  this  issue  and  the  addresses 
of  Col.  Carnegie  and  Mr.  Segsworth,  both  of  unusual 
interest  and  value,  we  hope  to  be  able  to  give  our 
readers  at  an  early  date. 

The  chairman  for  the  ensuing  year  is  Mr.  G.  A. 
McCarthy.  The  elected  members  are  as  follows :  Can- 
adian Mining  Institute  (Toronto  branch),  W.  E. 
Segsworth ;  Canadian  Society  of  Civil  Engineers  (To- 


ronto branch),  L.  M.  Arkley;  Association  of  Ontario 
Land  Surveyors,  R.  R.  Grant;  Society  of  Chemical 
Industry  (Canadian  section),  E.  P.  Mathewson ;  En- 
gineering Alumni  Association,  University  of  Toronto, 
H.  G.  Acres;  Royal  Canadian  Institute,  Harry  Jewell; 
Canadian  luigineers.  District  No.  2,  Major  L.  L.  An- 
thes;  American  Society  of  Mechanical  Engineers  (On- 
tario section),  C.  B.  Hamilton,  Jr.;  American  Institute 
of  Electrical  Engineers  (Toronto  section),  W.  G.  Gor- 
don; Institution  of  Electrical  Engineers,  S.  L.  B. 
Lines ;  Ontario  Association  of  Architects,  Toronto 
Chapter,  R.  K.  Shepard ;  Engineering  Alumni  Asso- 
ciation, Queen's  University,  Alex.  C.  Longwell ;  Can- 
adian Manufacturers'  Association,  G.  M.  Murray;  En- 
gineers' Club  of  Toronto,  W.  A.  Bucke ;  A.  Burton, 
W.  P.  Dobson. 


Engineers   Point  the  Way  for  Solution 
of  Fuel  Problems 

THE  "Fuel  Discussion"  Convention  of  the  Can- 
adian Society  of  Civil  Engineers,  recently  held 
in  Toronto,  approached  the  problem  from  every 
angle,  and  it  is  to  be  hoped  that  official  action 
will  follow  immediately.  It  was  pointed  out  at  these 
meetings  that  the  fuel  and  water  power  resources  of 
Canada  were  of  enormous  extent,  and  in  view  of  this 
it  was  incumbent  upon  the  Canadian  people  to  develop 
these  resources  in  a  rational  scientific  manner  and 
make  them  available  for  use  as  soon  as  possible.  In 
the  meantime  as  far  as  Canada  is  concerned,  and  par- 
ticularly the  middle  portion  of  the  country,  we  were 
still  dependent  upon  the  good  will  of  the  United  States 
for  fuel  supplies. 

Of  those  fields  which  oiifer  relief  from  the  present 
situation  wood  stands  out  as  the  one  source  of  supply 
from  which  immediate  help  may  be  expected,  and 
consequently  it  is  imperative  that  aggressive  action  be 
taken  by  the  various  Ontario  municipalities  to  provide 
a  supply  of  wood  for  domestic  purposes  for  the  coming 
winter. 

The  art  of  manufacturing  and  using  peat  fuel  has 
been  well  advanced  in  other  countries  so  that  there 
is  little  doubt  that  air  dried  machine  peat  will,  in  the 
near  future,  be  used  to  some  extent  to  take  the  place 
of  coal.  Peat  is  particularly  well  suited  for  gas  pro- 
ducers, more  especially  those  of  the  by-product  type. 
When  burnt  under  boilers  the  steam  value  of  peat  is 
about  one-half  that  of  good  coal.  A  further  relief  in 
the  fuel  situation  is  promised  by  the  industrial  evolu- 
tion of  the  carbonization  of  coking  coals  which  has 
led  to  the  employinent  of  high  temperatures  which 
give  strong  metallurgical  coke  and  higher  yields  of 
city  gas.  A  commendable  reaction  has  set  in  towards 
low  temperature  and  hig  tar  yields,  as  tar  oils  are 
increasingly  needed  for  motor  fuels.  A  systematic  in- 
vestigation of  lignites  now  in  progress  in  the  fuel  test- 
ing laboratories  at  Ottawa  shows  that  a  valuable  fuel 
of  high  heating  value  can  be  made  by  suitably  con- 
trolled carbonization  followed  by  briquetting.  Car- 
bonized peat  or  peat  coke  is  a  high  grade  fuel  which 
need  not  be  briquetted. 

A  rational  development  of  Canada's  coal  resources 
would  indicate  that  on  account  of  its  importance  and 
exhaustible  nature  coal  should  be  only  used  for  the 
jnirpose  for  which  best  suited.  Suggestions  as  to  its 
development  were:  1.  Substitution  of  coke  for  anthra- 
cite ;  2.  the  introduction  of  by-product  coke  ovens,  and 
the  transformation  of  gas  plants  to  include  more  thor- 
ough by-product  recovery ;  3.  Carbonization  and  bri- 
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quetting  of  low  grade  fuels;  4.  the  use  of  pulverized 
coal  as  a  locomotive  fuel ;  5.  the  elimination  of  waste 
in  mining;  6.  greater  use  of  Western  coals  to  replace 
im])ortcd  coal  in  the  area  west  of  Port  Arthur,  which 
includes  avoiding  the  use  of  fuel  re(juiring  a  long  haul 
wherever  it  is  ])ossible  to  procure  a  suitable  substitute 
requiring  only  a  short  haul ;  7.  by  the  earliest  exploita- 
tion of  our  own  resources  to  aim  at  limiting  the  neces- 
sity for  importing  fuel  from  other  countries. 

While  oil  fuel  is  an  ideal  fuel  for  all  purposes,  it 
will  never  be  a  competitor  of  coal  to  any  extent  in 
this  country,  unless  the  production  (jf  oil  is  materially 
increased,  but  it  will  always  be  a  splendid  supplement- 
ary fuel  to  coal. 

The  possibilities  of  the  relief  of  fuel  consumption 
in  Canadian  industries  by  the  increased  use  of  hydro- 
electric energy  lie:  (a)  in  the  limitation  in  existing 
plants  of  the  use  of  coal  for  heating  purposes  only, 
wherever  hydro-electric  power  is  available — such  limi- 
tation having  as  its  object  the  restriction  of  the  use 
of  unreplacable  material  by  power  derived  from  natural 
sources  which  do  not  suffer  depletion  by  use,  and  (b) 
the  establishment  of  a  national  policy  which  will  en- 
sure factories  in  the  future  locating  at  points  where- 
their  demands  for  raw  material  and  power  may  be 
met  by  the  most  econtmiical  use  of  such  materials 
and  facilities  as  are  indispensable  for  their  operation. 
Central  heating  as  a  means  of  conserving  fuel  was 
suggested,  the  system  being  to  burn  coal  at  a  central 
point  and  pipe  the  heat  to  those  who  would  otherwise 
Inirn  coal.  This  heat  can  be  pi])ed  as  high  or  low  pres- 
sure steam  or  hot  water.  Such  a  system  if  api)lied  to 
Toronto,  covering  the  business  section,  would  save 
in  coal  $100,000  per  year. 

Railway  electrification  offers  great  theoretical  pro- 
mise of  conservation  by  saving  coal  and  by  increasing 
the  capacity  of  tracks  and  terminals  of  congested  rail- 
way districts.  If  the  energy  for  railway  electrification 
is  obtained  from  water  power  all  the  coal  otherwise 
consumed  by  steam  locomotives  would  be  saved.  An 
electric  locomotive  does  three  and  a  half  times  as  much 
work  in  ton  miles  as  a  steam  locomotive.  This  ques- 
tion is,  however,  a  highly  specialized  one^economic, 
financial  and  engineering — while  the  high  co.st  ()f  a])- 
l)aratus  due  to  labor  and  other  conditions  prohibit  the 
carrying  on  of  railway  electrification  at  the  present 
time  on  a  wholesale  scale. 

As  to  the  general  heating  of  buildings  by  electricity 
it  was  shown  that  it  is  economically  out  of  the  ques- 
tion to-day  and  its  general  use  in  the  future  is  very 
remote.  Approximately  two  million  horse  povyer 
would  be  required  to  electrically  heat  Toronto's  build- 
ings housing  a  population  of  five  hundred  thousand 
people.  Heat  from  anthracite  coal  is  normally  one- 
fourth  to  one-fifth  the  cost  of  heat  from  electricity.  At 
existing  prices  one  cent  will  purchase  the  following 
units  of  heat  applied  to  buildings— -anthracite  coal, 
14,300  units;  bituminous  coal,  21,000  units;  oil,  7,750 
units;  electricity,  4,200  units.  Electric  heaters  now 
operate  at  one  hundred  per  cent,  efficiency,  and  the 
marvellous  inventions  frequently  announced  in  the 
daily  press  cannot  remove  them.  The  general  electric 
heating  of  buildings  should  not  be  considered,  as,  at 
the  ])resent  time,  the  i)ower  consumed  should  be  used 
for  munitions  and  for  industrial  pur])oses. 

Water  Power  Development 
Canada   is   recognized   as   one   of  the   great   water 
power  countries  in  the  world.     No  country  enjoys  to 
a   greater  degree   the   benefits   of   cheap,   dependable 


hydro  jjower,  and  no  country  has  had  that  benefit 
more  universally  applied  for  municipal,  industrial  and 
domestic  use.  Water  power  must  take  a  very  promin- 
ent part  in  the  best  use  if  the  varied  fuel  power  re- 
sources of  Canada  is  to  be  achieved.  There  must  be 
evolved  a  national  watcr-fuel-power  ])olicy  which  will 
realize  the  best  possible  co-ordinated  and  concentrated 
dcvelo])ment  for  the  use  of  all  the  resources  <>i  the 
dominion.  Cheap  power  promises  to  be  one  of  the 
country's  greatest  assets  in  the  post  bellum  industrial 
rivalry  of  nations  for  world  trade.  CJur  great  fuel  re- 
serves, supi)orted  by  our  water  power  resources  re- 
present a  sure  source  of  chea])  jiower,  and  should  guar- 
antee Canada  her  share  of  world  trade  if  these  re- 
sources are  utilized  to  their  maximum  ])ossibIe  ad- 
vantage. 

A  numljer  of  the  pa])ers  presented  bcfcjrc  the  Con- 
vention are  reijroduced  in  this  issue,  in  full,  with  others 
in  extract.  A  study  of  the  contents  of  these,  papers 
will  amply  repay  any  of  our  readers  who  desire  to 
lend  their  assistance  in  conserving  our  fuel. 
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Building  Permits  Show  Falling  Off 

HI-;  value  of  building  ])erniits  issued  in  35  cities 
showed  a  decrease  during  February  as  com- 
pared with  the  i)revious  month,  the  total  value 
of  j)ermits  falling  from  $1,562,637  in  January  to 
$901,933  in  February,  a  decline  of  $<'/)0,704.  or  42.2  per 
cent.  Saskatchewan  and  Manitoba  recorded  increases, 
while  in  Nova  Scotia,  also,  there  was  an  inconsideral)le 
gain.  As  compared  with  the  corres]joiuling  month  of 
1917,  there  was  a  decrease  of  46.4  per  cent.,  the  value 
for    February,    1917,  being  $1,682,495. 

Estimated  Cost  of  Building  Work  as  Indicated  by   Building  Permits 
in  36  Cities 

February,  11#1H,  conifiaretl 


I**cluiiaiy 
City  lillS 

Nova   Scotia $71,684 

Halifax     (►s.llT.'i 

Syrjiicy      ;t.."»(Ji» 


New  Brunswick 

.MillR-tfUl      .  .  . 

Si.    loliii    . .  . 


February  with    Kebruary,  i!>17 

1!I17  Iiurcaic  (•  I    I)ccrea>e(t) 

$90,460         t$18.866         t      S0.88 
.S.H..-,:!.-,  i   L'll,4iai  t       i-!.11 

l,itl.-i       '     l..v»4        •     s;i.;!4 


Quebec    

iMaisomifUvc 
Moiilrcal    ... 
Ouclicc 
.Shcrbrookc    .  . 
Three    Rivers 
Wcstinount     . 


Ontario    

Uraiitforil     .  .  . 
l'"ort    William 
(Inclph     ... 
ITaiiu'ltou    . . . 
Kingston    ... 
Kitchener    .  . . 
T.ondun     ... 
Ottawa     ... 
Peterborough 
Port     .\rthur     . 
Stratford    .  . . 
St.  Catharines 
St.  Thomas  . . . 

Toronto 

Windsor 


134.692 


r7.m.-i 

J.1.147 


17.(KK( 


492,492 

10.1  ItX  I 


Manitoba     .  .  . 

Itrandon     .  . 
Winnipeg    .  . 

Saskatchewan 
Moose  Jaw 
Kegina  ■  ■  ■ 
Saskatoon 

Alberta    ...     . 

Calgary   .  .  . 
Kihnonton    . 


British  Columbia  . . 
New    Westminster 

\'anri>uver 

X'irtoria     

Total    (35    cities) 


2,8(H) 
05,890 

IPLWiO 
l.l.^K) 

i,2.to 
r>.-» 

i.mr, 

.ViO 

.•(47.282 

2:!,175 

.  64.900 

r,4.<;."ip 

29.226 

l.S.tMKI 

.•{.IWift 
0.»7.'j 

47.860 

I.'i.CmII 

71.190 
3.0IIO 

.v.,4ir. 
ii.87r> 


88.476 

:;.i7."i 

.s<l.;t(M» 
663.330 

."il  K I 

4ir.;,."ii;.". 

14.''i.72.-i 
II.!)I4 
2.71 KP 
l.iKKI 

774.436 

.-.SI.-, 

:t,200 

42,610 


IS.:*!.'-. 

2(>,.'i()ll 

i:f.4'2.- 

1.12.'! 
11, .105 
1 3,508 

2.000 

57.1,517 

00,200 

36.360 

lL'.:!.-.o 
17.266  • 
i:!.iKi."i 

1,0.-111 

8.000 

4.500 
.-!..-.<HI 

104.200 

r...'>20 

00.780 

noo 


'      l..-.!»4 

t  88,476 
■'  2.l7.-> 
t   .sc,,:trH) 

1428.638 

V  .",INI 

f.-!-.Vp..'i20 
*120,.'->7K 
t     0,040 

•  14.:siK) 

•  1 :{.(!!  HP 

t281.948 

•  4.1V.- 
i  l.-po 
t        4(HJ 

•  23,280 


t      76.09 


.vo.Nii 
82.74 


.5-J9.ll.-t 
71.5.7!! 


t    ss.4e 

•       71.'.t7 


t      12.50 
•      54.03 


2..-t.->0 

1.745 

10,7<KI 

12.105 

.-■^15 

10,7;«0 

5.8.^-{ 

1.45<l 

-22fi.2.^5 

+  .17,025 


•  18.660 

•  2.'!.7.-piP 

•  42..'iOO 

»  11.970 

■  lO.iKPO 

i  9.:{.55 

•  5..125 

•  39.860 

'  27.7IP<P 

•  12.1.->" 

t  33.010 

t  2.n-.'ii 

t  41.:!«5 

•  10.075 


84.nK 

9.5.1 
40.38 
90.84 

94.91 
41.70 
72..'-iO 
29.44 
01.40 

61.0S 

08.90 
:M2.51 

69.S7 
615..18 

7I.»3 
:t22.73 

496.18 

ii1.-«..V. 
.-(47.14 


t      31.68 

t  40.1S 
f  42.74 
•1.210.44 


$901,938         tl,e8S,i»5       tt780,662 


46.39 
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Placing  Superstructure  on  C.  P.  R.  North 

Toronto  Bridges 

Fifty  Two-Ton  Pre-cast  Cement  Beams  are  Handled  with 
Locomotive    Cranes    and    Interesting    Travelling    Device 


fc 


FOR  several  years  the  C.  P.  R.  have  been  carry- 
ing out  a  series  of  improvements  in  the  North 
Toronto  subdivision  of  its  through  line.  This 
line  into  the  city  is  several  miles  shorter,  and 
has  considerably  lower  grades  than  the  line  running 
into  the  Union  Station.  The  fact  that  a  large  portion 
of  the  population  of  Toronto  are  residing  closer  to  the 
North  Toronto  than  the  Union  Station  and  the  con- 
gestion at  the  terminal  station  had  a  great  deal  to  do 
with  the  decision  to  make  these  improvements.  The 
|C.  P.  R.  and  C.  N.  R.  Companies  built  the  North  To- 
ronto station  and  doubled  and  elevated  the  trackage 
to  the  West  Toronto  station.  Contract  Record  of  De- 
cember 29,  1915.  and  July  12  ,1916,  had  articles  fully 
describing  this  work. 

At  the  present  time  extensive  improvements  are 
being  carried  out  on  the  line  from  Toronto  to  Leaside. 
At  miles  0.9  and  1.8,  measured  from  Leaside,  two 
bridges  occur.  These  were  originally  single  track, 
trestle  with  plate  girder,  steel  structures.  The  bridge 
at  mileage  1,8  crosses  what  is  known  as  Reservoir 
Ravine.  The  bridge  at  0.9  crosses  the  Belt  Line  ravine. 
A  number  of  designs  for  this  work  were  considered. 
A  steel  addition  to  the  old  steel  bridge  to  widen  it  out 
was  first  thought  of  and  finally  discarded.  The  plan 
f  entirely  new  steel  structures  were  also  discarded, 
t  was  stated,  owing  to  the  high  cost  of  steel.  Sev- 
ral  reinforced  concrete  designs  were  considered  and 
lans  for  an  arch  bridge  discarded  when  tests  showed 
that  the  clay  bottom  petered  out  and  became  a  near 
quicksand.  Reinforced  concrete  bridges  of  ([uite  un- 
usual design  was  eventually  decided  upon.  They  are 
f  a  reinforced  concrete  trestle  type  resting  on  con- 
inuous  footings  under  each  bent.  The  bents  contain 
four  posts  (three  in  the  Belt  Line  bridge)  tied  to- 
gether with  the  outside  posts  battered.  The  trestle 
spans  are  34  feet  and  the  spans  between  the  trestles 
are  36  feet. 

Probably  the  most  unusual  feature  of  these  bridges 

s  the  pre-cast  I-beams  which  form  the  decks.    In  fact, 

;he  whole  of  the  superstructure  carried  on  the  rein- 

'forced  concrete  towers  is  pre-cast  before  being  set  in 

place.    An  article  appearing  in  the  Contract  Record  on 

page  917  of  the  Novem1)er  7,  1917,  issue,  describes  fully 


the  manufacture  of  the  deck  slabs.  Sixty-six  T-beam 
units  weighing  approximately  52  tons  each  will  form 
the  deck  slab  of  the  bridge  over  Reservoir  Ravine. 
The  curb  .sections,  handrail  posts  and  sidewalk  slab 
have  all  been  pre-cast  and  all  that  remains  is  the  set- 
ting of  these  units  to  complete  the  structure. 

The  contractors  for  the  reinforced  concrete  work 
for  the  bridge  over  Reservoir  Ravine  were  Well.'j  and 
Gray,  Limited,  Toronto.  The  contract  for  the  con- 
struction of  the  bridge  over  the  Belt  Line  Ravine  was 
carried  out  by  the  Dominion  Construction  Company 
of  Toronto,  who  also  erected  the  temporary  trestle 
work  at  this  point.  The  two  .steel  bridges  were  re- 
moved by  James  Finley,  structural  contractor,  of 
Tweed,  Ont.  The  erection  of  the  temporary  trestle 
over  the  Reservoir  Ravine  was  carried  out  by  the 
C.  P.  R.  forces. 

Belt  Line  Ravine  Bridge 

The  bridge  which  is  being  con.structed  over  the 
Belt  Line  Ravine  is  a  double  track  structure  composed 
of  five  reinforced  concrete  towers  of  two  bents  each 
supported  on  continuous  footings.  The  suj)erstTuc- 
ture  consists  of  44  pre-cast  concrete  track  slabs,  90 
sidewalk  slabs  and  96  handrail  posts.  The  concrete 
work  oi  the  new  bridge  is  complete  with  the  exception 
of  rubbing  down  the  concrete,  which  will  probably  be 
done  after  the  superstructure  is  placed.  It  is  .stated 
that  the  contractors  will  use  a  cup-stone  set  on  a 
spindle  and  driven  direct  by  a  small  electric  motor 
for  the  polishing  of  the  exposed  surfaces. 

James  Finley,  of  Tweed,  Ont.,  has  the  contract 
for  placing  the  superstructure,  the  units  of  which  were 
cast  some  months  ago  by  the  Dominion  Construction 
Company  as  '.part  of  their  contract.  His  plant  con- 
sists of  two  locomotive  cranes,  a  number  of  hydraulic 
jacks  and  two  sets  of  quadruple  block  and  tackle.  The 
locomotive  cranes  go  down  the  mainline  to  the  stor- 
age ground,  which  is  about  half  a  mile  from  the  bridge, 
for  the  deck  slabs.  The  cranes,  one  at  each  end,  pick 
up  the  beam  and  set  it  on  two  railroad  trucks  placed 
about  eight  feet  from  either  end  of  the  slab.  The  for- 
ward truck  is  fitted  with  a  draw  bar  and  the  heavy 
100-ton  crane  engages  this  and  draws  the  beam  to  the 


saA-O'  fsce  to  Face  of  ^glhsTi^h 


■  GENERAL  ELEVATIOn- 


Fig.  1.— Elevation  of  Belt  Line  bridge  and  of  typical  bent. 
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l)ri(lj^e  site,  where  it  is  sluuitcd  onto  a  switch   line 
running  to  the  bridge  trestles. 

The  tackle  used  for  picking  up  the  beam  consists 
of  two  12-inch  I-beam  sections  fabricated  like  a  box 
girder  with  two  web  pieces  about  14  inches  wide.    A 


and  upper  cross  timbers  removed.  At  the  forward  end 
the  posts  are  extended  to  rest  on  the  reinforced  caps 
of  the  bridge  bents.  The  other  end  rests  on  a  heavy 
piece  of  timber,  to  which  the  trusses  are  bolted. 

Two  sections  of  rail  are  laid  along  the  toj)  chord 


Fig.  2.— Detailed  view  of  erecting  trestle  and  traveler.   Note  the  outside  support!  to  the  trusses,  and  the  heavy  quadruple  blocks. 


heavy  device  is  fastened  to  the  center  of  this  to  en- 
gage the  device  on  the  crane  block.  Two  rods  1}^ 
inches  in  diameter  and  tlireaded  on  each  end  ])ass 
through  the  tackle  and  through  the  flanges  of  the  beam 
close  to  the  stem  of  the  T-beam  section  and  are  fast- 


Fig.  3.— Showing  100  ton  locomotive  crane  picking  up  end  of  beam  to 
permit  removal  of  temporary  blocking. 

ened  by  means  of  nuts  to  a  heavy  plate  on  the  under 
side.  The  apparatus  for  carrying  the  beams  over  the 
trestles  is  rather  unique.  It  looks  very  much  like  two 
bridge  trusses  built  of  wood,  with  the  lateral  bracing 


and  su])erimposed  on  these  rails  is  a  traveler.  The 
traveler  is  constructed  of  dimension  timber  and  is  fit- 
ted with  two  trucks  with  double  flanged  wheels.  Two 
sets  of  quadruple  blocks  are  fastened  to  the  traveler 
and  are  used  to  carry  the  end  of  the  beam.  A  section 
of  timber  is  bolted  to  the  top  of  this  apparatus,  to 
which  the  workmen  snub  the  tackle  rope  when  they 
lower  the  beam  to  its  place. 

The  sequence  of  operations  in  placing  a  beam  is  as 
follows :  The  crane  pushes  the  beam,  on  its  trucks, 
along  the  spur  until  the  forward  end  comes  under  the 
traveler.  The  blocks  are  then  fastened  to  the  beam 
using  tackle  similar  to  that  jireviously  described.  The 
crane  then  picks  up  its  end  clear  of  the  trucks  and, 
afteh  the  beam  is  blocked  in  this  position,  picks  up  the 
rear  truck  and  places  it  out  of  the  way.  Again  engag- 
ing the  beam,  the  crane  picks  up  its  end,  raising  it 
clear  of  the  blocking,  which  is  then  removed,  and  the 
beaiu  is  lowered  until  the  end  touches  the  railway  ties. 
By  lowering  the  rear  end,  the  beam  teeters  on  the 
forward  truck  and  the  front  end  rises.  The  rope 
tackle  is  then  tightened  up  and  snubbed,  and  the  crane, 
by  raising  its  end,  transfers  the  weight  off  the  for- 
ward truck  onto  the  traveler.  The  forward  truck  is 
then  run  back  and,  after  the  beam  is  again  blocked 
up,  is  removed  by  the  crane.  The  beam  is  now  held 
in  the  air,  as  shown  in  Fig.  4,  one  end  being  carried  by 
the  crane,  the  other  by  the  tackle  mounted  on  the 
truck  of  the  traveller.  A  piece  of  6  by  6  inch  timber 
is  teiuporarily  placed  between   the  traveler  and   the 
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crane  tackle  and  a  second  piece  between  the  beam  and 
the  crane  itself.  The  crane  now  moves  forward,  push- 
ing the  beam  and  traveler  ahead  of  it  to  the  desired 
position.  The  beam  is  then  lowered  into  place.  The 
whole  operation  at  the  bridge  site  takes  about  35 
minutes. 

The  operation  of  moving  the  traveler  forward  to 
the  next  truss  (see  Fig.  6  for  details  of  this  truss)  bent 
is  easily  performed.    One  of  the  cranes,  operating  on 


The  efficiency  of  manilla  rope  connections  and  fast- 
enings in  terms  of  percentages  of  the  tested  strength  of 
the  new  rope  has  been  found  by  careful  experiment  to 
be  90  per  cent,  for  an  eye  spliced  over  an  iron  thimble, 
80  per  cent,  for  a  short  .splice,  65  i)er  cent,  for  a  timber 
hitch,  slip  knot,  or  clove  hitch,  50  per  cent,  for  square 
knot,  weaver  knot,  or  sheet  bend,  and  45  per  cent,  for  a 
Flemish  loop  or  overhand  knot. 


'»    ■  » 


Fig.  4— Showing  the  beam  supparted  by  the  crane  and  traveler. 

le  existing  line,  which  is  parallel  to  the  bridge,  picks 
the  rear  end  of  the  traveler  truss ;  the  other  crane 
)icke  up  the  rear  end  of  this  truss  and  both  cranes  move 
forward,   carrying  the  truss   to   the   desired   position. 

ifter  the  beams  are  placed  they  will  be  grouted  and 

iraterproofed,  expansion  joints  being  left  at  the  ends 
£>f  the  beams.  The  tracks  willthen  be  laid  in  ballast. 
The  work  is  being  executed  under  the  supervision 

5f  Mr.  J.  M.  R.  Fairbairn,  assistant  chief  engineer  of 
Ihe  C.  P.  R.    The  design  was  prepared  imder  the  super- 


Fig.  5. -Lowering  beam  to  Its  final  position. 

vision  of  Mr.  P.  B.  Motley,  Engineer  of  Bridges,  Can. 
Pac.  Ry.  Co.  Mr.  J.  H.  Barber,  with  A.  PI.  Munson 
as  his  assistant,  is  the  engineer  in  charge  of  the  work. 


When  vertical  timbers  like  piles,  posts,  and  other 
supports  are  partly  embedded  in  the  ground  they  are 
likely  to  fail  rapidily  by  decay  at  ground  level,  while 
the  timber  above  and  below  that  point  remains  sound. 
It  is  said  that  the  decay  can  be  greatly  retarded  and  the 
life  of  the  structure  much  ])rolonged  by  enclosing  the 
timbers  just  above  and  below  the  ground  level  by 
sleeves  filled  with  common  salt. 


Large  piles  of  coal  in  storage  are  often  in  serious 
danger  of  si)ontaneous  combustion.  The  height,  to  ]>re 
vent  this,  should  never  be  more  than  20  ft.  and  some- 
times not  more  than  12  ft.  Care  should  be  taken  to 
limit  the  horizontal  area  of  the  ])iles  in  order  to  make 
them  accessi!)le  for  inspection  and  segregation  to  pro- 
vide for  their  proper  draining,  and  to  avoid  the  storage 
in  them  of  different  kinds  of  coal,  and  of  coal  contain- 
ing large  percentages  of  sulphur.  The  ])iles  should  be 
ventilated  with  horizontal  flues  through  the  lower  parts 
and  should  periodically  be  .sounded  for  temperature. 


HKtons 
■■ning 


There  are,  approximately,  7,500  parts  in  the  y\meri- 
can  war  truck,  which  weighs  complete  just  over  four 
tons,  and  is  propelled  by  a  58  horse-power  engine,  run- 
ning at  1,350  revolutions  per  minute. 


Eminent  Engineer  Passes  Away 

In  the  person  of  Sir  Collingwood  Schreiber,  who  died  on 
March  23.  at  his  home  in  Ottawa,  aged  87,  Canada  has  lost  one 
of   her  greatest  engineers   and   railroad   builders.     For   sixty- 
years  the  late  Sir  Collingwood  had  been  actively  associated 
with  the  building  and  development  of  both  publicly  and  pri- 
vately-owned railways  in  this  country,  and  for  his  outstanding 
services  in  connection  with  the  construction   of  government 
lines  he  was  knighted  in  191.5.     He  was  born  in  England  and 
came  to  Canada  as  a  young  man,  in  1852.     He  first  secured  a 
position  on  the  engineering  staff  of  the  Toronto  and  Hamil- 
ton  Railway,  staying  with  this  road  until  1856.     Having  de- 
monstrated his  capabilities  "s  an  engineer,  he  was  then  taken 
into  partnership  in  the  engineering  firm  of  Fleming,  Ridout  & 
Schreiber,    of   Toronto,    thus    becoming   associatied    with    Sir 
Sandford  Fleming.     He  remained  in  practice  until  1860,  when 
he  superintended  the  construction  of  the   Northern  Railway 
now  a  part  of  the  northern  division  of  the  Grand  Trunk — till 
the  year  1863.     During  the  four  years  following  he  was  en- 
gaged in  the  construction  of  the  Pictou  Railway,  in  Nova  Sco- 
tia, and  then  assisted  in  laying  out  the  Temiscouata  section  of 
the  Intercolonial  Railway.     Later  he  built  and  became  super- 
intending engineer  of  the  Eastern  Extension  Line,  now  part 
of  the  Intercolonial,  and  in  1873  was  appointed  chief  engineer 
and  general  manager  of  all  government  railways  in  operation. 
Seven  years  afterwards  Sir  Collingwood  also  was  appointed 
as  chief  engineer  of  the  C.P.R.,  succeeding  his  old  partner.  Sir 
Sandford  Fleming.     He  retained  his  position  on  the  govern- 
ment railways  and  with  the  C.P.R.  until  1893,  when  he  became 
chief   engineer  of  the   Department   of   Railways  and   Canals. 
Later  he  was  appointed  deputy  minister  of  the  department, 
and  continued  to  administer  this  office  until  1905.    In  that  year 
he  became  general  consulting  engineer  of  the  Dominion  Gov- 
ernment and   chief  engineer  of  the  western   division  of  the 
National  Transcontinental  Railway.    Since  that  time  his  chief 
work  has  been  the  inspection  of  the  construction  of  the  Grand 
Trunk  Pacjfic. 
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Can.  Soc.  C.  E.    Hold   Professional    Meeting 

Discuss  Fuel  Situation  in  all  its  Phases — Valuable  Data  Presented 
on  which  to  Base  Action  —  Wood  Immediately  Available  — 
Vast  Areas    of    Peat   Bogs — Water    Powers    Our   Greatest   Asset 


MI<:A1BI-:RS   of   the   Canadian    Society   of   Civil 
luifjineers  foregathered  at  the  headquarters  of 
the  Toronto  branch,  %  King  Street  West,  on 
Tuesdiiy   morning,    March   26,   for   the   first 
general  jjrofessional  meeting  of  the  organization. 

Arrangements  had  been  made  for  the  delegates 
to  visit  the  plants  of  Canadian  Aero])lanes,  Limited,  on 
Dufferin  Street,  or  the  plant  of  British  Forgings,  Lim- 
ited, on  Cherry  Street.  Some  twenty  of  the  members 
elected  to  go  to  the  British  Forgings  and  the  balance 
visited  the  aeroplane  plant.  A  special  car  left  the  club 
rooms  at  10  o'clock,  taking  the  members  to  the  aero- 
plane factory  site  and  returning  at  noon.  The  Can- 
adian Aeroplane  plant  occupies  ten  acres  of  land,  four 
of  which  are  covered  with  buildings.  Some  idea  of  the 
organization  may  be  gathered  from  the  fact  that  they 
manufactured  370  machines  during  the  month  of  Feb- 
ruary.    The  party  was  broken  up  into  small  sections 


Mr.  H.  H.  Vaughan,  President  of  the  Canadian  Society  of 
Civil  Engineers. 

and  conducted  through  the  plant  by  officials  of  the 
company.  They  first  inspected  the  machine  shop  and 
were  shown  the  different  operations  of  manufacture  of 
the  component  parts  of  the  fusilage  and  were  later  con- 
ducted through  the  assembling  room,  where  machines 
in  (lifTerent  stages  of  completion  were  viewed. 

The  members  met  in  Convention  in  the  afternoon 
in  the  Physics  Building  of  the  University  of  Toronto, 
with  Mr.  H.  H.  X'aughan,  President  of  the  Society,  in 
the  chair.  The  Premier  of  the  Province,  Sir  William 
Hearst,  was  present,  welcomed  the  members  of  the 
Society  to  their  initial  general  professional  meeting, 


and  remarked  upon  the  fact  that  the  object  of  the  meet- 
ing was  the  discussion  of  the  fuel  i)roblein,  which  was 
also  having  the  serious  consideration  of  himself  and 
his  associates.  The  government  was  taking  important 
and  aggressive  steps  to  deal  with  the  situation.  Al- 
though it  was  uncomfortable  to  have  to  depend  so 
much  upon  a  foreign  country,  Mr.  Hearst  was  glad 
that  we  were  depending  upon  an  ally.  He  hoped  and 
believed  that  the  Union  Jack  and  the  Stars  and  Stripes 
would  float  together  as  an  emblem  of  democracy  and 
freedom.  The  war,  with  its  resultant  effects  on  labor 
and  trans])ortation,  has  brought  about  abnormal  condi- 
tions with  regard  to  the  fuel  question,  but  the  end  of 
the  war  will  not  be  a  solution  of  our  problems  and 
we  must  plan  for  all  time  to  come.  Canada  has  tre- 
mendous water  powers,  great  deposits  of  peat,  but  no 
real  deposits  of  anthracite. 

Sir  William  gave  a  brief  resume  of  the  Fuel  Act, 
outlining  the  duties  of  the  fuel  controllers  and  the 
])urpose  of  the  peat  testing  laboratories.  It  had  been 
determined  that  it  is  impossible  to  develop  our  peat 
resources  to  a  sufficient  extent  to  cope  with  the  con- 
ditions during  the  following  year,  and  that  we  will 
have  to  rely  to  a  great  extent  on  the  wood  supply. 

In  conclusion  Sir  William  said  that  we  were  pass- 
ing through  trying  days,  but  that  he  had  no  fear  of  the 
result.  The  chastening  that  we  were  at  present  re- 
ceiving would  all  be  f)f  future  benefit  to  us  and  if  we 
had  been  lax  in  our  duty  at  home,  the  men  at  the  front 
were  not. 


The  Fuels  of  Canada 


Mr.  I>.  F.  Haanel  re-read  a  paper  presented- last 
January  at  the  annual  meeting  of  the  society.  This 
pai)er  was  printed  in  full  in  the  January  30  issue  of  the 
Contract  Record. 


Discussion 
I'rofcssor  .\rkley.  of  the  Mechanical  luiginecring 
Department  of  the  University  of  Toronto,  introduced 
the  discussion  on  Mr.  Haaners  ])a]icr.  How  to  .save  at 
least  1,000,000  tons  of  coal  ])cr  year  in  Canada  by  effi- 
cient operation  of  heating  i)lants  was  the  i)ith  of  Pro- 
fessor -Arkley's  remarks.  In  burning  one  ]X)und  of  coal 
11 '/j  pounds  of  air  have  to  pass  through  the  boiler  to 
supply  enough  o.wgen  for  the  com])lete  combustion  of 
the  coal.  In  practice  it  is  customary  to  sujjply  suffi 
cient  area  in  the  boiler  tubes  to  allow  for  24  or  25 
])ounds  of  air  per  pound  of  coal.  The  principal  loss  of 
heat  is  through  the  escape  up  the  flues,  but  another  of 
the  heavy  losses  is  through  the  incomplete  combustion 
of  the  gases.  To  obtain  the  best  results  the  ])ercentage 
of  COj  going  up  the  flue  should  be  a  maximum.  The 
best  equivalent  of  a  pound  of  coal  burned  to  CO»  is 
14.500  P..t.u.'s.  but  if  only  burned  to  CO  it  is  4,500  B.t. 
u.'s,  so  it  is  ob\  ious  that  if  the  carbon  is  burnt  to  car- 
bon dioxide  the  resulting  heat  is  much  more  than  if  it 
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Iwere  only  to  form  carbon  monoxide.  The  causes  of 
ligh  flue  gas  temperature  are  soot  and  scale  on  the 
3>oiler  tulles,  holes  l)urnt  in  the  baffle  plates,  allowing 
|direct  passage  of  gas  to  the  flues  and  overload  on  the 
toilers-  A  low  percentage  of  C02  in  the  flue  gases  is 
fcaused  by  leaks  in  the  Ijoiler  setting,  having  too  thii>  a 
"ire  or  having  too  strong  a  draft. 

Professor  Arkley  quoted  figures  to  show  that  a  lit- 
tle extra  education  of  the  fireman  in  respect  to  these 
latters  could  easily  result  in  a  saving  of  10  per  cent,  of 
the  total  heat  value  of  the  coal  consumed.    As  there  arc 
lapproximately  10,000,000  tons  of  coal  burnt  annually 
nor  power  ])urposes  only,  if  a  saving  of  10  per  cent,  can 
%e  effected  by  the  more  efficient  operation  of  boilers, 
[1,000,000  tons  are  saved  in  power  plants  alone.     If  the 
same  arguinent  is  applied  to  heating  instsallation  the 
saving  would  be  considerably  over  one  million  tons.    It 
/as  suggested  that  firemen  be  instructed  liow  to  gain 
the  best  results  in  flue  gases,  be  given  an  apparatus  to 
measure  the  percentage  of  CO  and  CO=,  and,  as  an  en- 
couragement, given  a'ljonus  based  on  the  ])ercentage  ot 
■carbon  dioxide  found  in  the  flue  tiases. 


[Fuel  from  a  Transportation 
Standpoint 

By  W.  N.  Neal*  

Mr.  Neal's  paper  briefly  outlined  the  situation  re- 
garding the  im])ortation  and  distribution  of  coal  before 
fthe  war  and  at  the  present  time  under  greatly  changed 
'conditions.  As  emphasizing  the  importance  of  the  coal 
carrying  trade,  he  ])ointed  out  that  the  weight  of  bit- 
uminous coal  alone  carried  in  a  year  is  just  a  trifle  less 
than  the  weight  of  all  the  grain  produced  in  the  Do- 
minion. 

The  speaker  divided  tlie  country  roughly  into  five 
districts  according  to  the  fuel  situation  in  each.  Dis- 
trict No.  1  included  from  Halifax,  roughly,  to  Mont- 
real; this  was  supi)lied  formerly  with  bituminous  coal 
from  Nova  .Scotia  and  Cape  llreton,  partly  by  rail,  but 
ichiefly  by  boat.  For  example,  in  1913  two  and  one- 
f  quarter  million  tons  were  distributed  by  two  companies 

•General  secretary  of  the  Canadian  Railway  Association   for   National 
Defence,  Montreal,  Que. 


down  the  St.  Lawrence  River.  District  No.  2  covered 
the  territory,  roughly,  from  Quebec  City  west  to  Wind- 
sor and  Sarnia  and  north  to  Sudbury,  North  I!ay,  and 
Cochrane — the  great  coal  importing  area  of  Canada. 
The  coal  came  in  by  rail,  by  water,  and  by  car  ferry. 
In  District  No.  3  was  included  all  the  north  shore  of 
Lake  Superior  west  of  the  eastern  boundary  of  Mani- 
toba. The  chief  distributing  points  are  Port  Arthur 
and  Fort  William,  which  receive  their  supplies  of  coal 
by  boat.  District  No.  4  includes  practically  the  three 
provinces  of  Manitoba,  Saskatchewan,  and  Alberta. 
District  No.  5  takes  in  the  western  slope  of  I'ritish 
Columbia.  In  this  area  the  railways  use  coal  and  oil 
fuel. 

Difficult  Problems  Faced  the  Railroads 

The  situation  at  the  present  time  is  that  a  very 
large  percentage  of  the  steamers  formerly  used  for  coal 
carrying  are  now  utilized  for  war  i)urposes.  In  Dis- 
trict No.  1,  for  instance,  the  two  and  one-quarter  mil- 
lion tons  distributed  by  boat  are  now  carried  by  rail. 
In  addition,  this  district  has  been  extended  further 
west  as  far  as  Ottawa  and  Cornwall,  thus  throwing  a 
double  load  upon  the  railways.  Districts  Nos.  2  and  3 
have  been  affected  very  similarly  ;  not  only  has  there 
been  a  considerable  falling  off  of  water  carriage,  but, 
in  addition,  there  has  been  the  congestion  of  the  United 
States  roads.  Here  again  the  entire  burden  has  been 
thrown  upon  the  railways.  They  met  the  emergency 
by  (a)  building  more  coal  cars,  (b)  converting  sand 
and  gravel  cars  for  coal  use,  (c)  enforcing  economy  in 
their  own  use  of  coal,  (d)  using  box  cars  for  coal  carry- 
ing, and  (e)  by  trying  to  move  as  much  coal  as  possible 
in  the  summer.  In  District  No.  4  the  question  is  now 
being  discussed  whether  these  i^rovinces  might  not  in 
the  very  near  future  look  after  their  own  needs,  and  it 
is  hojied  that  by  the  winter  of  1919-20  they  may  be 
almost  self-supporting.  Difficulties  in  the  way  are 
labor  troubles  and  lack  of  storage  facilities  for  lignite 
coal.  Conditions  in  District  No.  2  have  not  changed  to 
any  extent. 

In  conclusion.  Mr.  Neal  spoke  of  the  special  steps 
the  railways  have  taken  to  economize  in  their  own  use 
of  coal.  These  include  a  cutting  oft'  passenger  trains 
to  the  extent  of  a  total  yearly  mileage  of  12,000,000 
miles — the  equivalent  of  600,000  tons  of  coal.  Parlor 
and  observation   cars    ha\c    been    eliminated ;    fewer 
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sleepers  have  been  attached ;  the  speed  of  all  trains  has 
been  reduced  to  the  ])uint  where  maximum  efficiency  is 
obtained  from  the  fuel  standjjoint,  and  special  trains 
and  private  cars  have  been  eliminated.  In  tlie  depart- 
ment of  freight  a  campaign  for  heavier  loading  has  re- 
sulted in  great  savings,  the  speaker  quoting  a  case 
where  the  average  load  per  car  had  risen  from  26.4  tons 
to  2)2.2>  tons  during  the  past  year.  The  saving  from  this 
improvement  alone  was  7,v300  tons  of  coal  per  month, 
in  addition  to  whicli  there  was  the  saving  of  the  time 
of  11  locomotives,  55  engine  and  trainmen,  besides  shop 
men,  yard  men,  car  checkers,  repair  men,  etc.  In  the 
actual  firing  of  the  engines  further  economies  have  also 
l)een  efTected,  and  expert  firemen  are  periodically  sent 
out  to  instruct  those  less  experienced. 

As  indicating  the  importance  of  fuel  traffic,  Mr. 
Xeal  pointed  out  that  the  amount  of  fuel  hauled  both 
for  themselves,  and  for  the  public  together  amount  to 
ai)i)roximately "25,000,000  ton.s — over  one-lifth  of  the 
total  freight  tonnage  carried  by  all  the  railways.  It 
required  the  services  of  29,948  trains  of  23  cars  per 
train,  or  the  exclusive  services  for  the  whole  year  of 
about  1.000  freight  engines  and  23,000  freight  cars. 


The  Rational  Development  of 
Canada's  Coal  Resources 

By  W.  J.  Dick* 

Mr.  Dick's  paper  pointed  first  to  the  value  of  coal 
by  enumerating  the  purposes  for  which  it  has  been  used 
in  the  present  war;  (1)  As  a  source  of  power;  (2)  met- 
allurgical purposes;  (3)  as  a  source  of  tri-nitro-to- 
luene;  (4)  as  a  source  of  picric  acid;  (5)  as  a  source 
of  ammonia  for  explosives,  nitric  acid  and  fertilizers; 
(6)  for  the  production  of  benzol. 

The  world's  estimated  reserves  of  coal  of  all  kinds 
available  within  a  depth  of  6,000  feet  from  the  sur- 
face aggregates  7,397,553  tons,  or  approximately  5,000 
times  the  world's  present  annual  consumption  of  coal. 
Of  this  reserve,  6.71  per  cent,  is  anthracite  (over  80 
per  cent,  in  Asia,  mainly  in  China)  and  52.7  per  cent, 
includes  lignites  and  brown  coals.  In  geographical 
distribution,  68  per  cent,  of  the  total  is  found  in  North 
America,  17.3  in  Asia,  10.6  per  cent,  in  Europe,  2.3 
per  cent,  in  Oceania  and  8  per  cent,  in  Africa.  The 
distribution  by  countries  is :  Canada,  16.4  per  cent. ; 
United  States,  51.8  per  cent.;  China,  13.5  per  cent.; 
Germany,  5.7  per  cent.;  Great  Britain,  2.6  per  cent.; 
Siberia,  2.4  per  cent. ;  Australia,  2.2  per  cent. ;  and  5.4 
per  cent,  distributed  in  small  deposits  among  smaller 
countries.  The  coal  deposits  of  Canada  are  thus  sec- 
ond only  to  those  of  the  United  States.  The  known 
area  in  Canada  underlaid  by  workable  coal  is  estimated 
at  111,168  square  miles,  containing  300,000  million  tons 
of  coal.    This  is  distributed  roughly  as  follows: 

(1)  The  eastern  division,  containing  the  bituminous 
coals  of  Nova  Scotia  and  New  Brunswick. 

(2)  The  central  or  interior  divisions,  containing  the 
lignites  of  Manitoba  and  Saskatchewan  and  the  bitum- 
inous and  semi-anthracite  de|)osits  of  Alberta  and  the 
Rocky  Mountains. 

(3)  The  Pacific  Coast  division,  including  the  bitum- 
inous fields  of  Vancouver  Island,  the  bituminous  and 
semi-anthracite  deposits  of  Queen  Charlotte  Island 
and  the  British  Colnmbin  interior,  and  the  lignites  of 
the  Yukon. 
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(4)  The  northern  division,  containing  the  low  grade 

qualities  of  the  Arctic  Mackenzie  basin. 

The  total  coal  production  of  Canada  amounts  to 
approximately  15  million  tons  per  year;  the  imports 
are  two  or  three  million  tons  in  excess  of  this.  In  view 
of  the  fact  that  we  have  no  guarantee  that  the  import 
of  coal  from  the  United  States  will  be  continued,  it 
is  necessary  that  our  own  resources  should  be  de- 
veloped. In  discussing  this  side  of  the  question,  Mr. 
Dick  resolved  the  j)roblems  under  the  following  head- 
ings: (1)  Domestic  fuel  problem  in  Central  Canada; 
(2)  railway  fuel  problem  in  Central  Canada;  (3)  do- 
mestic fuel  problem  in  the  prairie  provinces;  (4)  cheap 
power  problem  in  prairie  provinces;  (5)  railway  fuel 
problem  in  forest  areas  in  British  Columbia  and  Al- 
berta. 

1.    Domestic  Fuel  Problem  in  Central  Canada 

It  is  natural  to  expect  that  the  price  of  imported 
coal  will  increase  year  by  year.  As  an  alternative  for 
the  present  imported  anthracite,  there  is  little  chance 
of  importing  bituminous  coal  from  Eastern  Canada, 
both  on  account  of  its  cost  and  its  limited  supply. 
We  must  therefore  in  the  meantime  obtain  bituminous 
coal  from  the  United  States.  For  greater  economies, 
central  heating  plants  are  suggested  which  will  pro- 
duce ])ower  and  utilize  the  exhaust  steam  for  domestic 
heating.  However,  the  more  promising  solution  is  in 
the  use  of  coke.  It  is  suggested  that  each  city  might 
establish  a  plant  for  the  scientific  treatment  of  bitum- 
ineus  coal,  producing  coak,  gas,  ammonia,  benzol  and 
tar.  The  coke  and  gas  would  be  utilized  for  cooking 
and  heating  purposes  and  the  other  by-products  are  in 
great  demand  in  our  various  industries.  Mr.  Dick 
quoted  from  an  authority  to  the  effect  that,  "It  is  not 
beyond  the  bounds  of  reason  to  foresee  a  condition 
whereby  a  householder  in  the  place  of  his  ton  of  an- 
thracite which  he  now  welcomes  for  $11,  will  receive 
a  ton  of  smokeless  coal  without  slate,  a  month's  sup 
ply  of  cooking  gas,  40  miles  of  motor  fuel,  enough  fer- 
tilizer to  start  a  small  garden  and  tar  sufficient  to 
allay  the  dust  in  front  of  his  house — all  for  less  money 
than  he  now  pays  for  inferior  coal." 

The  speaker  went  on  to  say  that  as  a  domestic  fuel 
and  for  all  industrial  purposes,  such  as  baking,  dry- 
ing, heating  and  steam  raising,  coke  is  fully  equal  to 
anthracite  coal,  weight  for  weight,  and  possesses 
many  advantages.  In  European  countries  the  use  of 
coke  for  household  furnaces  is  rapidly  coming  into 
favor.  The  paper  also  quoted  figures  to  show  that 
ground  coke  using  impelled  draft  gave  greater  effi- 
ciencies as  a  boiler  fuel  in  recent  tests  than  coal  slack, 
hard  steam  coal  or  smokeless  Welsh  coal.  Further 
figures  were  quoted  to  show  that  coke  has  a  higher 
relative  fuel  value  than  anthracite  coal  in  house-heat- 
ing boilers. 

2.  Railway  Fuel  Problem  in  Central  Canada 
There  is  little  likelihood  of  Nova  Scotia  coal  being 
used  to  any  extent  in  Ontario,  though  under  changed 
conditions  Alberta  coal  may  be  brought  farther  east 
than  it  is  at  present.  Mr.  Dick  believes  that  the  rail- 
way fuel  problem  in  Ontario  can  be  made  independent 
of  foreign  sources  of  supply  only  by  means  of  electrili 
cation  of  railways  or  the  use  of  powdered  peat  as  a 
locomotive  fuel.  As  the  least  expensive,  electrification 
would  seem  to  be  the  more  reasonable  solution. 

3  and  4.   Fuel  Problem  in  Prairie  Provinces 
The  amount  of  money  which  goes  out  of  Canada 
to  pay  for  imported  coal  for  the  prairie  provinces    = 
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approximately  $10,000,000  yearly,  yet  this  is  in  the 
face  of  an  almost  unlimited  supply  of  lignite  and  bi- 
tuminous coal.  It  seems  necessary  that  the  inhabit- 
ants of  this  district  should  cease  to  look  upon  anthra- 
cite as  a  necessity  and  should  develop  the  habit  of 
using  softer  coals,  such  as  are  found  within  their  own 
borders.  The  coal  mines  of  Alberta  and  Saskatche- 
wan have  a  capacity  of  producing  15,000,000  tons  of 
coal  per  annum,  whereas  at  the  present  time  the  pro- 
duction is  scarcely  over  5,000,000. 

5.    Railway  Fuel  Problem  in  Forest  Areas  of 
British  Columbia  and  Alberta 

Owing  in  part  to  the  frequency  of  forest  fires,  but 
also  to  the  very  low  cost  of  oil  fuel  in  British  Col- 
umbia, oil  has  been  used  largely  in  the  coast  pro- 
vince— something  like  50,000,000  gallons  being  the 
yearly  consumption  previous  to  the  war.  At  that  time 
the  price  ranged  about  45  cents  a  barrel,  whereas  it 
is  now  said  to  have  reached  a  price  of  $1.75  in  Seattle. 
It  is  also  rumored  that  its  export  to  Canada  will  be 
prohibited.  It  would  thus 'appear  that  the  railroads 
in  British  Columbia  must  revert  to  the  use  of  coal 
as  a  fuel.  In  this  connection  Mr.  Dick  notes  the  pro- 
gress in  the  art  of  adapting  pulverized  fuel  to  locomo- 
tive use  and  quotes  a  number  of  railways  that  have 
experimented  satisfactorily  with  it. 

In  addition  to  all  the  other  sources  of  economy,  the 
paper  urges  guarding  against  waste  in  the  operation 
of  coal  mines.  The  instinct  of  the  miners  naturally  is 
to  take  out  the  coal  which  is  of  best  quality  and  that 
can  be  removed  at  least  cost,  abandoning  any  area  as 
soon  as  it  becomes  unprofitable.  This  is  against  the 
conservation  of  our  coal  areas  and  it  is  suggested  that 
means  should  be  taken  to  prevent  these  wasteful 
methods  of  mining. 

Utilization  of  Peat  as  a  Fuel 

^^^^^—^—^^—-  By  John  Blizard*  

The  investigations  undertaken  by  the  Mines 
Branch  of  the  Department  of  Mines  are  of  three  kinds : 
(a)  Those  giving  information  as  to  quality,  quantity  of 
contents,  and  situation,  of  the  peat  bogs ;  (a)  those 
dealing  with  the  manufacture  of  fuel ;  (c)  those  dealing 
with  the  use  of  peat. 

The  Mines  Branch  has  investigated  about  300 
square  miles  of  peat  bogs,  and  finds  that  the  average 
25-per-cent.  moisture  peat  fuel  runs  about  400,000  tons 
per  square  mile.  The  largest  bog  investigated  contains 
9,000,000  tons.  The  Ontario  peat  varies  in  calorific 
value  from  7,400  to  9,100  B.t.u.'s  per  pound  and  the  ash 
content  from  4  to  26  per  cent.  Quebec  peat  has  a  some- 
what higher  calorific  value  of  8,500  to  9,500  B.t.u's  per 
pound. 

Difficulty  in  Removing  Moisture 

In  the  manufacture  of  peat  the  outstanding  diffi- 
culty is  the  removal  of  water,  which  constitutes  any- 
where from  85  to  90  per  cent,  of  the  raw  peat  in  a 
drained  bog.  Since  it  is  necessary  to  reduce  this  water 
content  to  at  least  25  per  cent.,  it  follows  that  5j4 
jjounds  of  water  have  to  be  removed  in  order  to  obtain 
1  pound  of  25  per  cent,  peat  fuel.  This  water  has  to  be 
removed  by  evaporation,  since  pressure  processes  have 
not  proved  feasible.  The  only  economical  means  of 
removing  the  moisture  is  by  exposure  to  the  wind  and 
sun,  and  hence  one  of  the  difficulties  in  the  Canadian 
climate  where  the  season  during  which  peat  may  he 
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manufactured  averages  only  al)out  100  days.  The 
manufacture  may  be  either  by  hand  or  by  machinery, 
but,  considering  the  cost  of  labor  and  the  difficulty  of 
jMocuring  it,  machine  methods  offer  the  greatest  pro- 
mise. Mr.  Blizard  described  at  some  length  the  proper 
course  to  pursue  in  the  manufacture  of  peat  by  ma- 
chinery. 

The  use  of  peat  as  a  fuel  has  been  investigated  by 
the  Fuel  Testing  Division  of  the  Mines  Branch  in  both 
producer  and  boiler  trials.  Using  a  suction  gas  pro- 
ducer and  gas  engine  of  60  h.p.,  a  series  of  nine  trials 
carried  out  at  three-quarter  load  showed  a  consumption 
of  30,000  B.t.u.'s  in  the  peat  to  produce  1  kw.  h.  at  the 
switchboard,  which  compares  favorably  with  the  aver- 
age steam  power  plant.  The  paper  points  out  that 
where  it  is  possible  to  find  a  market  for  large  quantities 
of  power,  the  by-product  recovery  producer  plant  will 
l)e  the  most  economical.  It  includes  a  plant  for  the 
recovery  of  nitrogen  in  the  form  of  ammonium  sul- 
l)hate,  and,  in  consequence,  is  quite  expensive.  The 
nitrogen  content  of  peat  is  high — around  2  per  cent. — 
so  that  it  should  be  possible  to  obtain  about  120  pounds 
of  ammonium  sulphate  |)er  ton  of  ])eat.  which,  at  the 
pre-war  price  of  $65  per  ton,  is  worth  $3.90. 

Losses  Through  Incomplete  Combustion 

To  determine  the  steam-raising  value  of  peat  fuel 
with  hand-firing,  a  series  of  six  trials  were  carried  out, 
using  peat  with  a  moisture  content  of  15  and  20  ])er 
cent,  and  a  calorific  value  between  7,000  and  7,500  B. 
t.u.  Results  showed  that  the  equivalent  evaporation 
per  pound  of  coal  of  about  12,500  B.t.u.  was  around  8, 
while  with  ])eat  the  evaporation  was  about  4  per  cent. 
The  thermal  efficiency  with  the  coal  was  of  the  order 
of  60  per  cent,  and,  with  the  peat,  53  per  cent.  The  low 
figure  in  the  latter  case  is  due  to  incomplete  combus- 
tion of  the  gases  and  to  their  high  temperature  when 
leaving  the  boiler.  In  trials  with  a  locomotive  type  of 
boiler  a  conspicuous  feature  was  the  great  losses  due 
to  unburnt  gases,  which  varied  from  11  to  24  per  cent. 

The  speaker  referred,  in  closing,  to  the  use  of  me- 
chanical methods  of  firing  peat  that  have  been  tried 
out  on  the  European  Continent;  also  the  use  of  peat  in 
the  powder  form  as  it  has  been  used  in  locomotives  in 
Sweden  for  some  years,  and  where  it  has  been  shown 
that  V/i  pounds  of  peat  powder  of  7,700  B.t.u.  value 
will  generate  the  same  quantity  of  steam  as  a  pound  of 
coal  of  12,600  B.t.u.  value.  Mr.  Blizard  believes  that 
peat  is  destined  to  take  the  place  of  imported  coal  to  a 
verv  great  extent  in  the  near  future. 


Low  Temperature  Carbon- 
ization of  Fuels 


By  Edgar  Stanfield* 


This  paper  explained  the  nature  and  object  of  car- 
bonization, outlining  the  history  and  development  of 
the  industry  and  pointing  out  the  economic  conditions 
which  make  its  consideration  imperative. 

A  fuel  is  carbonized  in  order  to  change  its  chemical 
and  physical  properties,  thereby  converting  it  into  a 
new  fuel  or  fuels  of  higher  economic  value.  Certain 
by-products,  although  not  fuels,  are  always  produced 
simultaneuosly  but  not  always  recovered.  Destructive 
distillation  invariably  yields  solid,  liquid  and  gaseous 
products,  and  is  therefore  carried  out  with  one  or  more 
of  three  objects:  (1)  To  obtain  a  solid  fuel  with  cer- 
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iain  desirable  properties;  (2)  to  obtain  a  gaseous  fuel; 
(3)  to  obtain  liquid  products  of  value  as  fuel  or  as 
chemicals. 

Coke  is  seldom  made  as  the  principal  by-product 
of  carbonization,  except  when  required  for  metallurgic- 
al purposes.  High  temperature  carbonization  is  essen- 
tial to  produce  a  good  quality  of  metallurgical  coke 
and  temperatures  of  1,200  degs.  to  1,300  dcgs.  C.  are 
maintained  in  the  heating  flues  of  some  coke  ovens, 
(ias  was  first  manufactured  in  iron  retorts  and  had  to 
use  as  a  limit  the  safe  working  temperature  of  iron 
which  is  about  800  degs.  C,  but  with  the  use  of  fire 
brick  ovens  one  could  increase  the  amount  of  gas 
by  increasing  the  temperature.  However,  as  the  gas 
yield  increased  the  candle  power  and  yield  of  tar 
was  decreased  and  the  gas  manager  was  limited  to 
a  working  temperature  only  by  the  necessity  of  pro- 
viding the  statutory  candle  power. 

Our  economic  evolution  has  materially  changed  our 
outlook ;  a  fuel  such  as  bituminous  coal  is  no  longer 
merely  a  source  of  light,  heat  and  power,  but  is  a 
raw  material  of  many  industries  and  innumerable  rami- 
fications. Coal  tar  and  ammonia  are  the  sources  of 
dyes,  drugs,  oils,  disinfectants,  explosives,  fertilizers, 
etc. 

The  rapid  progress  in  the  use  of  gas  for  heat  and 
power  and  the  replacing  of  the  old  flat  flame  burner 
by  gas  mantles  have  led  to  almost  complete  abandon- 
ment of  the  old  candle  ])ower  standards  and  leave  the 
gas  industry  free  to  make  other  advancements. 

Low  temperature  tar  is  paraffinoid  in  character  and 
high  temperature  tar  is  benzenoid,  and  it  is  the  ben- 
zene compounds  which  are  used  in  the  manufacture 
of  dyes.  I^ow  temperature  tars  further  carry  a  large 
percentage  of  unstaple,  unsaturated  compounds.  Hence 
the  tar  product  of  low  temperature  carbonization  of 
coal  would  have  to  receive  a  different  treatment  to  be 
of  use  to  dye  makers.  In  Great  Britain  a  smokeless 
fuel  is  made  by  carbonizing  soft  coal  at  a  temperature 
of  500  degs.  C,  and  the  resultant  gas  may  be  sold  at  a 
comjiaratively  low  rate. 

Lignite 

The  carbonizing  of  lignite  at  low  temperatures  is 
a  very  important  question  for  Canada,  and  since  1917 
has  been  a  matter  of  systematic  investigation  in  the 
laboratories  of  the  Fuel  Testing  stations  at  Ottawa. 
This  coal,  as  mined,  has  a  calorific  value  below  7,500 
I3.t.u.  per  pound  and  contains  30  per  cent,  water, 
which  considerably  lowers  its  efficiency.  Several 
methods  for  increasing  the  conunercial  value  of  this 
coal  may  be  suggested.  For  example,  It  could  be 
powdered  and  briquetted.  Unfortunately  it  lacks  suffi- 
cient inherent  binder  so  that  a  bri(|uette  will  not  stand 
handling  and  storage.  Another  method  would  be  to 
'  carbonize  the  coal.  Lignites,  however,  do  not  soften 
and  coalesce  when  heated,  but  ])roduce  a  friable  ma- 
terial bearing  about  the  same  relation  to  coal  as  char- 
coal does  to  wood.  Much  work  has  been  done  in  ex- 
j)crimenting  with  lignites  and  one  must  conclude  that 
the  most  hopeful  remedy  is  the  low  temperature  car- 
bonization, ])ossibly,  with  the  recovery  of  by-products 
and  the  briquetting  with  the  addition  of  a  binder. 

Carbonization 

The  carbonization  cxiieriments  have  been  subdivid- 
ed into  small  scale  laboratory  tests,  large  scale  labora- 
tory tests  and  semi-commercial  tests.  The  small  tests 
were  largely  used  to  cut  down  the  number  of  large 
scale  tests  required  and  were  checks  on  the  accuracy 


of  the  larger  tests.  For  the  semi-commercial  tests  a 
rotary  retort  is  being  constructed  with  a  capacity  of 
about  50  pounds.  This  retort  is  designed  for  either 
intermittent  or  continuous  use;  in  the  latter  case  it 
will  be  possible  to  coke  about  30  pounds  of  coal  per 
hour.  In  these  tests  the  results  determined  .show 
the  yield  and  calorific  value  of  the  residue ;  the  yield 
composition  and  calorific  value  of  the  resultant  gas  ; 
the  yield,  calorific  value  and  the  economic  value  of  the 
tar  oils  produced,  and  the  available  ammonium  sul- 
phate yield. 

The  primary  object  of  the  investigation  is  not  to 
design  a  commercial  plant,  but  to  obtain  the  accurate 
data  essential  for  the  scientific  design  and  control  of 
a  plant.  The  investigations  have  shown:  that  the  car- 
bonized residue  is  subject  to  rapid  disintegration  ;  that 
the  complete  removal  of  the  tar  is  difficult ;  that  the 
nature  of  binder  best  applicable  for  use  in  the  residue 
has  not  yet  been  determined. 

With  peat,  as  with  lignite,  carbonization  converts 
a  low  grade  fuel  into  one  with  high  calorific  value  and 
low  volatile  content.  Peat,  however,  unlike  lignite, 
does  not  disintegrate  when  heated,  and  the  carbonized 
residue,  generally  called  peat  coke,  is  distinctly 
stronger  and  harder  than  wood  charcoal  and  may  be 
used  without  briquetting.  The  increased  price  of 
wood  has  resulted  in  experiments  to  ascertain  whether 
]>eat  could  be  used  as  a  source  of  wood  alcohol,  ace- 
tate of  lime,  etc. ;  the  yields  were  low  but  the  substi- 
tution is  not  impossible. 

It  must  be  clearly  understood,  however,  that  car- 
bonization could  only  be  supplementary  to,  not  a  sub- 
stitute for,  air  drj'ing,  as  the  cost  of  distilling  wet 
peat  would  be  prohibitive. 

Oil  shale  is  not,  as  its  name  suggests,  shale  im- ' 
])regnated  with  oil.  It  contains  little  or  no  free  oil, 
but  does  contain  bituminous  matter  that  yields  oil 
when  subjected  to  destructive  distillation.  Low  tem- 
jjeratures  are  employed  to  avoid  the  wasteful  breaking 
down  of  the  oil  vapour  into  permanent  gases. 

Wood  was  formerly  carbonized  for  the  .sake  of  the 
charcoal ;  at  present  wood  alcohol,  turpentine,  acetic 
acid,  and  wood  tar  oils  are  products  more  in  demand 
than  the  charcoal.  It  is  customary  when  distilling 
wood  to  drive  off  the  water  as  rapidly  as  possible,  and 
then  to  maintain  a  temperature  in  the  retort  of  slightly 
below  300  dcgs.  C,  as  long  as  distillation  contiiuu- 
The  process  is  then  completed  by  raising  the  chargi 
to  about  500  degs.  C. 

In  conclusion,  therefore,  it  may  be  stated  that  al- 
though the  low  temperature  carbonization  of  bitum- 
inous coal  appears  likely  to  assume  inqjortance  in  Eng- 
land, and  possibly,  elsewhere,  no  such  development  is 
in  sight  in  Canada.  The  low  temperature  carbonization 
of  lignite,  peat,  oil  shale,  and  wood,  however,  may 
play  a  considerable  part  in  the  economic  development 
of  this  country. 


Erection  of  the  Quebec  Bridge 

By  Geo.  F.  Porter*  

THE   project  of  building  a   bridge   over   the   St. 
Lawrence  River  at  Quebec  first  assumed  defi- 
nite  form   in    1898,  when    tenders   were   called 
for  on  spocificati<ins     issued     b\^     the     Quebec 
Bridge  &  Railway  Company,  which  finally  resulted  in 
awarding  the  contract  to  M.  P.  Davis  &  Sons  for  the 
substructure,  and  to  the  Phoenix  Bridge  Company  for 
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the  superstructure.     On  August  19,   1907,  the  entire 
.'superstructure  which  had  been  erected  on  the  south 
I   side  collapsed,   involving  the   complete   abandonment 
of  the  enterprise. 

In  August,  1908,  the  Dominion  Government  ap- 
pointed a  board  of  engineers  to  prepare  plans  and  speci- 
fications of  a  new  bridge.  This  board  was  composed 
of  Mr.  H.  E.  Vautelet,  Mem.  Can.  Soc.  C.  E.,  chair- 
man ;  Mr.  Fitzniaurice,  C.M.C.,  of  London,  England ; 
and  Mr.  Ralph  Modjeski,  Mem.  Am.  Soc.  C.  E.  This 
\  board,  toward  the  end  of  1909,  developed  what  was 
known  as  the  "official  design"  and  tenders  were  called 
for  its  construction,  the  tenderers  being  given  the 
privilege  of  submitting  their  own  designs  if  they  so 
desired. 

Four  tenders  were  received,  and  eventually  the  de- 
sign and  tender  of  the  St.  Lawrence  Bridge  Company, 
an  amalgamation  of  the  Dominion  Bridge  Company 
and  the  Canadian  Bridge  Company,  were  accepted. 

A  prominent  clause  of  the  contract  was  as  follows : 
"The  contractor  will  be  required  to  guarantee  the  sat- 
isfactory erection  and  completion  of  the  bridge,  and 
I  it  is  to  be  expressly  understood  that  he  undertakes 
the  entire  responsibility  not  only  for  the  materials 
and  construction  of  the  bridge,  but  also  for  the  design, 
calculations,  plans  and  specifications,  and  for  the  suffi- 
ciency of  the  bridge  for  the  loads  therein  specified, 
and  the  enforcement  of  any  part  or  all  parts  of  the 
specifications  shall  not  in  any  way  relieve  the  con- 
tractor from  such  responsibility." 

The  bridge  company  immediately  began  to  organ- 
ize to  carry  out  the  work,  and  built  a  shop  to  fabricate 
the  structure  amovmting  to  66,000  tons  of  steel  for 
the  bridge  and  10,000  tons  for  shop  and  erection  pur- 
poses. This  plant  represented  an  outlay  of  $1,300,000 
and  included  cranes  of  190  tons  capacity  and  many 
machines  of  unusual  type.  At  the  same  time  that  the 
drawings  for  the  bridge  were  being  made  the  method 
of  erection  was  being  developed  in  detail,  as  it  was 
necessary  to  know  how  every  member  was  to  be 
handled  in  the  field  before  the  drawings  could  be 
completed.  Drawings  were  also  made  for  shipping 
many  of  the  larger  members,  and  special  cars  built 
to  carry  them.  Four  different  methods  of  erecting 
the  sus])ended  span  were  considered:  First,  it  could 
be  cantilevered  out  to  the  centre ;  second,  build  a  light 
structure  to  be  floated  in  and  raised  to  position  and 
used  as  a  staging  to  erect  the  span  on  ;  third,  to  float 
it  in  a  high  enough  position  to  connect  it  to  the  canti- 
levers, letting  the  supporting  barges  float  out  as  the 
tide  subsided,  and  lastly,  the  method  used  of  erecting 
it  on  a  low  staging,  floating  it  on  barges  to  the  site  and 
raising  it  to  its  final  position  with  specially  designed 
tackle. 

The  traveller  used  in  erection  was  of  original  ty])e. 
It  has  four  tackles  of  60  tons  capacity  mounted  on 
electric  cranes  which  travelled  on  top  and  were  high 
enough  to  place  the  highest  and  heaviest  members. 
It  had  four  15-ton  tackles  on  four  booms  on  each  cor- 
ner, eight  5-ton  tackles  mounted  on  gantrys  which 
were  placed  on  the  top  of  the  electric  cranes  and  an 
elevator  of  3  tons  capacity  for  going  to  the  top.  The 
whole  was  electrically  operated,  controlled  from  a  deck 
immediately  over  the  railway  tracks,  enabling  the 
operator  to  see  what  was  being  done  at  all  times. 

Staging  for  Anchor  Arms 
'i"he    staging  of   the   anchor   arm   was   entirely   of 
tecl  and  1)uilt  on  separate  foundations.  .  During  the 
"ason  of  l'U5.  the  two  anchor  arms  were  completed 


and  preparations  were  made  for  the  erection  of  the 
suspended  sj^an  which  was  faliricated  at  Sillery,  and 
in  the  meantime  six  steel  scows,  manufactured  at 
Sorel,  arrived  on  the  site,  and  everything  was  ready 
with  the  lifting  apparatus  in  place  on  the  cantilevers, 
scows  in  place  under  the  span,  for  the  operation  of 
lifting  the  huge  span  into  place  on  September  11, 
1916.  The  place  selected  for  the  erection  of  the  centre 
span  was  a  comparatively  level  place  near  Sillery.  The 
site  was  so  situated  that  there  was  no  water  under  the 
span  at  low  tide  and  15  feet  under  it  at  high  tide.  The 
scows  had  valves  fitted  to  the  bottom  and  when  the 
tide  rose  the  span  was  lifted  from  its  supports  and 
towed  into  the  stream  and  to  the  bridge  site.  Six 
lifts  had  been  taken  and  the  critical  stage  of  the 
operation  considered  past  when  there  was  a  loud  re- 
port at  the  southeast  corner  which  suddenly  dropped 
from  its  support  and  the  whole  span  was  precipitated 
into  the  river. 

On  the  same  day  the  St.  Lawrence  Bridge  Company 
announced  that  they  would  take  immediate  steps  to 
replace  the  span  and  that  they  proposed  using  the 
same  method  over  again,  and  in  spite  of  the  difficulties 
encountered  were  ready  to  begin  erection  on  the  anni- 
versary of  the  day  it  was  begun  in  1916.  On  Septem- 
ber 20,  1917,  the  last  lift  was  made  and  the  last  coupl- 
ing made,  and  on  October  17  the  first  locomotive  and 
cars  passed  over  the  bridge.  Mr.  Porter's  lecture  was 
splendidly  illustrated  by  lantern  slides,  showing  vari- 
ous phases  of  construction,  erection  and  erection  appli- 
ances. 


Ontario's  Efforts  to  Relieve 
the  Fuel  Situation 


By  Albert  Grigg* 


The  Ontario  Government  is  busy  working  out  a 
solution  of  the  problem  of  fuel  shortage.  They  are  of 
the  opinion  that,  while  this  is  a  very  great  i)roblem,  it 
is  not  altogether  the  .shortage  of  fuel,  Init  also  there  is 
involved  the  question  of  teaching  the  people  of  the 
country  to  economize  and  conserve.  The  jjeoiile  are 
slow  to  realize  that  there  is  a  real  shortage  and  that  the 
war  has  only  aggravated  a  condition  that  we  would 
have  had  to  cope  with  in  any  case.  Our  present  condi- 
tion is  only  one  other  example  of  our  unpreparedness, 
though  this  very  unprei)aredness  for  the  war  is  our 
great  vindication.  The  government  is  taking  very  ac- 
tive measures  to  inijjress  upon  the  i)copIe  the  actual 
fuel  situation,  and  are  instituting  an  educational  pro- 
l)aganda  by  circularizing  the  whole  i)rovince  and  adver- 
tising in  all  the  local  papers. 

In  Ontario,  owing  to  our  geograi)hical  position,  our 
denser  i)oi)ulation,  and  the  fact  that  we  have  no  coal 
deposits,  the  situation  is  more  acute  than  jn  the  other 
in-ovinces.  The  Eastern  and  Western  ])rovinces  could, 
with  some  additional  development,  look  after  them- 
sehes.  The  increased  tax  on  the  United  States  re- 
sources means  that  we  cannot  look  forward  for  the 
abundant  supply  of  coal  we  have  had  shipped  to  us  in 
the  past. 

There  are  two  ktiown  sources  of  fuel  in  Ontario — 
peat  and  wood,  with  wood  available  during  the  coming 
winter.  Each  ])rovince  has  a  fuel  controller,  and  in  the 
large  centres  deputy  fuel  controllers  have  been  ai>- 
)K)inted.     The  government  has  granted  to  niuniciiiali- 

*  Deputy  Minister.  Department  of  Lands  and  Forests,  OntarlorToronto 
Ontario. 
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lies  llic  wood  on  crown  lands,  and  they  arc  t(j  cul  tliis 
during;  tlic  c(jminj4-  siininicr.  I'onmto,  Hamilton,  Ot- 
tawa, and  Sudbury  have  already  taken  advantage  f>l 
this  offer. 

The  department  itself  has  taken  action,  and  expects 
lo  cut  and  deliver  enough  wood  this  summer  to  supply 
fuel  for  all  government  institutions.  This  means  in 
some  cases  a  readjustment  of  sciuie  of  the  heating  plant 
in  f)rdcr  that  wood  may  he  used  i)rofitul)ly  and  eco- 
nomically- An  ajipropriation  of  .fnOO,00()  has  been  set 
aside  for  the  investi,L;;ilion  and  working  out  of  the  [)ro- 
blems  as  they  arise. 

'J'he  lesson  of  the  war  is  self-reliance;  had  we  been 
thrown  entirely  on  our  own  resources  we  would  have 
been  in  a  very  li;ul  c<jii(lition. 


Gas  for  Light,  Heat  and 
Power 


By  Arthur  Hewitt* 


In  iiis  iulrodiiction,  Mr.  Hewitt  i)aid  tribute  to  the 
United  States  officials  at  Washington,  .saying  that  at 
MO  time  during  the  period  of  stress  la.st  winter  did  any 
person  get  anything  but  the  very  best  of  treatment 
from  the.se  parties,  and  that  the  West  had  no  rea.son 
for  complaint,  since  they  recei\-ed  the  (jreference  over 
.■ill. 

riie  fuels  availal)le  for  use  in  Canada  arc  coal,  wood, 
pclidlcum,  gas  and  water-power  electrically  distribut- 
ed. Manufactured  gas  or  "city"  gas  mu.st  be  given  an 
ini|)ortant  place.  Thi.s  gas  possesses  the  following 
physical  properties:  It  is  a  permanent  gas;  it  is  su,*- 
ccptil)lo  to  subdivision,  and  it  is  a  cleanly  and  readily 
axailable  fuel. 

One  ton  of  gas  coal  in  an  efficient  carbonizing  plant 
will  yield  lO.OfX)  cubic  feet  of  gas,  from  which  may  be 
extracted  a  certain  ])ercentage  of  benzine  and  toluol.  It 
will  i)r(Hluce  1,3.^0  pounds  of  coke,  from  which,  after 
pnuiding  fuel  for  the  ))roduccrs,  there  is  a  residue  of 
.S(X)  to  850  pounds,  which  may  be  marketed.  It  will 
yield  10  imperial  gallons  of  coal  tar,  from  which  may 
be  recovered  toluol,  benzine,  iucl  oil,  acids,  dyes,  etc. 
There  are  other  by-products,  .such  as  ammonia,  used 
for  fertilizers,  and  retort  carbon,  used  for  electrodes. 
It  is  estimated  that  the  percentage  of  efficiency  ob- 
tained from  a  ton  of  coal  treated  in  a  gas  works  will 
run  from  60  to  70  per  cent,  against  an  efficiency  of 
probably  20  per  cent,  obtained  in  ordinary  practice. 

C.as  may  be  used  for  a  variety  of  purposes,  such  as 
for  lighting,  cooking,  industrial  purposes,  such  as  heat- 
ing liquids,  ovens,  melting  metals,  making  steam,  and 
numerous  other  uses. 

Each  class  of  fuel  available  for  consumption  in  Can- 
ada should  be  selected  and  appropriated  for  the  pur- 
l>oses  for  which  it  is  inherently  and  economically  best 
suited,  regard  being  had  to  the  essential  objectives  of: 

1.  Limiting  the  necessity  for  importing  fuel  from 
other  countries. 

2.  Limiting  as  far  as  possible  the  use  of  high-grade 
gas  coal  to  the  purjioses  for  which  the  largest  jierccnt- 
age  of  its  efficiency  can  be  usefully  employed. 

,\  .\voiding  the  use  of  fuel  requiring  a  long  haul 
wherever  it  is  possible  to  secure  a  suitable  substitute 
requiring  only  a  short  haul. 


Wood  as  an  Emergency  Fuel 

^^^^^^-^^^——  By  E.  J.  Zavitz'  ' 

The  wood  lands  of  Southern  Ontario  would  not 
replace  coal  to  any  appreciable  degree,  and  in  a  large 
number  of  cases  many  counties  in  Ontario  have  less 
wood  than  counties  in  the  Old  Country,  and  the  thick- 
ly populated  sections  of  the  United  States.  Many 
counties  in  Ontario  have  only  five  per  cent,  of  their 
area  covered  with  inferior  wood,  while  many  of  the 
eastern  states  have  fifteen  and  twenty  per  cent,  well 
wooded. 

Educational  proi)aganda  such  as  the  government 
now  ]:)roposes  should  have  been  instituted  years  ago, 
and  the  extravagant  waste  of  wood  in  rural  communi- 
ties stopped.  Some  districts  such  as  Brant  and  Ox- 
ford, are  just  as  dependent  on  coal  as  are  the  large 
cities.  The  large  belt  of  hardwoods  in  Ontario  lies 
between  North  Bay  and  Ottawa.  Further  north  the 
woods  are  j)rincipally  resinous.  If  the  cities  require 
hardwoods  it  is  from  this  district  that  it  would  have 
to  be  brought.  The  simplest  method  for  a  community 
to  secure  wood  wopld  be  to  let  contracts  to  local  con- 
tractors for  wood  delivered  to  the  sidings  and  ready 
for  shipment. 

The  calorific  value  of  wood  varies  directly  as  its 
weight ;  thus  a  cord  of  white  oak  weighs  approxi- 
mately 4,000  pounds,  and  is  equivalent  to  one  ton  of 
anthracite  coal,  and  a  cord  of  spruce  or  pine  weighs 
in  the  neighborhood  of  2,000  pounds,  and  is  equiva- 
lent to  one-half  ton  of  coal.  The  principal  hardwoods 
available  for  fuel  are  maple  and  birch,  which  weigh 
between  .3,000  and  .3,500  ])ounds  to  the  cord.  Dry  wood 
is  very  much  better  and  more  efficient  than  green 
wood,  which  contains  at  least  25  per  cent,  moisture. 
This  water  requires  heat  to  be  evaporated,  which 
passes  up  the  flues. 

The  wood  that  has  not  yet  been  cut  will  lack  fuel 
value.  Winnipeg  has  laid  in  50,000  cords  of  tamarac 
which  will  replace  35,000  tons  of  coal.  The  principle 
to  impress  upon  the  consumers  is  not  altogether  that 
so  many  cords  of  wood  will  replace  so  many  tons  of 
coal,  but  to  teach  them  how  to  make  use  of  wood  to 
economize  coal. 

[The  remaining  jiapers  on  the  program  are  either 
reproduced  in  the  following  pages  of  this  issue  or  will 
appear  later. — Editor]. 


Under  an  arrangement  with  the  Hon.  C.  C.  Ballau- 
tync.  Minister  of  Marine,  the  Dominion  Iron  &  Steel 
Corporation  will  construct  a  plant  at  Sydney,  Cape 
Breton,  for  the  rolling  of  steel  plates  for  shipbuilding 
purposes.  The  plant  will  be  ready  in  about  15  months. 
The  company  will  receive  Government  orders,  and  will 
also  be  open  to  execute  ordinary  commercial  orders. 
The  arrangement  is  part  of  the  Government's  pro- 
gramme to  meet  the  world-wide  shortage  in  vessels 
and  to  assist  the  Canadian  shipbuilding  industry.  The 
contract  with  the  Government  calls  for  250,000  tons  of 
ships'  plates,  over  a  period  of  five  years,  with  a  mini- 
mum of  .50,000  tons  a  year.  The  cost  of  the  mill  i 
estimated  at  five  million  dollars. 


The  Rock  Ornamental  Company  has  been  incorp<ir 
ated,  with  a  capital  of  $20,000.  to  engage  in  all  busine-~ 
allied  to  the  cement  industry.     The  head  office  is  in 
Ouebec  Citv. 


'  (".en.  Man.  Consumers  tins  Co.  Toronto. 


'Provincial  Forester.  Ontario 


April  3,   1918 


THE    CONTRACT    RECORD 


871 


Canada's  Water  Powers  and  Their  Relation 

to  the  Fuel  Situation 


By  J.  B.  Challies* 


The  subject  assigned  to  me  in  connection  with  this  fuel- 
power  symposium  meeting  of  tlie  Canadian  Society  of  Civil 
Engineers  is  the  relation  of  water-power  to  the  fuel  situation 
in  Canada.  At  first  "blush"  it  might  appear  that  water- 
power  has  only  an  indirect  and  limited  connection  with  the 
recent  critical  fuel  shortage  which,  through. suspended' efifort, 
has  caused  temporary  industrial  stagnation  and  local  domes- 
tic hardships  of  enormous  extent  and  involving  great  finan- 
cial loss  Even  a  casual  general- survey  of  our  fuel-power  re- 
quirements, however,  will  indicate  that  not  only  has  water- 
power  a  very  direct  and  important  bearing  on  the  present 
situation,  but  that  water-power  must,  in  the  future,  take  a 
verj'  mucli  greater  share  in  our  fuel-power  burdens. 

Heat,  Light,  and  Power  Needs — One  Problem 

It  is  axiomatic  that  our  heat,  light,  and  power  needs  must 
be  considered  as  one  great  national  problem,  and  also  that 
Canada's  domestic  and  industrial  development  depends  prim- 
arily on  the  co-ordinated  use  of  all  the  fuel-power  resources 
of  the  Dominion. 

Development  along  independent  and  divergent  lines  has, 
in  the  past,  prevented  adequate  correlation  of  the  great  Cana- 
dian industries  of  fuel  production  and  hydro-power  supply. 
There  is  now,  however,  as  a  result  of  the  fuel  shortage,  de- 
veloped a  concensus  of  opinion  among  men  familiar  with 
fuel  and  hydro-power  matters  in  Canada  that  there  is  be- 
tween these  allied  industries  enormous  scope  for  national  co- 


,*  Superintendent  Dominion  Water  Power  Branch,    Department    of  the 
Interior,  Ottawa,  Ont. 


operation  which  would  be  conducive  to  their  mutual  advan- 
tage, as  well  as  to  the  common  weal.     I  propose  to  show: 

First — That  water-power  must  take  a  very  prominent 
part  if  the  best  use  of  the  varied  fuel-power  resources  of 
Canada  is  to  be  achieved;  and 

Second — That  there  must  be  evolved  a  national  master 
fuel-power  policy  which  will  realize  the  best  possible  co- 
ordinated and  concomitant  development  and  use  of  all  the 
fuel-power  resources  of  the  Dominion. 

Interdependence  of  Water-Power,  CoeJ,  Wood,  Peat, 
Oil   and  Gas 

Within  the  last  two  days  we  have  had  recognized  ex- 
perts describe  the  possibilities  and  proper  functions  of  our 
diffei-ent  available  fuels — coal,  wood,  peat,  oil,  and  gas.  Prac- 
tically every  speaker  has  indicated  their  interdependence  and 
their  interchangeability  o>f  use.  It  remains  for  nie  to  demon- 
strate the  relation  of  "white"  coal  to  all  other  fuel-power 
agencies,  and  to  point  out  that  they  must  all  "coalesce"  in 
meeting  the  fuel-power  requirements  of  the  country. 

To  furnish  a  quick  general  summary  "bird's-eye  view"  of 
the  "white"  and  black  coal  situation  in  Canada,  and  to  indi- 
cate their  integrity  I  have  had  several  maps  and  diagrammatic 
statements  specially  prepared  for  submission  at  this  meeting. 

Pacific   anid  Atlantic   Provinces   Self-Sustaining,   but   Central 
Provinces  Dependent  for  Coal 
Plate  No.  1  represents  the  coal  consumption  and  produc- 
tion in  Canada.     The  tabulated  statement  on  the  top  of  the 
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plate  suniiiiarizes  the  consumption  in  the  various  provinces 
..f  the  different  classes  of  coals,  both  domestic  and  imported. 
\ou  will  observe  the  greatest  consumption  is  in  Central  Can- 
ada, including  the  Provinces  of  Manitoba,  Ontario,  and  Que- 
ec.  Coal  production  is  greatest  in  the  extreme  western  and 
eastern  provinces.  British  Columbia  and  Alberta,  on  the  one 
hand,  and  Xova  Scotia,  on  the  other,  not  only  meet  their  own 
coal  requirements,  but  produce  a  very  considerable  overplus 
for  consumption  in  the  contiguous  portions  of  Central  Can- 
ada.    The  central  provinces— Manitoba,  Ontario,  and  Quebec 

are   almost   wholly   dependent   on   outside   sourcdS(   mainly 

imported  coals.  This  is  clearly  shown  by  the  hatched  areas 
on  the  map,  the  horizontal  hatching  covering  the  areas  which 
produce  their  own  needs,  the  vertical  hatching  covering  the 
areas  which  are  dependent.  Where  there  is  cross-hatching, 
both  Canadian  and  imported  coals  are  consumed.  It  is  to  be 
observed  that  Central  Canada,  where  consumption  is  great- 
est, is  non-productive.  This  I  have  termed  the  "acute  fuel 
area"  of  Canada. 

An  Acute  Fuel  Area  in  Canada  Largely  Dependent  on 
Imported  Coal 

This  "acute  fuel  area"  is  now  dependent  for  domestic  re- 
quirements mainly  upon  Pennsylvania  anthracite  and  for  in- 
dustrial needs  upon  Pennsylvania  bituminous  coals,  as  well 
as  upon  Canadian  water-power.  So  far  as  domestic  heating 
requirements  are  concerned.  Mr.  Dick,  the  consulting  mining 
engineer  of  the  Conservation  Commission,  in  his  paper  on 
I  be  "Rational  Development  of  Canadian  Coal  Resources,"  has 
|i,.inted  out  the  possibilities  of  the  western  portion  of 'the 
"acute  fuel  area"  being  furnished  with  briquetted  lignite  from 
the  prairie  provinces.  Mr.  Stansfield,  of  the  Dominion  Mines 
Branch,  in  his  paper  on  "The  Low  Temperature  Carboniza- 
tion and  Briquetting  of  Bituminous  Coal."  has  pointed  out 
the  possibilities  of  meeting  the  domestic  heating  requirements 
of  the  eastern  portion  of  the  "acute  fuel  area"  by  the  product 
from  the  low  temperature  carbonization  of  Nova  Scotia  bit- 
uminous coals.  Although  both  these  processes  are  proven  to 
be  practicable,  they  are  as  yet  in  their  formative  or  agita- 
tional stage,  and  some  considerable  time  must  elapse  before 
they  can  be  placed  on  a  commercial  basis  to  furnish  sufficient 
fuel  to  substitute  for  any  large  portion  of  the  Pennsylvania 
anthracite  now  imported  for  domestic  heating.  There  is  at 
the  present  time  no  available  supply,  even  in  small  quantities, 
of  a  Canadian  coal  fuel  to  take  the  place  of  imported  anthra- 
cite. Nevertheless,  this  "acute  fuel  area"  can  eventually  be 
made  independent  of  foreign  fuel  imports,  and  Canada  can 
become  self-sustaining,  at  any  rate,  in  respect  of  her  domes- 
tic heating  requirements.  There  must,  as  a  necessary  pre- 
liminary, be  a  national,  co-ordinated  development  and  use  of 
all  the  availa1)le  fuel  and  power-producing  agencies  in  the 
Dominion.  Such  a  co-ordination  must  be  a  matter  of  gradual 
evolution  and  adoption,  and  will,  to  a  great  extent  hinge  on 
whether  Canada  can  reasonably  expect  assured  fuel  imports 
from  the  United  States  for  a  considerable  period  in  the  future. 

Canada  an  Exporter  of  Electrical  Energy 

As  we  are  now  exporting  large  quantities  of  coals  from 
British  Columbia  and  Nova  Scotia  into  adjacent  states  of  the 
Union,  and  as  we  are  also  exporting  about  275.000  horse- 
power of  electric  energy,  equal  in  value  to  about  3,000,000 
tons  of  coal,  it  is  obvious  the  United  States  cannot  afford  to 
place  a  sudden  and  complete  embargo  on  coal  exportation  to 
Canada.  The  two  countries  must  deal  with  each  other,  at 
least,  upon  a  basis  of  quid  pro  quo.  Providing  Canada  has 
her  own  fuel  resources  under  strict  national  control,  this 
power  exiportation  sliould  assure  lier  an  importation  of  suffi- 
cient coal  to  tide  over  any  readjustment  period  necessary  to 
permit  of  :.n  ultimate  dependence  on  Canadian  sources  of  fuel 
and  power. 


Exportation  of  Electrical  Energy  and  Assurance  for 
Fuel  Needs 

The  exportation  in  the  past  of  Canadian  electric  energy 
has  not  been  without  compensating  advantages.  An  assured 
United  States  market  for  Canadian  power  loads  has  enabled 
the  financing  and  completion  of  several  hydro-electric  pro- 
jects, the  construction  of  which,  so  far  as  domestic  markets 
alone  are  concerned,  would  not  have  been  warranted  at  the 
time.  The  initial  United  States  power  load  has,  therefore, 
made  it  possible  for  the  domestic  market  to  reap  all  the  bene- 
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Plate  No.  2— Canadian  coal  situation. 

fits  of  available  hydro-electric  energy  many  years  sooner  than 
•otherwise  would  have  been  possible. 

While  Canada  has  been  receiving  far  more  value  in  her 
coal  importation  than  she  has  given  in  her  power  exportation, 
the  advantage  is  rapidly  disappearing.  It  is  reasonble  to  ex- 
pect that  the  tendency  will  be  for  hydro-power  exportation  to 
increase  and  for  coal  importation  to  decrease.  The  time  may 
come,  and  in  the  near  future,  when  the  balance  will  be  against 
Canada. 

It  is.  therefore,  imperative  that  every  proposal  for  in- 
crease in  the  exportation  of  power  be  carefully  considered 
from    a    Uroail.    national    standpoint      Such    consideration    in- 
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volves  the  evolution  of  a  fcninila  with  regard  to  power  ex- 
portations  which  will  have  cognizance  of  Canada's  fue^-power 
needs  generally. 

We  must  face  the  fact  that  for  some  time  to  come  we 
shall  require  to  import  United  States  coal,  and  that  in  turn 
therefor  we  can,  under  proper  conditions  of  recovery,  safely 
and  profitably  export  some  of  our  surplus  hydro-electric 
energy. 

Canada,  to  Become  Self-Sustaining,  Must  Use  All  Her  Fuel- 
Power  Resources  According  to  Their  Particular 
Adaptabiliity 
Mr.  B.  F.  Haanel,  chief  of  the  Fuel  Testing  Division,  De- 
partment of  Mines,  in  his  clear  and  comprehensive  paper  on 
the  "Fuels   of   Canada,"   describes   the    nature,   location,   and 
extent  of  our  varied   available   fuel   resources.     Mr.    Haanel 
affirms  that,  while  the  problems  associated  with  the  distribu- 
tion of  fuel  to  the  various  parts  of  Canada  are  exceedingly 
complex  and  the  strictest  conservation  must  be  practised,  the 
Dominion  is  endowed  with  fuel  deposits  on  such  a  magnificent 
scale  that  all  that  is  necessary  is  their  proper  exploitation  and 
economic  use  for  the  country  to  be  eventually  practically  in- 


exportation  of  anthracite.  We  in  Canada  must  realize  that 
our  supply  of  this  fuel  may  be  gradually  restricted.  It  is, 
therefore,  essential  that  we,  without  delay,  consider  what  can 
be  accomplished  in  the  production  of  a  suitable  substitute  for 
United  States  anthracite. 

Industrial  Requirements 

2.  Industrial  requirements  of  "acute  fuel  area"  involves  (a) 
more  etficient  use  of  soft  coal  in  central  heating  stations;  (b) 
construction  of  super-power  plants  to  serve  contiguous  in- 
dustrial areas;  (c)  substitution  of  hydro-power  for  steam- 
produced  power  wherever  possible;  (d)  use  of  hydro-power 
for  all  new  industries  wherever  practicable. 

The  second  part  of  the  "acute  fuel  area"  problem  and  the 
one  with  which  water-power  is  most  intimately  connected  is 
the  fuel  necessity  of  the  industrial  or  manufacturing  world. 

The  industrial  requirements  are  now  met  by  Canadian 
hydro  power  and  United  States  bituminous  coal — about 
14,000,000  tons  consumed  in  1916  for  this  purpose  in  the  "acute 
fuel  area." 

Owing  to  the  large  reserves  of  bituminous  coal  in  Penn- 
sylvania, this  class  of  fuel  will  probably  be  available  to  the 
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Plate  No.  3— Water  powers  in  Europe  and  North  America— Dominion  Water  Power  Branch  estimate,  slightly  revised. 


dependent  of  foreign  sources  of  fuel.  Mr.  Haanel  is  particu- 
larly emphatic  that  Canada  need  not  go  abroad  for  fuel  for 
household  use.  if  her  own  fuel  resources  are  properly  ex- 
ploited. 

The  problem  of  Canada's  fuel  needs  outside  of  the  "acute 
fuel  area"  offers  little  difficulty,  owing  to  an  abundance  of 
both  coal  and  water-power.  It  is  simply  a  matter  of  efficient 
and  effective  use  of  available  resources.  Within  the  "acute 
fuel  area,"  however,  the  problem  is  pressing  and  prodigious. 
It  resolves  itself  into  two  parts — first,  provision  for  domestic 
or  household  heating  consumption;  second,  provision  for  in- 
dustrial requirements. 

Domestic  Requirements 

1.  Domestic  requirements  of  "acute  fuel  area"  involves 
production  of  suitable  substitute  for  anthracite. 

Domestic  needs  involves  the  production  of  a  fuel  or  fuels 
which  will  meet  the  requirements  for  general  household  use. 
At  the  present  time  this  need  is  furnished  by  American  an- 
thracite; over  4,000,000  tons  were  used  in  1916.  Competent 
experts  declare  the  anthracite  coal  fields  of  the  United  States 
are  in  measurable  distance  of  exhaustion,  and  that  the  supply 
will  not  last  a  hundred  years.  Having  in  mind  the  ever-in- 
creasing demands  within  their  own  borders  for  this  fuel,  and 
the  rapid  decrease  in  quality  as  the  supply  becomes  exhausted, 
responsible  fuel  advisers  of  tlie  United  States  Government 
have  seriously  urged  the  establishment  of  an  emliargo  against 


"acute  fuel  area"  of  Canada  for  many  years.  Although  not 
immediately  necessary,  the  ultimate  substitution  of  bitumin- 
ous coals  must  nevertheless  be  seriously  considered.  Water- 
power  will  be  the  main  means  of  such  substitution.  The  in- 
dustrial fuel  problem,  therefore,  in  the  "acute  fuel  area"  be- 
comes largely  a  matter  of  suljstitution  of  hydro  power  for 
fuel  power. 

Electrification  u{  railways — especially  terminals  with  ad- 
jacent engine  divisions — would  save  enormous  consumption 
of  bituminous  coal  and  relieve  our  transportation  systems  of 
.their  greatest  burden. 

It  is  estimated  that  sometliing  lil<e  9,000,000  tons  of  coal 
was  consumed  by  our  railroads  in  the  year  1917.  Judging 
from  the  results  obtained  from  the  electrical  operation  of 
railroads  in  the  United  States,  it  would  be  possible  to  save  at 
least  two-thirds  of  this  coal  if  electric  locomotives  were  sub- 
stituted for  the  present  steam  locomotives.  This  would  be  a 
saving  of  6.000,000  tons  of  coal  in  one  year,  and  would  require 
aI)Out  900.000  water  horse-power. 

Electrification  of  steam  roads  at  this  juncture  is  not  ad- 
vocated. Under  normal  conditions,  however,  and  in  certain 
districts,  as  in  Western  Ontario,  electrification  will  become  an 
economic  necessity  in  a  few  years. 

In  districts  that  cannot  be  served  Iiy  water-power,  the 
location  of  modern,  efficient,  super-power  stations  at  strategic 
points,  with  a  resultant  elimination,  or  combination,  of  many 
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inefficient  small  stations,  would  cause  a  very  large  saving  in  ance  and  seasonable  distribution  of  rainfall;  the  regimen  of 
I  be  consumption  of  soft  coal,  with  a  concurrent  increased  our  rivers — upper  waters  well  forested  with  large  lakes,  suit- 
production  of  power.  able  for  regulation,  rivers  flowing  through  valleys  with  well- 

The  substitution  in  industry  generally  of  hydro  power  for  concentrated  falls, 
steam   fuel  power  would  also  result  in   a  tremendous   relief.  2.  The  fortunate  location  of  the  waterfalls  with  respect 

There   are   many  plants   where   such   an   exchange   would   be  to  existing  commercial  centres  and  related  raw  materials. 
possible   now.      Future   manufacturing   plants   should   be   en-  3.  The   consistent   endeavors   of  governments.   Dominion 

couraged  to  locate  where  hydro  power  is  available.  and  provincial,  in   having  water-powers  thoroughly  jnvesti- 

Water-power   must    be    depended    upon    very    largely    to  gated  and  intelligently  administered, 
serve  the  industrial  fuel-power  situation  in  the   "acute  fuel  4.  The   business  acumen  and  foresight  of  the  capitalist 

area"  of  Canada.  and  the  professional  skill  and  courage  of  the  engineer  in  blaz- 

The    relation    between    developed    water-power    and    the  ing  the  trail  of  pioneer  water-power  development  and  use. 
coal  production  and  consumption  in  the  various  provinces  is  5.  The  almost  universal  adaptation  of  electric  energy  for 

represented  on  Plate  2.     It  is  interesting  to  note  that  in  the  municipal,  industrial,  and  domestic  purposes, 
"acute  fuel  area"  there  is  about  as  much  water-power  de-  Fortunate  Location  of  Water-Powers 

veloped,  so  far  as  coal  value  .s  concerned,  as  there  is  coal  con-  ^-^  ^  outstanding  feature  of  the  water-powers  of  Canada  is 

sumed.     It  is  portentious  that  the  bulk  of  our  water-power  .i  >.•     c     ^        .     i       i-  ■»!.  ^  ^         ■  .■  •  i 

.  ',  r     1  »  their  fortunate  location  with  respect  to  existing  commercial 

production  at  the  present  time  is  within  the    acute  fuel  area,  ._  -uriu-  •     *  •     ■  r  .•     ..' 

'  .  ,  ,  ,  ,  •  centres.     Within  economic  transmission  range  of  practically 

and  it  IS  reassuring  to  know  that  our  largest  and  most  im-  .  ^     .     -^     r  .,       a  ^,     ^.     ^     ,,      „     -r 

.  ,    *=  ,  ,       •  ,  •      .  every  important  city  from  the  Atlantic  to  the  Pacific,  except 

portant  potential  water-powers  arc  located  witnin   transmis-  ..      _    •      »i,      r-     ^     i    Tir     »  •  •        ^i  i  , 

'  '     \  '  ,  .    ,        .  ,    ,.      .  •  .  •      ,  those  in  the   Central   Western  prairies,  there  are   clustered 

sion  range  of  present  congested  industrial  districts  within  the  .  .,  i.-  i.      -n  ^  ^i.  i.   i_i     j  ,     <• 

iaiis<.  "'  H  ^^  V-     fa  water-power  sites,  which  will  meet  the  probable  demands  for 

.  acute  tuel  area.  hydro  power  for  generations.     The  following  table,  prepared 

Canada  Is  Exceedingly  Fortunate  in  the  Extent  and  Location  ,,y  t|,e  Dominion  Water-Power  Branch,  indicates,  reasonably 

of  Her  Water-Powers  accurately,  the  provincial  distribution   of  the   developed  and 

When  considered  in  retrospect  the  production   of  hydro  undeveloped  water-powers  within  the  settled  portions  of  the 

power  in  Canada  has  undoubtedly  been  an  industrial  achieve-  Dominion: 

ment  and  an  engineering  triumph  worthy  our  nation.     In  the  Power  Power 

short   space   of   about  twenty-five   years   there   has   been   de-  Province.  available.  developed. 

veloped  and  put  in  use  nearly  1,800,000  water  horse-power.    A  Ontario  .5.800,000  789,466 

tabulated  statement  (see  Plate  No.  3)  of  the  water-power  de-  ^1,^,-  :::::::,    -y,:::     ''ZZ  IJi"?" 

velopment   in   other   countries,    compiled    recently     from     all  jvjg^,    Brunswick  300,000  13  390 

available   data,   shows   the   universal    importance    of   this    re-  Prince  Edward  Island   3,000  500. 

source,  and  indicates  the  splendid  comparative  position  Can-  Manitoba    76,350 

ada  enjoys  in  both  potential  and  developed  water-power.    The  Saskatchewan 3,500,000  100 

,       ,  i  •     /-        J     •    I  i.1.  Alberta   33,860 

present  per  capita  power  development  in  Canada  is  larger  than  Briti,sh    Columbia    3.000,000  269,620 

all  other  countries  except  Norway.     It  is  the  same  with  re-  Yukon   100,000  12,000 

spect  to  our  known  undeveloped  water-power.     No  country  

enjoys  to  a  greater  degree  the  benefits  of  cheap  dependable  Totals    18,803,000  1.735,598 

hydro   power,   and   no   country   has   had   these   benefits   more  Small  Portion,  Not  10  Per  Cent,  of  Canada's  Available 

universally   applied   for    municipal,   industrial,   and    domestic  Water-Powers  Developed 

use.    That  Canada  is  recognized  as  one  of  the  great  water-  In  general,  the  use  of  water^)ower  in  Canada  may  be 

power  countries  in  the  world  is  due  largely  to:  briefly  described  as  follows: 

1.  The  nature  and  extent  of  our  water  resourses— abund-  (a)   For  municipal,  including  domestic   and  ordinary  in- 
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April  3,   1918 


THE    CONTRACT    RECORD 


S75 


diistrial  purposes,  alxnit  78  per  cent,  of  total  developed,  or 
1,:!48,490  li.p.  So  far  as  these  uses  are  concerned,  further  re- 
((uirements  will  probably  be  met  for  some  years  by  additional, 
installations  at  and  increased  storage  for  existing  plants.  In 
certain  centres,  however,  as,  for  instance,  the  Niagara  power 
zone,  growing  requirements  can  only  be  met  by  new  water- 
power  developments. 

(b)  Pulp  and  paper,  about  14  per  cent,  of  total  developed, 
or  248,075  h.p.  Further  pulp  and  paper  plant  requirements 
can  probably  be  met  for  some  time  by  additional  installations 
to  present  plants,  although  the  tremendous  growth  of  this 
industry  will  necessitate  the  development  of  new  water-pow- 
ers in  dififerent  parts  of  the  Dominion.  There  are  now  54 
pulp  and  paper  plants  scattered  throughout  Canada,  and  sev- 
eral new  plants  have  been  under  serious  contemplation,  soine 
of  which  would  be  in  use  now  had  it  not  been  for  the  difficulty 
of  financing,  due  to  war  conditions.  On  account  of  the  iso- 
lated nature  of  the  industry — away  from  commercial  centres- 
power  requirements  for  pulp  and  paper  need  not  conflict  with 
other  demands  upon  hydro  power. 

(c)  Electro-chemical  and  similar  processes,  about  8  per 
cent,  of  total  developed,  or  140,000  h.p.  While  the  United 
States  have  achieved  almost  a  world-supremacy  in  electro- 
chemistry, this  industry  in  Canada  is  of  very  recent  growth. 
It  has,  however,  expanded  at  an  enormous  rate,  entailing  re- 
cent extensive  additional  installation  in  present  plants,  and 
requiring  in  the  near  future  the  development  of  additional 
water-power  sites.  Our  propinquity  to  the  United  States  and 
our  abundance  of  essential  raw  material  will  compel  the  mi- 
gration to  the  Dominion  of  many  new  electro-chemical  plants 
of  importance  and  value. 

The  products  of  the  electro-chemical  industry  are  ex- 
tremely diversified.  They  include  aluminum,  silicon,  calcium- 
carbide,  cyanimid,  ferro-alloys,  graphite,  carborundum,  chlor- 
ine, etc.,  many  of  which  are  indispensable  in  the  arts  and  in 
manufacture.  Without  aluminum  the  modern  high-speed 
scout  airplane  would  not  exist;  without  electro-chemical 
abrasives  and  ferro-alloys  manufacturing  processes  would  be 
lengthened  many  fold. 

One  of  the  most  important  electro-chemical  processes  is 
the  fixation  of  nitrogen.  About  30.000.  h.p.  is  used  for  this 
purpose  at  Niagara  by  the  American  Cyanamid  Company, 
and,  while  other  plants  of  this  kind  have  so  far  not  been  put 
into  operation  commercially  in  this  country,  they  have  been 
seriously  contemplated,  and  await  only  a  sufficient  source  of 
low-price  power  for  realization. 

The  electro-metallurgical  industry  is  in  its  infancy,  but 
promises  great  expansion,  especially  in  the  production  of 
nicu-steel  in  Canada.  Few  people  appreciate  the  rapid  growth 
during  the  last  few  years  in  the  use  of  electric  furnaces  for 
the  production  of  the  highest  grades  of  steel. 

By  proper  foresight  the  demand  for  hydro  power  for 
these  industries  need  not  conflict  with  other  demands,  as,  for 
instance,  municipal,  domestic,  and  ordinary  industrial  uses. 

Total  developed  power  about  1,735,598  h.p. 

Further  Use  of  Hydro-Electric  Power 

In  considering  the  future  of  water-power  development  in 
Canada  it  is  important  to  note  that  it  means  the  use  of  a  non- 
expendiple  resource,  and  in  many  cases  represents  the  substi- 
tution of  an  inexhaustible  resource  f.  an  exhaustible  one. 
For  this  reason  the  use  of  hydro-electric  energy  should  be 
encouraged  in  every  reasonable  way. 

Further  development  of  water-power  in  Canada  will,  un- 
doubtedly, be  extensive,  and  must  depend  very  largely  on: 

1.  Additional  requirements   for  municipla,  industrial,  and 

I  domestic  use. 
2.  Growth  of  pulp  and  paper  industry. 
3.  New    electrp-chemical    and    electro-metallurgical    pro- 
cesses. 


4.  Electrification  of  stcanT  road.s,  especially  terminals  and 
adjacent  engine  divisions. 

r>.  vSubstitution  of  hydro-electric  power  for  fuel-power  in 
manufacturing  and  industry. 

In  tlie  rapid  development  within  a  short  space  of  time  of 
our  water-powers  to  the  extent  of  nearly  1,800,000  horse- 
power it  is  natural  to  expect  that  there  has  been  some  mis- 
conception in  design,  in  construction,  in  conservation  of  op- 
portunity, in  overlapping  of  service,  and  even  in  governmental 
administration,  although  as  to  the  latter  it  is  an  axiom  in 
British  jurisprudence  that  "the  king  can  do  no  wrong."  If 
we  were  starting  de  novo  to  develop  our  water-powers,  with 
our  present  knowledge  of  what  is  essential  in  government 
investigation  and  administration,  of  what  is  really  basic  in 
conservation  of  resource,  of  the  present  practice  of  the  art  of 
hydraulic  and  electric  engineering,  and  last,  but  by  no  means 
least,  of  what  is  the  most  important  or  prior  market  demand, 
from  a  national  standpoint,  from  particular  power  sites, 
whether  general  municipal  requirements  should  precede  elec- 
tro-chemical and  allied  industrial  requirements,  we  would,  for 
instance,  most  assuredly  produce  a  very  different  power  situa- 
tion at  Niagara.  At  the  same  time  this  most  important  and 
world-famous  source  of  our  electric  energy  has  well  served 
us.  Generally  speaking,  our  water-powers  have  undoubtedly 
proven  to  be  one  of  Canada's  most  valuable  assets. 

Looking  to  the  future  in  power  development,  if  Canada  is 
to  reap  full  benefit  from  her  heritage  in  white  coal,  there  must 
be  a  constructive  liaison  between: 

(a)  The  various  Dominion  and  provincial  government 
administrative  departments  concerned  in  water-power  mat- 
ters. 

(b)  The  producing  corporation  or  commision;  and 

(c)  The  consuming  public. 

Concurrently  with  such  a  liaison  there  must  also  be  an 
adequate  co-ordination  of  the  development  and  use  of  water- 
power  with  that  of  all  other  power-producing  agencies. 

Anyone  who  has  listened  attentively  to  the  very  able 
presentation  of  the  various  elements  in  the  fuel  situation  dur- 
ing the  last  two  days  must  realize  that  there  is  a  prodigious 
field  for  such  co-ordination  in  the  development  and  use  of  our 
varied  power  and  heat-producing  resources  which  will  com- 
bine the  effective  use  of  all  along  lines  for  which  each  is  best 
adapted,  and  which  will,  by  avoiding  duplication  or  misdirec- 
tion of  effort,  promote  the  efficiency  of  both  individual  and 
conjoint  use. 

The  necessity  for  the  correlated  development  and  use  of 
all  our  fuel-power  resources  has  surely  passed  the  agitational 
or  educational  stage.  The  many  urgent  reasons  for  such  cor- 
related use  are  stressed  a  hundredfold  by  the  coal  shortage 
experience  of  this  winter. 

To  visualize  the  interdependence  and  interrelation  of  all 
the  fuel-power  agencies  available  in  Canada,  and  to  offer 
something  as  a  basis  for  general  discussion,  I  have  prepared 
a  chart  (Plate  No.  4),  which,  if  it  indicates  any  one  thing,  it 
conclusively  proves  the  immensity  and  complexity  of  the 
problems  involved  in  effecting  the  co-ordinated,  concomitant 
development  and  use  of  all  our  fuel-power  resources.  The 
chart  shows  that  this  can  be  best  realized  following  the  evo- 
iution  of  a  national  master  fuel-power  policy  for  all  of  Can- 
ada. 

Gentlemen  of  the  Canadian  Society  of  Civil  Engineers, 
are  we  going  to  leave  this  great  problem  in  "the  laps  of  the 
gods"?  Is  it  not  one  of  peculiar  concern  to  engineers,  and  of 
sucli  timely  and  pressing  importance  to  Canada  that  we,  as  a 
society,  would  be  warranted  in  attempting  a  solution?  Should 
we  not  mark  the  enlargement  of  the  scope,  influence,  and 
prestige  of  our  society  (which  we  hope  is  being  exemplified 
by  its  transition  to  the  Engineering  Institute  of  Canada),  by 
an  earnest  effort  to  evolve,  in  general  terms,  the  basic  priii 
ciples  of  a  national  master  fuel-power  policy  for  Canada. 


:>-(; 


r  II  K    (  C )  N  r  R  A  (■  'I'    R  v. C O R  D 


April  ;i,  I9ir 


Electrification    of   Canada's    Railways 


By  John  Murphy'- 


Note. — The  writer  wishes  to  acknowledge  his  indebted- 
ness and  to  publicly  return  his  thanks  to  officials  of  the  rail- 
ways below  mentioned  and  of  the  manufacturers  of  the  ap- 
])aratus  referred  to,  as  well  as  to  the  technical  press  from 
which  much  of  the  following  material  has  been  gleaned. 

Still  smarting  from  the  sufferings  of  two  successive  win- 
ters' fuel  shortages,  caused  by  inadequate  transportation 
facilities,  we  are  foregathered  to  see  what  can  and  should 
be  done  to  prevent,  if  possil)le,  recurrences  of  such  serious 
and    trying   experiences. 

No  argument  is  required.  1  think  you  will  agree,  to  sup- 
port the  contention  that  eliminating  the  need  for  coal  at  a 
considerable  distance  from  the  mine  is  a  greater  measure  of 
relief,  and  of  truer  conservation,  than  increasing  mine  pro- 
duction and  thereby  incidentally  adding  more  load  to  the 
already  overburdened  railways.  Reducing  coal  consumption 
automatically  relieves  or  releases  men  and  apparatus  all 
along  the  route  from  the  mine  to  the  consumer — it  also  re- 
lieves the  route  itself  from   some  of  its  congestion. 

So  eminent  an  authority  as  Mr.  K.  W.  Rice,  the  President 
of  the  American  Institute  of  Electrical  Engineers,  addressing 
that  body  in  New  York  last  month  made  the  following  state- 
ment:— 

"It  is  really  terrifying  to  realize  that  35  per  cent,  of  the 
total  amount  of  coal  which  we  are  digging  from  the  earth  is 
burned  to  operate  our  steam  railroads — and  burned  under 
such  inefticient  conditions  that  an  average  of  at  least  six 
l)ounds  of  coal  is  required  per  horse-power-hour  of  work  per- 
formed. The  same  amount  of  coal  burned  in  a  modern  cen- 
tral power  station  would  produce  an  equivalent  of  three  times 
that  amount  of  power  in  the  motors  of  an  electric  locomotive, 
even  including  all  the  losses  of  generation  and  transmission 
from  the  power  station  to  the  locomotive." 

Mr.  Rice  went  on  to  say  that  150,000,000  tons  of  coal, 
nearly  25  per  cent.,  as  he  said,  of  all  the  coal  miried  in  the 
United  States,  were  consumed  in  steam  locomotives  last  year. 

Here  in  Canada  steam  locomotives  also  did  their  bit,  and 
consumed  about  9.000,000  tons — 30  per  cent,  of  the  30,000,000 
tons  of  coal  imported  into  and  mined  in  this  country.  Our 
9.000.000  tohs  cover,  I  believe,  wood  and  oil  consumed  on 
steam  locomotives;  some  49.000.000  gallons  of  oil  are  covered 
by  the  Canadian  record.  But  in  the  United  States'  figures 
40,000,000  barrels  of  oil,  15  per  cent,  of  the  total  output, 
are  not  included. 

The  conservation  of — the  elimination  of  the  necessity 
for  mining — those  great  quantities  of  fuel  would  be  secured 
if  all  the  railways  were  operated  electrically,  and  if  the  elec- 
trical energy  were  generated  from  water  power.  Modern 
steam  central  stations  would  save  from  50  to  66  per  cent,  of 
the  coal  now  used  in  steam  locomotives  if  the  latter  were 
discarded  and   electric  locomotives  used  instead. 

With  such  possibilities  for  fuel  conservation  in  sight  may 
we  not  soon  expect  to  learn  that  the  fuel  controllers  in  both 
countries  have  asked  the  railways,  and  that  the  railway  man- 
agers have  asked  their  engineers: — "How  many  of  these 
millions  of  tons  of  coal  can  you  save — when  will  the  good 
work  begin?" 

It  is  said  our  fuel  shortages  were  due  to  a  combination 
of  bad  weather  and  inadequate  transportation.  As  we  cannot 
control  the  weather  our  attention  and  efforts  must  be  directed 
to  the  transportation  portion  of  the  difficulty.  Railway  elec- 
trification will  reduce  coal  consumption  and  haulage;  it  will 
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also  greatly  improve  traffic  conditions;  electrification,  there 
fore,  seems  to  be  the  solution  of  the  problem.     Under  thesi- 
circumstances  it  may  not  be  out  of  place  to  recite  in  general 
terms  what  electrification  has  actually  accomplished  on  some 
notable   railways. 

Railroading  in  the  mountains  is  the  most  strenuous  kind 
of  railway  work.  The  examples  which  I  have  chosen  cover 
mountain  sections.  The  Butte,  Anaconda  &  Pacific  Railroad, 
by  electrification,  increased  its  ton-mileage  35  per  cent.,  and 
at  the  same  time  decreased  the  number  of  trains,  and  their 
incidental  expenses,  25  per  cent.  The  time  per  trip  was  de- 
creased 27  per  cent.  It  is  said  their  savings  in  the  first  year's 
operation,  after  electrification,  amounted  to  20  per  cent,  of 
the  total  cost  of  electrification.  They  buy  power  from  Water 
power  plants. 

On  the  Norfolk  &  Western  Railway  power  is  obtained 
from  their  own  steam  station.  Twelve  electric  locomotives 
have  replaced  33  Mallets  of  the  most  modern  and  powerful 
type.  The  tonnage  has  been  increased  50  per  cent.  Electrifi- 
cation obviated  the  necessity  for  double-tracking.  The  sal- 
vage value  of  the  released  steam  engines  was  45  per  cent,  of 
the  cost  of  electrification.  Electric  locomotives  make  eight 
times  as  many  miles-per-train-minute-delay  as  the  steam  en- 
gines. Their  terminal  lay-overs  average  45  minutes,  and 
they  are  double-crewed  every  24  hours.  Pusher  engine  crews 
have  been  reduced  from  8  steam  to  4  electric.  Pusher  engines 
or  locomotives  have  been  reduced  from  7  steam  to  2  electric. 
Steam  locomotives  used  to  "fall  down"  in  cold  weather — the 
electrics  always  "stand  up,"  are  really  more  efficient,  in  coid 
weather.  At  the  New  York  Railroad  Club  meeting  last  year 
their  electrical  engineer  stated  that  "coal  wharves,  spark  pits, 
water  tanks  and  pumps  as  well  as  roundhouses  and  turntables 
have  all  disappeared  from  the  electric  zone.  Our  track  capa- 
city has  been  doubled.  Our  operating  costs  have  been  re- 
duced. From  an  engineering,  an  operating  and  a  financial 
viewpoint  our  electrification  has  been  a  success." 

Speaking  of  the  value  of  the  regenerative  electric  braking 
of  their  system  he  went  on  to  say: — "The  use  of  the  air 
brake  is  practically  eliminated,  it  is  only  used  to  stop  trains; 
it  is  regrettable  we  are  unable  to  put  a  dollars  and  cents 
value  on  this  great  asset;  to  appreciate  it  properly  one  must 
have  had  experience  with  the  difficulties  of  handling  90  car 
trains  with  air."  Another  official,  referring  to  the  same  sub- 
ject, made  the  following  statement: — "Trains  of  103  cars 
are  taken  over  the  summit,  12  to  20  times  every  day,  down  the 
2.4  per  cent,  grade  without  ever  touching  the  air.  We 
never  broke  a  train  in  two  or  slid  a  wheel.  It  is  done  so 
nicely  we  wouldn't  spill  a  drop  of  water  out  of  a  glass  m 
the  caboose." 

The  440  route  miles  of  the  Chicago.  Milwaukee  &  St. 
Paul  Railway  which  have  been  electrified  will  soon  be  aug- 
mented by  450  miles  more.  Nearly  900  route  miles  and  about 
33  per  cent,  in  addition  for  passing  tracks,  yards,  industrial 
tracks  and  sidings  will  soon  represent  the  extent  of  this 
great  railway  electrification.  Among  the  advantages  secured 
by  this  railway  on  its  electric  sections  are  the  following: — 
The  cruising  radius  of  each  electric  locomotive  is  twice  that 
of  the  steam  engine.  Sub-divisional  points,  where  freight 
crews  and  steam  locomotives  were  formerly  changed,  have 
been  abolished;  the  passenger  crews'  runs  are  now  220  miles 
instead  of  110.  For  railway  purposes  these  stations  do  not 
now  exist;  7  or  8  miles  of  track  have  been  jaken  up;  through 
freights  do  not  leave  the  main  line  track  at  all;   shops  and 
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rdimdlioiiscs  liavc  disappcart-d  alons  with  their  staffs,  and  one 
electrician  replaces  the  whole  ohl  force.  An  electric  loco- 
motive has  made  9,032  miles  in  one  month.  Although  sched- 
ules have  been  reduced  the  electrics  have  made  up  more  than 
2'/)  times  as  many  minutes  as  steam  engines — time  which  had 
been  lost  on  other  divisions;  29  per  cent,  of  electric  passenger 
trains  made  up  time  in  this  manner.  On  a  mileage  basis  alone 
the  operating  costs  of  the  electrics  are  less  than  one-half 
the  steam  engine  costs.  Freight  traftic  increased  40  per  cent, 
shortly  after  electrification — double-tracking  would  have  been 
necessary  to  handle  such  increased  business  under  steam 
operation.  An  average  increase  of  23  per  cent,  in  freight  ton- 
nage per  train  has  taken  place.  One  electric  handles  about 
'^Yi  times  as  many  ton-miles  as  a  steam  engine;  the  reduc- 
tion in  time  in  handling  a  ton-mile  is  ;^0  per  cent.;  faster 
and  heavier  trains  have  accomplished  these  results,  the 
number  of  trains  has  not  been  increased.  About  11 J4  per 
cent,  of  the  energy  used  by  the  railway  is  returned  to  the 
line  in  the  process  of  regenerative  braking,  and  this  returned 
energy  helps  to  haul  other  trains.  While  this  is  a  very  im- 
portant item  and  reduces  the  power  bills,  it  is  only  regarded 
by  the  management  as  of  secondary  importance  in  compari- 
son with  the  more  safe  and  easy  operation  of  trains  on  the 
grades  and  the  elimination  of  former  delays  for  changing 
brake  shoes  and  repairs  to  brake  rigging  when  operating 
with  steam  locomotives.  The  electrics  maintain  their  sched- 
ules much  better  than  steam  engines.  In  three  months  the 
electrics  only  waited  for  the  right  of  way  254  minutes,  while 
the  steam  engines  in  a  similar  period  waited  1,910  minutes 
or  7^  times  as  long.  Extra  cars  on  trains  only  delayed  elec- 
trics 1/9  of  the  time  steam  trains  were  delayed  for  a  similar 
reason.  Cold  weather  delayed  steam  trains  445  minutes 
in  the  three  months  under  discussion,  but  the  electrics  were 
not  delayed  a  minute;  the  latter  are  more  efficient  in  cold 
weather.  Many  of  the  delayed  steam  trains  were  double- 
headers — never  more  than  one  electric  is  hitched  to  a  pas- 
senger train.  An  entire  suspension  of  freight  service,  due 
to  steam  engines  losing  their  steaming  capacity  and  freezing 
up  was  not  an  uncommon  experience.  Electrical  energy  for 
the  operation  of  these  trains  costs  considerably  less  than 
coal.  This  latter  statement  is  one  of  the  most  interesting  in 
connection  with  the  operation  of  the  C.  M.  &  St.  P.  Ry,  and 
it  is  especially  interesting  because  it  was  made  more  than 
one   year   ago. 

The  limitations  of  the  steam  locomotive  are  due  to 
e  fact  that  it  is  a  mobile  steam  power  plant  of  very  lim- 
ed capacity;  it  is  compelled 'to  carry  its  own  supply  of 
coal  and  water  ,and  it  is  unable  to  take  advantage  of 'many 
of  the  economical  refinements  of  the  large  modern  station- 
ary steam  plant.  On  the  other  hand,  the  electric  locomotive 
has  no  such  limitations;  it  merely  acts  as  a  connecting  link 
between  efficient  gigantic  stationary  steam  or  water  power 
plants  and  the  train  to  which  it  is  connected.  The  Electrical 
World  summed  up  the  situation  a  short  time  ago  when  it 
said: — "Why  continue  to  haul  millions  of  tons  of  coal,  for 
and  by  uneconomical  steam  locpmotives,  all  over  the  country, 
and  thus  add  more  loads  to  the  already  over-burdened  rail- 
ways, when  the  power  which  they  need  so  badly  can  be 
much  more  economically  and  efficiently  transmitted  to  elec- 
tric locomotives  over  a  wire  the  size  of  one's  little  finger?" 

The  continual  increasing  cost  of  coal  and  fuel  oil  will 
force  railway  managers  to  look  more  and  more  carefully 
into  railway  electrification.  Estimates  of  a  few  years  ago 
now  need  revision.  Money  may  be  hard  to  get,  but,  if  at 
times  fuel  cannot  be  obtained  at  all,  some  substitute  must 
be  obtained  if  normal  life  is  to  l)c  continued  in  northern 
latitudes. 

A  representative  of  the  National  City  Bank  of  New 
ork,  writing  of  the  period   after  the  war,   referred   to   the 


.stagnation  which  may  ensue  in  all  the  great  industries  now 
engaged  in  war  work  as  soon  as  peace  is  declared;  the  multi- 
tude of  i>eoplc  thus  thrown  out  of  work,  in  addition  to  the 
men  of  the  returning  armies,  would  create  unbearable  con- 
ditions unless  suitable  employment  will  have  been  arranged 
for  them  in  advance;  he  referred  to  the  economic  advant- 
ages of  railway  electrification  and  was  of  opinion  that  this 
work  might  solve  the  whole  question  if  soon  taken  up  with 
vigor.  The  Minister  of  Tublic  Works,  Hon.  F.  B.  Carvell, 
M.P.,  addressing  the  Ottawa  branch  of  our  organization  a 
couple  of  weeks  ago,  spoke  of  the  necessity  of  conserving 
the  energy  of  our  water  powers — instead  of  letting  them  run 
to  waste — so  that  this  great  store  of  energy  might  be  em- 
ployed in  assisting  to  build  up  our  own  and  to  rebuild  other 
countries  when  peace  comes.  How  nicely  these  two  ideas, 
water  power  development  and  railway  electrification,  work 
together  if  properly  carried  out? 

With  the  view  of  securing  something  really  worthy  of 
presentation  to  this  important  meeting  I  recently  wrote  an 
eminent  engineer,  a  man  of  international  fame,  and  recognized 
as  an  authority  on  railway  electrification,  requesting  him  to 
tell  me  his  own  views  upon  this  subject.  A  specialist's  opin- 
ion, in  my  opinion,  is  always  very  valuable.  Here  is  a  short 
extract  from  his  interesting  reply.  He  said: — "Generaliza- 
tion is  always  dangerous,  especially  in  connection  with  elec- 
trification of  railways,  where  so  many  factors,  such  as  the 
physical  location,  character  of  loads,  the  power  situation,  etc., 
come  in  to  affect  the  decision  if  applied  locally."  From  his 
sober  statement  it  may  be  seen  that  my  correspondent  is  an 
engineer — not  a  politician.  He  proceeded  as  follows: — ".  .  .  . 
with  present  equipment  prices  the  cost  is  absolutely  pro- 
hibitive." This  opinion,  let  me  point  out,  is  in  connection 
with  the  proposal  to  "electrify  everything."  Do  not  let  it 
dampen  our  enthusiasm.  Listen  to  this  also  and  kindly 
keep  it  in  mind;  it  is  another  extract  from  the  address  of 
Mr.  E.  V.  Rice,  above  referred  to.  He  said: — "I  think  we 
can  demonstrate  that  there  is  no  other  way  known  to  us  by 
which  the  railroad  problem  facing  the  country  can  as  quick- 
ly and  as  cheaply  be  solved  as  by  electrification." 

While  the  present  fuel  shortage  questions  have  made  us 
look  to  railway  electrification  for  relief  I  feel  such  a  pro- 
ject on  a  large  scale  can  only  follow  or  go  hand  in  hand  with 
power  plant  development  and  co-operative  operation  of  power 
plants.  The  location  of  a  number  of  plants  at  different  points 
— large  water  power  plants  and  auxiliary  steam  plants — so 
situated  and  inter-connected  that  a  failure  at  one  plant  or 
the  connections  to  it  will  not  jeopardize  the  others  or  com- 
pletely cut  off  and  isolate  an  important  railway  district  is, 
in  my  opinion,  an  essential  feature  in  connection  with  any 
large  railway  electrification  project. 

The  99-year  contract  of  the  C.  M.  &  St.  P.  Ry.  is  worthj' 
of  more  than  a  moment's  attention  and  consideration  in 
this  discussion.  That  railway  has  a  contract  with  a  power 
company  which  has  a  series  of  plants  stretching  across  the 
country  parallel  to  the  railway.  The  railway  owns  its  sub- 
stations and  secondary  lines  but  is  not  concerned  with  the 
high  tension  lines  of  power  plants  of  the  power  company. 
A  reasonable  rate  for  power  arranged  between  a  willing 
purchaser  and  a  willing  seller — a  contract  in  fact  which 
each  party  knows  the  other  will  respect — is  the  basis  and 
the  real  reason  for  that  great  railway  electrification.  Neither 
party  questions  the  other's  integrity  or  financial  soundness. 
One  delivers  the  power  it  has  undertaken  to  supply  and  the 
other  uses  it.  The  arrangement  is  ideal  in  its  simplicity  and 
entirely  satisfactory  to  everybody  concerned.  It  will,  in 
my  opinion,  be  necessary  to  have  such  attractive  power- 
supply  situations  as  those  outlined  above,  backed  by  abund- 
ant supplies  of  power,  m  'rder  to  foster  and  encourage 
early   railway    electrificatior.   work   in   this    country. 
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Joint  Committee  of  Technical  Organizations 

Holds  Annual    Meeting  —  Chairman   Alfred   Burton 
Reviews  Year's   Activities  Before  Large  Attendance 


To  the  Technical  Men  of  the  Province  of  Ontario: 

Gentlemen:  Your  committee  has  pleasure  in  submitting 
its  second  annual  report,  covering  activities  during  the  period 
elapsed  since  our  first  annual  meeting  in  March,  1917.  Meet- 
ings of  the  joint  committee  have  been  held  monthly  during 
the  year  to  hear  reports  from  the  executive,  deliberate  on 
questions  of  policy,  and  appoint  and  instruct  sub-committees. 
The  executive  committee  have  held  about  40  meetings. 

Finances 

Up  to  September,  11)17,  the  expenses  of  the  joint  com- 
mittee were  carried  entirely  by  private  subscription.  Since 
that  date,  largely  owing  to  the  generous  recognition  of  ser- 
vices rendered  to  the  Imperial  Munitions  Board,  we  have  had 
less  difficulty  in  defraying  our  running  expenses.  The  chief 
items  consist  of  the  rental  of  a  small  office,  the  salary  of  a 
stenographer,  and  the  cost  of  printing,  postage,  etc. 

Changes  in  By-Laws 

A  slight  alteration  has  been  made  in  the  wording  of  our 
by-laws  so  that  the  committee  now  includes  a  representative 
from  the  Canadian  Manufacturers'  Association. 

This  was  deemed  highly  desirable  on  account  of  the  close 
relationship  existing  at  the  present  time  between  the  techni- 
cal and  industrial  activities  of  our  country.  The  wisdom  of 
this  addition  has  been  amply  justified  in  the  valuable  assist- 
ance the  representative  of  that  association  has  rendered  your 
committee. 

Inventions 

One  of  the  most  important  activities  of  your  committee, 
and  one  which  we  are  pleased  to  feel  has  been  of  real  assist- 
ance to  the  Imperial  Munitions  Board,  has  been  the  study  of 
the  various  and  varied  inventions  submitted  to  that  board 
from  all  over  the  continent.  These  inventions,  in  the  main, 
have  reference  to  war  activities,  such  as  improvements  in 
aeroplane  design,  detection  of  submarines,  etc.  Some  idea  of 
the  amount  of  work  entailed  may  be  gained  from  the  fact  that 
detailed  reports  have  been  made  to  the  Imperial  Munitions 
Board  during  the  past  year  on  almost  100  inventions.  This 
work  has  been  handled  through  the  medium  of  a  special  sub- 
committee, whose  work  is  deserving  of  a  very  grateful  and 
special  mention.  , 

Aviation 

A  sub-committee  has  been  formed  for  the  study  of  aero- 
nautical problems.  The  work  of  this  committee,  which  is  of 
recent  creation,  has  consisted  to  date  in  compiling  informa- 
tion, and,  in  general,  getting  in  touch  with  the  various  phases 
of  the  work  through  correspondence  and  personal  inter- 
views. It  may  be  too  much  to  expect  that  this  committee 
will  be  enabled  to  carry  out  any  experiment  which  will  have 
any  direct  bearing  on  maintaining  the  supremacy  of  the 
Allies  in  France,  but  such  a  group  of  men,  with  intimate 
knowledge  of  the  subject  of  aeronautics,  will  be  an  invalu- 
able asset  to  Canada  in  the  future  development  of  aeroplanes, 
for  which  there  is  certain  to  be  an  increasing  demand,  quite 
independent  of  the  duration  of  the  war. 

Depletion  of  Civil  Ranks  of  Engineers 

A  survey  of  tlie  engineering  departments  of  our  Cana- 
dian universities  has  demonstrated,  during  the  past  few 
months,  that,  due  to.  war  demands,  the  ranks  of  engineers  are 
being  depleted  much  faster  than  they  are  being  recruited 
from  the  universities.    As  an  instance,  it  may  be  mentioned 


that  in  one  of  our  universities  the  present  attendance  in  the 
science  department  is  only  about  15  per  cent,  of  what  it  was 
in  1914.  This  state  of  affairs  will  not  only  be  fatal  to  the 
proper  prosecution  of  the  war  if  it  should  last  much  longer, 
but  it  will  leave  us  unprepared  to  take  our  part  in  the  great 
engineering  construction  activities  that  must  follow  the  ces- 
sation of  hostilities. 

Having  this  in  view,  your  committee  has  coii:>i,.>.i td  ways 
and  means  of  increasing  the  attendance  in  the  engineering 
faculties,  and  in  the  very  near  future  will  have  a  definite,  con- 
crete proposition  to  offer.  It  will  probably  involve  the  ex- 
penditure of  a  few  hundred  dollars  per  year.  How  this  money 
can  be  raised  has  not  yet  been  determined,  but,  if  not  other- 
wise available,  we  have  every  confidence  that  the  technical 
men  of  the  province  can  be  depended  upon  to  supply  the 
necessary  funds  for  a  cause  so  urgent  at  this  moment  and  s  ■ 
much  in  line  with  our  natural  sympathies. 

Technical  Men  Being  Used  Inefficiently 

A  phase  of  the  technical  situation  having  a  direct  bearing 
on  the  last  item  is  the  inefificient  use  that  has  been  made  of 
trained  technical  men  in  the  past  by  placing  them  in  the  in- 
fantry ranks  or  in  other  war  work  where  unskilled  men 
would  have  been  almost  equally  effective.  When  the  present 
Military  Service  Act  came  into  force  your  committee  again 
took  occasion  to  call  the  attention  of  the  proper  government 
authorities  to  this  waste  and  to  urge  that  engineers  in  future 
be  utilized  in  such  work  as  their  special  training  best  fitted 
them  to  perform. 

Catalogue  of  Technical  Books 

Your  committee  has  discussed  the  probable  value  to  the 
average  technical  men  of  a  catalogue  of  all  the  technical 
books  to  be  found  in  the  various  libraries,  both  public  and 
private,  in  Toronto  and  possibly  including  libraries  in  other 
cities.  Such  a  catalogue  exists  with  regard  to  magazines,  but 
there  is  nothing  of  this  nature  covering  books.  The  matter, 
as  most  of  us  are  aware,  has  been  the  subject  of  discussion 
in  all  the  various  technical  organizations  which  have  repre- 
sentation on  this  committee,  and  has  met  with  their  approval 
in  every  case.  It  remains  now  to  determine  the  best  means 
of  accomplishing  the  desired  end  with  such  assistance  as  we 
have  at  our  disposal. 

Questionnaires 

The  work  on  questionnaire  No.  3,  which  was  undertaken 
by  your  committee  for  the  Advisory  Council  for  Industrial 
Research,  and  which  was  under  way  at  our  last  annual  meet- 
ing, has  been  completed.  Assistance  has  also  been  given  with 
questionnaire  No.  4  to  the  extent  of  supplying  the  Advisory 
Council  with  our  list  of  Ontario's  technical  men  and  in  other 
minor  matters.  Your  committee  also  assisted  in  the  pre- 
paration of  a  questionnaire  recently  submitted  by  the  Cana- 
dian Manufacturers'  Association  to  their  members  re  power 
shortage. 

Training  the  Blind  for  Mechanical  Work 

It  is  inevitable  that  nia'.y  of  our  brave  fellows  will  return 
to  Canada,  during  and  after  the  war,  afflicted  with  total 
blindness.  A  foretaste  of  this  problem  was  seen  in  the  recent 
Halifax  disaster,  in  which  so  many  lost  their  sight.  It  is,  of 
course,  common  knowledge  that  in  Great  Britain  very  con- 
siderable progress  has  been  made  in  training  the  totally  blind 
to  do  mechanical  work,  and  some  progress  has  been  made  in 
the    United    States    in    the    same   direction,   more   notably   in 
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winding  standard  coils.  Your  committee  is  gathering  all 
available  information  on  this  subject,  so  that  it  may  be  ready 
to  pass  along  to  the  proper  authorities.  It  is  rot  entirely 
apparent  how  the  practices  of  Great  Britain  and  the  United 
States  can  be  followed  or  developed  in  Canada,  where  the 
amount  of  purely  repetition  work,  such  as  coil  winding,  men- 
tioned above,  is  comparatively  small,  but  we  believe  the  ques- 
tion is  well  worth  further  study. 

Lists 

Our  original  lists  of  technical  men  haye  been  kept  up  to 
date  as  far  as  is  humanly  possible,  and,  at  the  present  time, 
are  undergoing  a  complete  revision  and  verification.  These 
lists  have  proven  of  the  greatest  value  on  numerous  occa- 
sions, for,  although  it  is  understood  that  they  are  kept 
strictly  confidential,  we  have  nevertheless  been  able  to  com- 
pile from  them  from  time  to  time  smaller  special  lists  for  dif- 
ferent government  and  war  activities  which,  we  feel  quite 
satisfied,  have  repaid. us  all  for  any  trouble  we  may  have  been 
put  to  in  their  preparation. 

Vocational  Training 

During  the  early  part  of  the  year  your  committee  was 
actively  interested  in  the  matter  of  vocational  training  of 
returned  wounded  soldiers,  and  it  is  with  some  feeling  of 
pride  that  we  report  the  selection  of  a  member  of  your  com- 
mittee as  the  administrator  for  Canada  of  the  vocational 
branch  of  the  Military  Hospitals  Commission,  now  the  In- 
valided Soldiers  Commission.  I  am  pleased  to  note  that  the 
administrator  himself  is  with  us  this  evening,  and,  as  your 
program  has  already  announced,  will  tell  us  of  the  work 
being  done-  under  his  able  organization. 

Other  Activities 

.'\t  the  time  of  the  Halifax  disaster  your  committee,  co- 
operating with  the  Toronto  Chapter  of  the  Ontario  Associa- 
tion of  Architects,  made  oflfers  of  assistance  in  an  advisory 
capacity  to  both  the  Commission  of  Conservation,  Ottawa, 
and  to  the  Halifax  Relief  Commission,  Halifax.  On  account 
of  the  almost  complete  destruction  of  certain  parts  of  the 
city  it  was  felt  there  might  be  opportunity  to  rebuild  at  least 
a  portion  of  the  devastated  area  along  predetermined  lines, 
so  as  to  produce  something  in  the  nature  of  a  model  city. 
Another  matter  in  which  we  have  lent  our  assistance  is  re- 
cruiting for  the  Canadian  Engineers.  I  may  say,  also,  that 
we  have  been  entrusted  with  certain  other  work,  about  which 
it  would  not  be  wise  to  make  public  mention  at  the  present 
time. 

In  Conclusion 

In  conclusion,  I  should  like  to  add  my  word  of  apprecia- 
tion of  the  work  of  the  members  of  the  joint  committee, 
every  one  of  whom  has  given  freely  of  his  time,  ability  and 
experience  in  the  earnest  hope  that  our  little  endeavor  to 
lighten  the  load  under  which  the  Empire  labors  may  not  be 
fruitless.  In  this  hope — that  we  have  helped,  even  ever  so 
little,  to  bear  this  burden — lies  the  recompense  dearest  to  the 
heart  of  every  true  engineer. 
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At  a  boaTd  of  trade  conference  in  Brantford  recently  it 
was  decided  to  ask  the  Dominion  Government  to  take  quick 
and  effective  action  on  connection  with  the  improvement  of 
Port  Dover  harbor.  Representatives  were  present  from 
Brantford,  Paris,  Gait,  Waterford,  Preston,  Kitchener,  Sim- 
coe,  and  Port  Dover.  Tlie  municipalities  favor  an. open  har- 
bor, under  control  of  the  Dominion  Railway  Board,  doing 
away  with  Grand  Trunk  control.  The  conference  also  unani- 
mously adopted  a  resolution  calling  for  a  car  ferry  service 
across  Lake  Erie  to  Erie,  Pa.,  ensuring  a  considerable  reduc- 
tion in  coal  rates  to  all  points  in  the  district  and  avoiding  con- 
gested terminal  points  on  the  all-rail  route. 


The  County  of  Oxford,  Ont.,  has  voted  $10,000  for  road 
repair  work  this  year. 

.'\  recently  received  report  states  that  material  is  being 
delivered  for  the  construction  of  the  new  school  at  Rossland, 
B.C.  This  building  will  cost  about  $80,000,  and  will  be  pushed 
to  completion  as  rapidjy  as  possible  when  the  weather  per- 
mits. 

Reports  state  that  the  military  authorities  will  take  over 
the  property  of  Lieut. -Col.  Cunningham,  at  Kingston.  Ont., 
now  used  as  a  convalescent  home,  and  erect  a  hospital  for  the 
care  of  men  invalided  home  to  that  district.  Present  plans  are 
to  provide  accommodation  for  1,000  men. 

The  ice  jam  on  the  Cherry  Mill  dam  at  Preston,  Ont., 
when  breaking  up  became  wedged  against  the  Grand  River 
railway  bridge,  necessitating  the  use  of  dynamite  by  the  rail- 
way company.  Two  of  the  trestles  gave  way  under  the  im- 
pact, causing  the  centre  of  the  bridge  to  collapse. 

The  oflfer  recently  made  to  Sarnia,  Ont.,  by  the  Imperial 
Oil,  Ltd.,  to  construct,  at  its  own  expense,  an  asphalt  road- 
way 24  ft.  wide  and  one  mile  in  length  on  Mitton  Street,  has 
been  accepted,  and  work  will  be  proceeded  with  shortly.  The 
company  will  not  spare  expense  in  making  the  road  a  model 
of  its  kind. 

The  Imperial  Oil,  Ltd.,  recently  took  out  a  permit  to  erect 
a  bulk  storage  station  for  petroleum  products  on  the  south 
side  of  Keating  Street,  Toronto,  at  a  cost  of  $104,200.  Another 
large  building  now  contemplated  in  this  city  is  a  six-storey 
concrete  structure  for  Fairweathers,  Ltd.,  to  be  erected  on 
Yonge  Street,  at  a  cost  of  about  $1.50,000. 

Estimates  totalling  $1,750,000  have  been  passed  l)y  the 
Toronto  Harbor  Commission  in  order  to  carry  on  their  work 
during  the  year.  The  operations  will  mainly  consist  of  dredg- 
ing, which  accounts  for  $650,000,  and  will  create  revenue-pro- 
ducing property.  The  balance  of  the  $1,750,000  is  largely  re- 
quired to  meet  fixed  charges.  Under  the  powers  granted  by 
the  legislature,  the  cominissioners  will  borrow  out  of  the 
sinking  funds  of  the  city  to  the  extent  of  about  $975,000  this 
year. 

The  Dominion  Government  estimates  for  public  works  in 
the  Province  of  Ontario  total  $607,800,  of  which  revotes 
amount  to  $180,:i00.  Every  item  is  in  connection  with  the 
completion  of  buildings  already  under  construction.  Not  a 
new  building  is  authorized.  For  harbors  and  rivers  in  this 
province  the  vote,  exclusive  of  the  Toronto  harbor,  is  $252,315, 
the  main  items  being  $77,000  further  for  Port  Stanley  harbor 
improvements,  $40,000  for  repairs  to  Langevin  pier,  $14,000 
for  repairs  to  piers  at  Port  Burwell,  $7,400  for  repairs  to 
breakwaters  at  Port  Colborne. 

At  its  present  session  the  Dominion  Government  has 
voted  $1,860,000  for  the  Welland  Ship  Canal,  $500,000  for  the 
Trent  Canal,  $700,000  for  the  Quebec  Bridge,  and  $250,000  for 
the  National  Transcontinental  Railway.  Public  works  votes 
chargeable  to  capital  include  an  additional  $1,500,000  to  cover 
the  cost  of  construction  of  the  new  Ottawa  parliament  build- 
ings and  $1,000,000  for  the"  new  departmental  building  at  Ot- 
tawa. Harbor  and  river  votes  under  the  same  head  include 
$350,000  for  improvements  at  Port  .-Vrthur  and  Fort  VV^illiam, 
$150,000  for  Vancouver,  and  $166,000  for  Victoria.  The  total 
vote  for  public  buildings  chargeable  to  capital  is  $2,620,000. 
an  increase  as  compared  with  $2,125,000  for  the  current  fiscal 
year.  On  the  other  hand,  harbor  and  river  votes  chargeable 
to  capital  will  decrease  from  $5,031,000  to  $1,836,000. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Glace  Bay,  N.S. 

Town  Council  contemplate  repairs  to 
reservoir.  Engineer,  A.  McKinnon. 
Clerk,  N.  F.  McNeil. 

Town  Council  contemplate  the  instal- 
lation of  a  2„500,0<)0  gallon  capacity  per 
(lay  waterworks  pump.  Engineer,  A. 
McKinnon. 

Halifax,  N.S. 

Tenders  will  he  received  hy  the  sec- 
retary, J.  W.  Pugsley,  Department  of 
Railways  &  Canals,  Ottawa,  until  April 
Hi.  for  the  construction  of  sewers  and 
watermains  for  the  Canadian  Govern- 
ment Railways,  Ottawa. 

Lindsay,  Ont. 

The  Victoria  County  Council  will  ex- 
pend .$;!4.()00  on  roads  this  summer  and 
will  purchase  a  quantity  of  good  roads 
machinery.  Mr.  Martindale.  Oakwood.  is 
chairman  of  the  Ciood  Roads  Committee. 

Maidstone  Township,  Ont. 

Tenders  received  hy  the  Clerk.  A. 
Mousscau,  Woodslee,  until  .\pril  8,  for 
the  construction  of  the  Powers  drain  for 
the  Township  Council.  Engineers.  Laird 
&  Laird,  Essex. 

New  Waterford,  N.S. 

Town  Council  contemplate  the  con- 
struction of  sidewalk,  curh  and  gutter 
costing  $7,000  on  Plumher  .\venue.  Clerk. 
J.  L.  McKinnon. 

Toronto,  Ont. 

Tenders  received  until  April  10  for  the 
installation  of  a  ."i.OOO.OOO  imperial  gallon 
Dump  at  the  Riverdale  inimping  station 
for  the  Board  of  Control.  Secretary, 
Thos.   McQueen. 

Virden.  Man. 

Tenders  will  I>e  received  l)y  the  sec- 
retary-treasurer. Win.  Whiteford.  until 
(■)  o'clock.  .Xpril  12.  for  1)7  miles  of  road 
grading,  laying  pipes  of  ,37  miles  of  road 
and  two  douhle  3  ft.  x  .5  ft.  reinforced 
concrete  culverts  for  the  Town  Council. 

CONTRACTS  AWARDED 
Amherstburg,  Ont. 

The  Foundation  Co..  Ltd.,  224  St. 
James  Street,  Montreal,  have  the  con- 
tract for  the  erection  of  a  reinforced 
concrete  and  hrick  pump  house,  and  the 
(."anadian  Bridge  Co.,  Ltd..  Walkerville. 
the  contract  for  the  erection  of  a  steel 
hoilcr  house  for  the  Brunner  Mond  Co. 
and   the  City  Council. 

Dereham  Township,  Ont. 

Tas.  Dawson,  care  of  township  clerk. 
.Mex.  Bell.  Dereham  Centre,  has  the  gen- 
eral contract  for  the  construction  of  a 
Rutherford  drain  costing  $3,000  for  the 
Townshi])  Council. 

Leamington,  Ont. 

F.  R.  Smithson,  Erie  Street,  has  the 
general  contract  for  the  construction 
of  the  Gregory  drain  for  the  Town  Coun- 
cil. 


St.  John,  N.B. 

]'.  Mooney  &  Sons,  112  Queen  Street, 
have  the  general  contract  for  the  con- 
struction of  pavements  for  the  City 
Council. 


Railroads,  Bridges  and  Wliarves 

Halifax,  N.S. 

Tenders  will  be  received  by  the  sec- 
retary, J.  W.  Pugsley.  Department  of 
Railways  &  Canals,  Otawa.  until  .^pril 
is  for  the  erection  of  transit  sheds  and 
temporary  passenger  station  for  the  Can- 
adian Government  Railways,   Ottawa. 

Tenders  received  by  the  secretary,  J. 
W.  Pugsley,  Department  of  Railways  & 
Canals.  Ottawa,  until  April  13  for  the 
erection  of  a  baggage  car  repair  and  ex- 
press building  for  the  Canadian  Gov- 
ernment  Railways,    Ottawa. 

Tenders  will  be  received  by  the  sec- 
retary, J.  W.  Pugsley,  Department  of 
Railways  &  Canals,  Ottawa,  until  .Kpril 
18  for  the  construction  of  a  reinforced 
concrete  subway  for  the  Canadian  Gov- 
ernment  Railways,   Ottawa. 

Montreal,  Que. 

The  Montreal  Southern  Counties  Rail- 
way Company.  '.15  McGill  Street,  are  prc- 
oaring  plans  for  the  erection  of  station, 
freight,  express  and  general  offices  on 
Youville  Street.  General  manager,  W.  B. 
Powell.  9.5  McGill  Street. 

New  Westminster,  B.C. 

Plans  have  been  drawn  and  tenders 
will  l>e  called  shortly  for  the  construction 
of  a  $1,000,000  jetty  at  the  mouth  of  the 
Eraser  River  for  the  Deoartment  of  Pub- 
lic Works.  Dominion  Govertiment.  En- 
gineer. C.  C.  Worsfold.  New  Westmin- 
ster. Secretary,  R.  C.  Desrochers.  Otta- 
wa. 

Stormont,  Dundas  &  Glengarry  Counties, 
Ont. 

Snecifications,  etc.,  arc  at  the  ofiice 
of  the  superintendent,  J.  G.  Cameron. 
Finch,  who  will  receive  tenders  until 
.\pril  12  for  oainting  bridges  for  the 
County   Councils. 

Vancouver,  B.C. 

The  Waterworks  Departnieiit.  L'ity 
Council,  contemplate  the  construction  of 
a  $15,000  dam  at  Capilano  River.  En- 
gineer,   F.    r^.    Fellows. 

Plans  are  being  drawn  for  a  $7,.500 
wharf  and  landing  slip  at  the  foot  of 
Gore  Avenue  for  the  Engineering  De- 
nartment.  City  Council.  Engineer,  F.  L. 
Fellows.     Clerk.   Wm.   McQueen. 


Public  Buildings,  Churches 
and  Schools 

Bathurst,  N.B. 

Tenders  will  be  called  by  the  archi- 
tect, W.  C.  Barnes,  Main  Street,  Monc- 
ton.  about  June  1.  for  the  erection  of 
a  .$20,000  hospital  for  the  John  H.  Dunn 
Hospital    Board. 

Camrose,  Alta. 

Tenders  are  about  to  be  called  for  the 


erection  of  fair  ground  buildings  for 
the  Town  Council.  Clerk,  J.  D.  Saun- 
ders. 

Dartmouth,  N.S. 

The  United  States  Red  Cross.  Mer- 
chants Bank  Bldg..  Halifax,  contemplate 
the  erection   of  a  hospital. 

Fitzroy,  Ont. 

Millson  &  Burgess,  Union  Bank  Bldg.. 
Ottawa,  are  preparing  plans  for  a  school 
for  the  Public  .School   Board. 

Magog,  Que. 

The  Roman  Catholic  Congregation  will 
rebuild  church  tower.  Priest,  Rev.  F.  X 
Brassard. 

Montreal,  Que. 

.Mphonse  Piche,  3,'i  Belmont  St.,  is 
])reparing  plans  for  repairs  to  convent 
for  the  Grey  Nuns,  .\ddress.  Rev.  Sister 
La    Framboise. 

Ottawa,  Ont. 

The  (  ity  Council  have  secured  a  build- 
ing at  Cooper  and  Cartier  Streets  which 
they  will  remodel  at  a  cost  of  $6,000.  for 
a  club  house  for  the  Great  War  \'etir- 
ans.     Clerk,  N.  H.  Lett. 

Oven,  Alta. 

Tenders  will  be  called  about  .\pril  :iO 
for  the  erection  of  a  $17,000  three-storey 
brick  school  for  the  Board  of  Trustees. 
School  District  No.  3058. 

Pabos  Mills,  Que. 

Plans  and  specifications  with  the  ar- 
chitect. P.  Levesque,  115  St.  John  Street. 
Quebec,  who  will  receive  tenders  until 
.-Xpril  10  for  the  erection  of  an  $8,000 
two-storey  Citadel  brick  presbytery  for 
the    Parish. 

Regina.  Sask. 

The  City  Council  contemplate  the  erec- 
tion f)f  an  auditorium,  etc..  costing  $180,- 
000.     Clerk.   Geo.   Beach. 

Saint  Anges,  Que. 

Plans  and  specifications  arc  with  the 
architect.  Lorenzo  .Auger.  3!)  St.  John 
St.,  Quebec,  who  will  receive  tenders  un- 
til .April  12  for  the  erection  of  a  $12.- 
000  two-storey  artificial  stone  presby 
tery  for  the  Parish. 

Saints  Anges  de  Cascapedia,  Que. 

Tenders  will  be  received  by  the  archi- 
tect. P.  Levesque,  115  St.  John  St..  Que- 
bec, from  about  .\pril  25  until  May  10  for 
the  erection  of  a  $10,000  presbytery  for 
the    Parish. 

St.  Cyprien,  Que. 

Tenders  will  be  received  by  the  arcli- 
tect.  Lorenzo  .Auger.  39  St.  John  Street. 
Quebec,  from  .April  s  until  .April  19  fnr 
the  erection  of  a  $50,000  church  for  the 
Parish. 

St.  Hyacinthe,  Que. 

Tenders    will    likely    be    called    about    ^ 
.April  25  for  the  erection  of  a  $fi.000  hos-   ^\ 
pital   for     the     Grey   Nuns.     .Architeci- 
Rene   Richer,  10  Cathcart  St.;   Montrca' 
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The  Gambling  Element  in  Letting  Gontracts 

AT  a  meeting  of  the  Massachusetts  Highway  As- 
sociation, recently  held,  the  following  resolu- 
tions were  passed  scoring  collusixe  bidding : 
Resolved,  That  in  the  opinion  of  this  asso- 
ciation, when  in  competitive  bids  any  item  is  offered  at 
manifestly  less  than  its  actual  cost,  such  bid  should  be 
rejected  as  "unbalanced,"  unfair,  and  against  the  inter- 
est of  the  municipality- 
Resolved,  That  in  the  opinion  of  this  association, 
when  the  same  person,  or  persons,  are  interested  in  two 
or  more  bids  inade  in  different  names,  in  competition 
for  the  same  work,  all  of  such  bids  should  be  rejected 
as  collusive  and  against  the  interests  of  the  munici- 
pality. , 

In  the  discussion  it  was  shown  that  in  the  city  of 
Chicago  a  few  years  ago  a  contractor  bid  one  cent  per 
square  yard  for  concrete  foundation  costing  about  80 
cents  per  square  yard  and  bid  an  exorliitant  price  for 
asphalt  jiavement  surface.  Comparati\ely  little  con- 
crete foundation  was  laid,  and  the  acceptance  of  this 
unbalanced  bid  cost  the  city  of  Chicago  hundreds  of 
thousands  of  dollars  more  than  would  have  been  the 


cost  if  the  next  fairly  balanced  bid  had  been  accepted. 
Apparently  the  municipal  authorities  accepted  this  un- 
balanced tender  believing  that  they  were  .securing  the 
/best  deal,  but  why  they  failed  to  analyze  the  cost  or 
i\vhy  the  relative  quantities  of  concrete  foundation  and 
asphaltic  surface  were  not  clearly  set  forth  are  matters 
that  might  have  been  explained. 

Contractors  are  often  compelled  by  the  systems  in 
vogue  to  resort  to  such  practices  as  oft'ering  a  dollar 
article  for  99  cents,  and  reliable  contractors  have  very 
often  to  take  work  practically  at  cost  or  less  in  order 
to  secure  business  and  retain  their  organization.  There 
is  no  question  that  the  calling  fqr  lump  sum  competi- 
tive prices  and  the  final  acceptance  of  apparently  the 
lowest  price  which,  in  a  large  percentage  of  cases,  is 
absurdly  unbalanced,  is  very  poor  business  on  the  part 
of  the  owners.  A  much  better  way;  both  for  the  owner 
and  the  contractor,  and  a  way  to  promote  clean  compe- 
tition, is  to  let  work  on  a  guaranteed  cost  and  percent- 
age basis  or  a  lump  sum  representing  the  contractor's 
profit.  If  this  system  were  universally  employed,  con- 
tracts would  then  be  awarded  on  the  merit  of  the  com- 
petitors, and  their  ability  to  do  work  more  economically 
and  better  than  others  would  be  the  basis  of  letting  the 
work. 


T 


The  Gontractor's  Opportunity  to  Aid  in 
Production 

iHE  following  letter  from  Mr.  J.  P.  Anglin,  presi- 
dent of  the  Montreal  Builders'  Exchange, 
throws  a  little  more  light  on  the  matter  of  great- 
er production  by  utilizing  contractors'  organiza- 
tions introduced  in  a  recent  issue  of  the  Contract 
Record.  Any  contractdr  who  feels  that  he  can  help  in 
this  splendid  work  is  urged  to  get  in  touch  with  his 
nearest  exchange.  Mr.  Anglin's  letter  reads : 
Editor  Contract  Record : 

I  have  been  personally  working  on  this  project, 
without  any  let-up,  for  over  six  weeks,  and  it  looks  as 
though  it  would  develop  into  one  of  the  largest  wheat- 
growing  plans  that  has  yet  been  attempted.  Its  suc- 
cess seems  assured,  providing  we  can  get  on  the  ground 
early  enough  this  year  to  break  it  for  the  crop  next 
year.  The  question  of  financing  this  great  project  is 
now  being  seriously  considered,  and  if  this  can  be  ar- 
ranged there  is  absolutely  no  doubt  of  its  success. 

I  thought  that  I  should  write  you  in  case  any  con- 
tractors who  might  see  the  article  would  be  sufficiently 
interested  in  the  game  to  wish  to  get  in  on  the  ground 
floor  and  develop  a  number  of  sections  on  their  own  ac- 
count. In  order  to  guarantee  the  contractor  against 
loss  all  contractors  going  in  should  work  on  the  co- 
operative basis,  so  that,  .should  crops  fail  in  a  few  sec- 
tions, the  loss  would  be  distributed  over  all  of  the  con- 
tractors, and  in  this  way  no  one  could  lose  and  yet 
everyone  would  be  assured  of  large  profits. 

In  order  that  the  contractoifs  may  seriously  con- 
sider the  amount  of  acreage  they  could  develop,  I  am 
giving  you  a  few  figures  regarding  definite  area.  The 
smallest  unit  which  could  be  undertaken  profitably  by 
one  contractor  would  be  4,000  acres.  Of  the  4.000  acres 
the  contractor  should  crop  3,000  acres  in  1919  and 
about  2,500  acres  annually  thereafter.  The  reason  for 
fixing  the  smallest  unit  at  this  size  is  that  one  thresh- 
ing machine  will  take  care  of  this  area,  and  the  con- 
tractor can.  therefore,  be  independent  of  outside  thresh- 
ing concerns. 

.\ny  contractor  who  would  care  to  seriously  con- 
sider going  into  this  project  and  operating  one  or  more 
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such  units  as  outlined  above  should  at  once  link  up 
with  the  nearest  builders'  exchange  or  write  direct  to 
the  Montreal  Builders'  Exchange,  Drummond  Build- 
ing, Montreal.  I  might  say  that  I  have  already  re- 
ceived some  very  encouraging  letters  from  construction 
•men  in  different  parts  of  the  country,  and  there  is  every 
indication  that  those  of  us  who  have  been  forced  to  stay 
at  home,  because  of  circumstances,  will  be  able  to  do 
our  bit  in  helping  to  win  the  war  and  to  avert  a  famine 
in  many  parts  of  the  world. 

Yours  very  truly, 

J.  P.  Anglin. 


that  they  were  advised  that  such  matters  came  within 
the  provincial  domain  and  were  not  subjects  for  federal 
legislation. 


G.  S.  G.  E.  Meeting  in  Montreal 

THE  Gzowski  medal,  awarded  by  the  Council  of 
the  Canadian  Society  of  Civil  Engineers  to  Mr. 
W.  F.  Tye,  past  president,  for  his  paper  on 
"Canada's  Railway  Problem  and  Its  Solution,' 
was  presented  to  that  gentleman  at  a  meeting  of  the 
society  at  Montreal,  on  March  28. 

Sir  John  Kennedy,  in  making  the  presentation, 
stated  that  Mr.  Tye  had  written  a  masterly  paper  on  a 
subject  with  which,  as  a  railway  engineer,  he  was  fully 
qualified  to  deal.  Mr.  Tye  had  conferred  distinction  on 
himself  and  on  the  society  in  making  this  contribution. 

Mr.  Tye  expressed  his  thanks  to  Sir  John  for  his 
kind  remarks  and  to  the  society  for  the  honor  conferred 
on  himself.  He  certainly  had  not  expected  it,  and  ap- 
preciated the  recognition  of  the  society. 

Mr.  Eraser  S.  Keith,  the  secretary,  stated  that  he 
was  continually  receiving  applications  for  the  paper 
from  all  classes  of  the  community. 

The  convention  at  Toronto  was  referred  to  by  Mr. 
H.  R.  Safford,  chief  engineer  of  the  Grand  Trunk  Rail- 
way, who  remarked  that  it  was  an  epoch  in  the  rela- 
tions of  the  engineers  of  Canada  to  the  public,  by  the 
discussion  of  public  problems,  and  by  giving  the  bene- 
fit of  such  deliberations  to  the  country.  This  was  the 
best  meeting  the  society  ever  held.  Mr.  Safford  made 
particular  allusion  to  the  many  valuable  papers  pre- 
sented and  to  the  discussions  which  followed. 

Mr.  Eraser  S.  Keith  read  a  summary  of  the  papers 
at  the  convention  and  of  the  many  suggestions  for  the 
amelioration  of  the  fuel  situation. 

Mr.  Walter  Erancis,  who  presided,  then  reported 
progress  in  connection  with  the  Montreal  branch-  He 
stated  that  some  committees  had  been  appointed  and 
steps  taken  for  the  formation  of  various  sections.  In 
co-operation  with  the  Quebec  branch,  it  was  proposed 
to  take  immediate  measures  for  the  formation  of  a 
Quebec  division.  Mr.  Francis  then  alluded  to  certain 
difficulties  which  had  arisen  in  reference  to  the  Quebec 
Act  of  the  society,  and  which  were  engaging  the  atten- 
tion of  the  committee.  He  also  alluded  to  the  recent 
act  passed  by  the  Quebec  Legislature,  which  was  in 
no  way  promoted  by  the  society,  for  enforcing  penalties 
against  civil  engineers  illegally  practising;  and  also  to 
the  clause  under  which  civil  engineers,  not  being  mem- 
bers of  the  society  were  allowed  to  practise  provided 
that  they  had  been  in  practise  for  four  years  prior  to 
December  1,  1917.  The  committee  were  taking  certain 
steps  to  overcome  the  difficulties  which  had  arisen,  and 
to  make  rectifications  in  the  Quebec  Act  of  the  society. 

Sir  John  Kennedy  advised  the  committee  to  proceed 
with  caution. 

Mr.  Francis  said  there  was  an  undoubted  general 
feeling  in  favor  of  engineers  being  protected  by  legis- 
lation. Some  action  had  already  been  taken  by  the 
council. 

Replying  to  Mr.  A.  D.  Swan,  Mr.  Francis  stated 


Building  Superintendence  in  War  Time 

By  Charlet  Taylor 

AT  no  time  in  the  history  of  the  trade,  owing  to 
the  war  and  general  upset  in  things,  has  the 
occasion  called  for  more  resourcefulness  or 
latent  ability  on  the  part  of  superintendents 
and  managers  of  construction.  The  fact  cannot  be 
disputed  that  our  best  men  have  gone  into  the  war, 
those  who  would  have  taken  the  lead  and  those  who 
were  the  most  active  and  alert.  A  class  of  workers 
are  on  the  market  who  would  have  been  at  a  discount 
before  these  war  conditions.  It  has  remained  for  the 
unfortunate  manager  to  have  to  deal  with  this  class 
largely.  The  first-class  mechanics,  as  before  stated, 
if  they  have  not  gone  into  the  army,  have,  at  any  rate, 
disappeared  from  sight.  These  men,  in  most  cases, 
had  learned  their  trades  in  the  old  land  thoroughly, 
and  it  is  rather  to  be  deplored  that  while  the  unions 
have  been  so  busy  arranging  hours  of  labor,  wages, 
disputes,  etc.,  little  was  ever  done  to  keep  the  supply 
efficient,  and  if  it  had  not  been  for  the  efforts  of  public 
spirited  men  who  have  adv^ocated  trade  and  technical 
schools  we  would  be  worse  off  than  ever. 
Incompetent  Boosters 
We  often  hear  the  remark,  in  referring  to  the  short- 
age of  skilled  men :  "You  can  get  the  men  if  you  pay 
the  price."  I  venture  to  submit  this  is  false ;  the  men 
you  would  get  if  you  pay  the  price  are  the  class  I  have 
mentioned  before — incompetent  boosters,  men  who 
have  by  the  situation  named  acquired  cheek.  Under 
the  above  conditions — and  the  writer  is  speaking  from 
long  experience — it  has  been  impossible  to  make  any 
money,  and  money  has  been  lost  on  nearly  every  job 
taken  by  contract,  which  was  estimated  even  on  a  good 
chance  of  profit,  and  away  ahead  of  previous  prices- 
We  all  know  lots  of  things  have  entered  in  to  make 
the  costs  higher — materials,  delivery,  etc. — but  I  am 
dealing  with  labor  at  this  time  only.  Well,  the  reader 
will  say  after  this  apparently  pessimistic  arraignment 
of  the  above  undisputed  facts,  what  are  we  to  do  or 
what  do  you  propose  as  solution.  It  is  no  doubt  true 
that  in  the  past  some  managers  have  had  a  too  easy 
time — that  is.  the  hard-worked,  trustworthy  under- 
foremen  and  superintendents  have,  like  the  sergeants 
in  the  British  army,  been  the  backbone  of  the  concern, 
in  the  sense  of  pushing  the  work  and  taking  the  brunt 
of  the  responsibility.  That  time  is  gone,  and  it  is  now 
up  to  the  managers,  etc.,  to  get  out  and  hustle  them- 
selves, and  to  scheme  ways  and  means  to  assimilate 
the  conditions.  The  manager  has  found  out  he  has 
got  to  really  manage,  not  delegate  it  to  others;  also 
that  more  time  has  to  be  spent  in  detail  and  arranging 
the  several  kinds  of  work.  Do  the  thinking;  have  a 
pattern  or  plan  of  every  man's  work.  Do  not  spare 
yourself;  scatter  your  brains  everywhere;  leave  noth- 
ing to  chance;  forget  you  ever  had  understudies  to  d-. 
your  work ;  work  harder  than  ever,  then  watch  the 
results. 

General  Superintendent,  Raymond  Construction 

Company,  Limited. 

A  memorial  tablet  to  the  late  Professor  C.  H-  ^lac 
Leod.  for  so  many  years  secretary  of  the  Canadian  So 
ciety  of  Civil  Engineers,  has  been  placed  in  the  Iobb\ 
of  the  society's  headquarters,  Mansfield  Street,  Afont- 
real. 


April   10,   1918 


THE    CONTRACT    RECORD 


283 


Ganeral  view  of  Li  Loutre  dam  — Nov.  d,  i^i/. 


The  Construction  of  La  Loutre  Dam 

Transportation  Presents  Big  Difficulty — Electric  Operation  of  Plant 
Saves  Fuel  Haulage— Storage  Capacity  160,000,000,000  Cubic  Feet 

By  J.  B.  D'Aeth* 


IN  1912  the  Government  of  the  Province  of  Quebec 
formed  the  Quebec  Streams  Commission,  one  of 
its  purposes   being  that  of  investigating'  the   re- 
quirements and  building  such  works  as  would  con- 
serve the  water-power  of  the  province. 

The  first  investigation  carried  out  by  the  commis- 
sion was  for  the  La  Loutre  storage,  on  the  St.  Maurice 
River.  This  river  has  at  its  source  a  large  number  of 
lakes,  lying  near  the  height  of  land  which  divides  the 
St.  Lawrence  watershed  from  that  of  the  Hudson  Bay. 
At  the  lower  end  of  the  river  there  are  several  large 
factories  and  hydro-electric  plants,  chief  of  which  are 
the  Shawinigan  Water  and  Power  Company,  the  Laur- 
entide  Company,  Ltd.,  the  Brown  Corporation,  the 
Wayagamack  Pulp  and  Paper  Company,  the  Belgo 
Canadian  Pulp  and  Paper  Company,  the  Aluminum 
Company,  etc.  The  importance  of  conserving  the 
waste  waters  of  this  river  can,  therefore,  be  readily 
understood. 

In  the  spring  of  1915  all  the  investigations  and 
plans  were  completed  for  the  construction  of  a  solid 
gravity  dam,  to  be  built  on  a  site  about  two  miles  and 
a  half  above  the  La  Loutre  Rapids  and  at  the  lower 
end  of  the  lakes. 

Tenders  were  called  for  in  July,  and  the  contract 
was  awarded  to  the  St.  Maurice  Construction  Com- 
pany, Ltd.,  who  agreed  to  complete  the  job  by  January 
1,  1918,  and  to  accept  thirty-year  Province  of  Quebec 
bonds  in  payment  for  their  work.  Eraser  Brace  &  Co. 
acted  as  supervising  engineers. 

It  was  generally  recognized  by  those  familiar  with 
the  location  that  transportation  would  be  the  chief  and 
most  difficult  problem  to  solve.  y\s  will  be  noted  from 
the  accompanying  plan,  the  dam  is  situated  about  50 
miles  north  from  the  Transcontinental  Railway  and  in 
a  fairly  rough  country.  The  contractors  employed  a 
double  system  of  water  and  railway  transportation. 
From  the  Transcontinental  Railway  at  Sanmaur,  about 
one  mile  below  the  junction  of  the  Manouan  and  St. 
Maurice  Rivers,  the  company  laid  a  siding  to  the  river. 
A  small  station  was  built,  a  yard  cleared,  and  camps, 
storehouse,  and  wharf  constructed.  Here  the  cars 
were  taken  direct  to  the  water-front,  where  they  were 
generally  unloaded  into  skip  boxes,  which  were  han- 
dled by  a  derrick  and  placed  on  scows.  The  scows 
were  then  towed  32  miles  up  the  river  to  Chaudiere  by 
=    means  of  light-draft  tugs. 


From  Chaudiere  to  the  dam,  a  distance  of  20  miles, 
a  standard  gauge  railway  was  built.  At  Chaudiere  a 
wharf,  storehouse,  and  camps  were  constructed,  the 
goods  were  transferred  and  loaded  on  cars  by  means  of 
a  derrick,  and  taken  to  the  dam  site  on  the  railway. 

In  the  water  transportation  many  difficulties  were 
encountered.  The  channel  had  to  be  properly  buoyed, 
rocks  blasted,  suitable  scows  and  tugs  secured  for 
navigating  in  shallow  water,  and  a  quick  and  reliable 
method  obtained  for  hauling  the  loaded  scows  up  the 
Nine  Mile  Rapids. 

It  was  found  that  the  type  of  boat  best  adapted  for 
this  class  of  work  was  a  shallow  draft,  stern  paddle- 
wheel  steam  tug.   These  boats  did  not  draw  more  than 


Engineer,  Quebec  Streams  Commission. 


two  and  a  half  to  three  feet  when  loaded.  The  scows, 
which  were  towed  two  or  three  at  a  time,  were  be- 
tween 60  and  80  feet  long,  and  with  a  beam  of  from  12 
to  14  feet.  They  were  steered  by  means  of  a  long 
sweep  rudder,  operated  by  a  pilot  on  board.  At  the 
Nine  Mile  Rapids  an  alligator  steam  tug  was  employed 
to  pull  the  scows  uj)  the  swift  current,  while  the  tugs 
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went  up  light.  The  company  had  a  lleet  of  31  boats, 
consisting  of  2  stern  paddle-wheelers,  1  alligator  tug, 
1  heavy  duty  gasoline  tug,  1  twin  screw  steam  tug,  6 
gasoline  boats,  and  20  scows. 

The  construction  of  the  20-niile  standard  gauge 
railway  between  Chaudierc  and  the  dam  site  was  com- 
menced in  the  fall  of  1915  and  completed  during  Au- 
gust of  the  following  year.  For  operating  this  railway 
and  for  general  use  about  the  dam  the  company  em- 
ployed two  40-ton  dinkeys,  two  of  27  tons,  and  two  of 
25  tons,  26  flat  cars,  two  box  cars,  two  5,0C)0-gallon  oil 
cars,  35  six-yard  dump  cars,  and  a  gasoline  speeder. 
In  order  to  avoid  forest  fires  as  much  as  possible  oil 
was  burned  in  the  locomotives  instead  of  coal  during 
the  summer. 

To  save  the  heavy  transportation  of  coal,  the  entire 
plant  at  the  dam  site  was  operated  electrically.    A  700 


Showing  location  of  construction  camps  and  general  plan  of  dam. 

kw.  hydro-electric  station  was  built  at  La  Loutre 
Rapids.  The  plant  was  designed  to  operate  under  a 
15-foot  head,  and  consists  of  two  units.  The  turbines 
are  of  the  wicket-gate  type,  and  were  sujiplied  by  S. 
Morgan  Smith.  The  generators  are  of  350  kvv.  caija- 
city,  three-phase,  60  cycles,  2,300,  volts,  and  were  su])- 
plied  by  the  Westinghouse  Company.  A  two-circuit 
transmission  line,  two  miles  in  length,  connect  the 
plant  to  the  dam  site,  where  the  voltage  is  stepped 
down  to  the  requirements  of  the  various  motors',  etc. 

At  the  dam  site  there  was  a  good  general  arrange- 
ment of  the  plant.  A  quarry  was  located  high  on  the 
western  bank.  After  blasting,  the  stone  was  loaded  by 
a  No.  60  Marion  steam  shovel  into  side  dumj)  cars, 
which  were  hauled  up  an  incline  and  the  stones  dumped 
into  a  54  X  30  in.  Buchanan  jaw  crusher.  From  this  it 
passed  direct  to  a  No.  Zj^  Telsmith  gyrotory  cru.sher, 
and  the  stones  were  then  conveyed  by  an  80-foot  link- 
belt  elevator  to  a  housed-in  storage  pile,  which  was 
raised  sufficiently  to  permit  the  stones  to  flow  into  cars 
operated  on  the  gravity  system.  These  cars  worked 
on  double  tracks,  and  conveyed  the  stone  to  the  mixer 
plant,  where  it  was  deposited  into  bins  directly  above 
the  concrete  mixers. 

A  high  quality  .sand  was  found  along  the  railway, 
about  six  miles  from  the  dam.  It  was  loaded  by  an- 
other No.  60  Marion  steam  shovel,  brought  direct  to 
the  mixer  plant  and  deposited  in  bins. 

A  cement  shed  40  x  200  feet  long  stored  cement  at 


the  dam  and  a  smaller  reserve  ^led  was  kept  filled  at 
Chaudicre. 

During  the  winter  1915-16  approximately  three  and 
a  half  million  b.m.  of  logs  were  cut  in  the  vicinity  of 
the  dam.  They  were  used  for  trestles  cribs,  coffer- 
dams, and  lumber.  I'^or  the  latter  purpose  a  fully 
equipped  50  h.]).  sawmill  was  erected,  with  a  carpenter 
shop  adjoining. 

A  very  comjjlete  machine  and  blacksmith  sho])  was 
installed,  in  which  almost  any  re|)airs  could  be  made. 
The  installation  included  three  forges,  two  lathes,  a 
drill  press,  pipe-cutting  and  threading  machines,  etc. 
An  Ingersoll-Rand  air  compressor,  with  a  capacity  of 
1,100  cubic  feet  per  minute,  working  at  110-pound  pres- 
sure, and  driven  by  200  h.p.  motor,  supplied  air  to  the 
rock  drills  and  cable-way  engine.  All  the  derrick  en- 
gines, pumps,  and  concrete  mixers  were  driven  electri- 
cally. A  storehouse  40  x  150,  di\ided  into  hardware 
and  grocery,  supplied  the  urgent  needs  of  the  com- 
munity. A  post-office  was  also  run  in  conjunction  with 
it. 

As  will  be  seen  from  the  accompanying  plan,  an 
island  divides  the  river  in  two  channels.  The  general 
l)lan  of  construction  was  to  prepare  the  east  channel 
foundation  and  l)ring  the   concrete  above   high-water 


Looking  west  aiong  tlie  siuice.  section  sliowingthe  ten  sluices  in  position, 
the  mixer  plant,  construction  trestle,  travelling  derricks 
and  crusher  plant  on  side  hill. 

level,  at  the  same  time  leaving  sufficient  openings  to 
carry  off  the  spring  floods,  and  in  1917  to  complete  the 
structure.  Accordingly,  in  the  early  summer  of  1916, 
two  coffer-dams  were  thrown  across  the  east  channel 
and  that  portion  of  the  foundation  unwatered. 

Excavation  began  on  the  1st  of  .Xugust.  and  tlu 
first  concrete  was  ])laced  on  Sejitember  12,  and  wa- 
continued  to  the  1st  of  December,  when  it  was  stopped 
for  the  winter,  with  a  total  of  7.400  cubic  yards  in 
place. 

The  normal  water  lc\cl  of  the  river  was  at  eleva- 
tion 278  and  flood  level  at  285.  In  order  to  leave  suffi- 
cient openings  to  carry  off  a  heavy  spring  flood  five 
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sluices,  12  X  19  feet,  6  inches  high,  with  a  Ijottoiii  eleva- 
tion of  278,  and  a  temporary  s()illway  178  feet  loiig,  at 
elevation  293.5,  were  provided.  Over  the  sluices  and  at 
the  island  the  concrete  was  brought  to  elevation  300, 
to  form  temporary  bulkhead  sections.  In  the  sluices 
j^rooves  were  left  to  permit  the  lowering  of  stop-logs  to 
regulate  the  flood  for  transportation  purposes  and  to 
accumulate  a  storage  for  use  upon  completion. 

In  the  fall  of  1916  the  construction  of  the  upper  and 
lower  main  channel  coffer-dams  were  started.  The 
crib  work  and  sheeting  were  completed  by  December  1, 
and  filled  during  the  late  fall  and  winter. 

The  upper  coffer-dam  consists  of  a  crib  60  feet  wide, 
compactly  filled  with  rock,  which,  on  the  downstream 
face,  was  dumped  so  as  to  form  a  one-to-one  slope  from 
the  top.  The  sheeting  on  the  water  face  was  vertical, 
and  consisted  of  one  row  of  2-inch  planking,  with  an 
outer  sheeting  of  1-inch  lumber.  A  wide  strip  of  heavy 
canvas  was  nailed  to  the  bottom  of  the  sheeting  and 
allowed  to'  rest  on  the  ri\cr  bed.  A  large  quantity  of 
toe  filling  was  then  deposited,  which  securelv  held  it  in 
l)lace.  This  temporary  dam  was  630  feet  long,  contain 
27,000  cubic  yards  of  filling,  and  withstood  a  head  of  43 
feet.  During  the  summer  the  water  rose  in  the  reser- 
,  voir  to  elevation  298.6,  or  within  a  foot  and  a  half  of 
I  the  top.  The  water  thus  stored,  which  amounted  to 
nineteen  billion  cubic  feet,  is  being  used  to  regulate  the 
flowing  during  the  winter. 

The  lower  coffer  was  designed  for  a  head  of  28  feet. 
It  was  of  the  ordinary  rock-filled  crib  type,  ha\in<i 


View  of  dam  from  eastern  bank,  east  channel.     Shows  pipes  carrying 
off  water  from  No.  1  east  channel  temporary  sluice. 

iKise  of  42  feet  and  stepjied  in  to  14  feet  at  the  top.  It 
was  450  feet  long,  with  a  top  elevation  of  285. 

The  total  leak  from  both  coffer-dams  was  remark- 
ably small.  After  the  site  was  unwatered  a  10-inch 
centrifugal  pump,  running  at  two-thirds  capacity,  han- 
dled the  entire  leak,  which  did  not  exceed  2,000  gallons 
per  minute. 

The  work  of  preparing  the  foundation  was  contin- 
ued all  winter.  Concreting  was  recommenced  on  the 
18th  of  April  and  carried  on  cjntinuously  to  December 
8,  when  the  dam  was  finally  completed. 


Three  one-yard  mixers  were  used,  one  of  which  had 
its  concrete  deposited  by  a  spouting  system,  while  from 
the  others  the  concrete  run  into  side  dump  cars  or 
buckets  placed  on  small  flat  cars,  which  were  hauled 
by  horses  along  a  trestle  built  clear  of  the  down- 
stream face  of  the  dam.  Two  stiff-leg  derricks,  each 
mounted  on  two  standard-gauge  flat  cars,  travelling  on 
trestles  36  feet  apart,  handled  the  concrete  buckets. 
The  concrete  poured  into  the  dump  cars  was  deposited 


View  of  dam  from  eastern  end  of  construction  trestle. 

by  means  of  chutes  from  the  trestle,  which  was  at  ele- 
vation 294.  During  the  months  of  July  and  August  a 
maximum  of  15,000  cubic  yards  were  i)laced.  Plums  to 
the  e.Ktent  of  LSj/;  per  cent.  v\'ere  embedded  in  the  con- 
crete. 

In  the  main  channel  of  the  river  there  are  10  sluices, 
having  intake  openings  12  x  7j^  feet  wide,  and  in- 
creased to  16  x  8j/2  feet  on  the  down-stream  face.  They 
are  lined  with  3/8-inch  steel  and  stift'ened  with  6  x  3^ 
x  3/8-in.  angles,  which  also  serve  to  hold  them  securely 
in  the  concrete.  The  tops  of  the  sluices  are  at  eleva- 
tion 278.  The  water  is  regulated  by  steel  gates  8  x  12}-2 
feet  high,  which  are  made  of  12-inch  I-beams,  covered 
with  a  3/8-inch  ])late.  They  are  of  the  sliding  type, 
and  bear  against  two  12-inch  I's  eml)edded  in  the  con- 
crete. To  a\oid  rusting,  the  bearing  is  made  of  babbit 
sliding  on  bronze.  The  gates  weigh  four  tons,  and  are 
connected  I)y  lifting  arms  to  machinery  situated  on  to]) 
of  the  dam  and  operated  by  hand-])ower. 

CJriginally  it  was  intended  to  have  one  8-ft.  log- 
sluice,  but  it  was  later  decided  to  add  another  one  16  ft. 
wide.  The  former  can  be  adjusted  to  anv  height  of 
x.ater  between  elevations  295  and  3i25.  This  is  accom- 
plished by  means  of  an  80-ft.  steel  trough,  hinged  at 
one  end  to  the  upper  of  two  sliding"  steel  gates,  which 
can  be  raised  or  lowered  by  means  of  machinery.  The 
lower  end  is  carried  on  wheels  working  on  a  track  em- 
bedded in  a  concrete  block  built  clear  of  the  down- 
stream face  of  the  dam,  and  is  free  to  move  in  a  hori- 
zontal direction. 

The  structural  steel  was  furnished  by  the  I'hocnix 
Bridge  and  Ironworks,  Ltd.,  and  the  hoisting  machin- 
ery by  the  Jenckes  Machine  Company,  of  Sherbrooke. 

Concrete  block  houses,  with  wood  roofs  covered  by 
galvanized  iron,  and  supported  by  steel  trusses  and 
columns,  have  been  built  over  the  log  sluice  and  sluice 
gate  sections.    It  is  intended  to  heat  the  gate-house  by 
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electricity,  supplied  by  the  plant  at  La  Loutre  Rapids, 
which  has  been  taken  over  by  the  commission. 

The  dam  is  1,646  feet  long  and  contains  72,290  cubic 
yards  of  masonry.  For  purposes  of  description  it  may 
be  divided  into  three  sections.  The  spillway  has  a 
length  of  840  feet  and  a  crest  level  of  325.  Provision 
has  been  made  to  increase  this  to  328  by  flash  boards. 
The  liulkhead  and  suiceway  section  make  up  the  re- 
mainder, and  have  a  top  level  of  335.  The  sluice  sec- 
tion is  200  feet  in  length,  and  is  located  in  the  central 
portion  of  the  main  channel. 

Throughout  the  dam  rests  on  solid  Gneis  founda- 
tions, which  arc  of  a  very  tight  character.  A  few  seams 
were  encountered  near  the  surface,  but  did  not  pene- 
trate to  any  great  depth.  The  lowest  elevation  found  . 
was  238.5,  which  gives  the  dam  a  maximum  height  of 
96y2  feet.  To  withstand  an  assumed  ice  pressure  of 
50,000  pounds  per  lineal  foot  it  was  heavily  reinforced 
on  the  water  face  with  1-inch  steel  bars  4  inches  on 
centres.  In  the  spillway  section,  lj4-inch  dowel  bars 
9  feet  long,  and  spaced  2  feet,  c.  to  c,  were  anchored 
three  feet  in  the  rock. 

Great  interest  has  been  aroused  by  this  dam  for  the 
following  reasons:  (1)  Its  remote  situation,  involving 
great  difficulties  in  transportation ;  (2)  that  it  was 
heavily  reinforced  on  its  pressure  face  to  withstand  an 
assumed  ice  pressure  of  50,000  pounds  per  lineal  foot ; 
and  (3)  the  size  of  the  reservoir  which  will  be  created. 
When  full,  it  will  contain  160,000,000,000  cubic  feet  of 
water,  being  about  double  that  impounded  by  the  As- 
souan Dam,  in  Egypt,  which  previously  held  the  re- 
cord. 

The  members  of  the  commission  who  recommended 
and  carried  out  the  project  are :  The  Hon.  S.  N.  Parent, 
chairman;  Mr.  W.  I.  Bishop  and  the  late  Mr.  Ernest 
Belanger,  commissioners,  and  Mr.  O.  Lefebvre,  chief 
engineer.  Mr.  J.  B.  D'Aeth  was  resident  engineer  for 
the  commission,  and  was  assisted  by  M.  H.  Massue. 

The  chief  members  of  the  St.  Maurice  Construction 
Company,  Ltd.,  are:  Messrs.  Julian  C.  .Smith,  of  the 


Shawinigan  Water  and  Power  Company,  iiresiderit ;  C. 
E.  Eraser,  of  Eraser,  Brace  &  Co.,  managing  director; 
J.  J.  McCarthy,  general  superintendent,  and  Charlc-. 
Luscombe,  resident  engineer. 


The  "Faith"  Demonstrates  Concrete 
Shipbuilding  Possibilities 

LAST  August  the  San  Francisco  Shipbuilding 
Company  l)egan  the  construction  at  Redwood, 
California,  of  the  ways  of  a  reinforced  concrete 
ship,  comparable  in  size  to  the  modern  steel 
freighters.  This  vessels  is  said  to  be  the  pioneer  of  54 
similar  ships  to  be  built  within  18  months.  Its  dis- 
placement is  7,900  tons,  its  burden  5,500  tons,  and  it 
will  l)e  equipped  with  engines  having  1,750  h.p.  Tlic 
length  is  336  ft.,  the  depth  31  ft.,  and  the  beam  45  ft. 

It  had  been  the  intention  of  the  builders  to  load  the 
vessel  with  ballast  and  make  an  experimental  sea  trip, 
but  this  plan  has  been  abandoned  because  the  launch- 
ing itself  is  now  regarded  as  constituting  a  sufficient 
test  of  strength.  The  vessel  was  launched  sideways, 
on  March  14,  about  six  weeks  after  the  first  concrete 
was  poured-  She  drew  less  than  9  ft.,  and  showed  no 
sign  of  cracks,  although  the  hull  had  been  subjected 
to  very  severe  strains. 

It  is  perhaps  not  saying  too  much  to  predict  a  com- 
plete revolution  in  shipbuilding  if  the  "Faith,"  this 
pioneer  large  concrete  ship,  shall  prove  seaworthy  and 
durable.  Few  engineers  skilled  in  reinforced  concrete 
design  have  ever  doubted  the  possibility  of  making  a 
successful  concrete  vessel  of  great  size,  so  far  as  mere 
strength  is  concerned.  Nor  have  many  engineers  ques- 
tioned the  econom^^  in  first  cost.  The  main  doubt  has 
been  as  to  the  durability  of  the  reinforcing  steel  under 
sea  water.  This  doubt  still  remains,  but  we  entertain 
no  doubt  that  the  steel  can  be  ])rotected  by  water- 
proofing the  concrete. 
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Concrete  Highway  Bridge  Design  in  Ontario 

Highways  Department  Prepares  Typical  Plans 
and    Specifications    to    Insure    Safe    Structures 


I 

I 

I 


OWTXG  to  the  non-uniformity  of  bridge  designs 
and  the  unwarranted  number  of  failures,  an 
amendment  to  the  Ontario  Municipal  Act  was 
passed  in  1916  making  it  compulsory  to  submit 
plans  of  any  bridge  exceeding  20  ft.  in  length  to  the  De- 
partment of  Highways  for  the  approval  of  their  engi- 
neers- The  Municipal  Amendment  Act,  Ontario  (6 
George  V.,  Chap.  39),  provides  as  follows: 

459.  (1)  Every  iron,  steel,  concrete  or  stone  bridge  con- 
structed by  the  corporation  of  a  county,  and  every  such 
bridge  exceeding  twenty  feet  (20)  clear  span  constructed  by 
the  corporation  of  a  township  shall  be  designed  and  built  in 
accordance  with  general  specifications  approved  by  the  De- 
partment of  Public  Highways. 

(2)  Plans  in  duplicate  for  any  such  bridges  may  be  sub- 
mitted by  the  council  of  any  county  or  townsliip  to  the  De- 
partment of  Public  Highways,  and  if  they  are  found  to  be  in 
accordance  with  such  approved  general  specifications  the 
certificate  of  the  department  shall  be  attached,  and  one  of 
such  plans  shall  be  returned  to  the  clerk  of  such  county  or 
township. 

The  intention  of  the  legislation  is  primarily  to  stan- 
dardize the  strength  of  the  structures — but  not  par- 
ticularly the  design— since  any  method,  such  as  beam, 
truss,  arch,  or  suspension,  may  be  employed  so  long  as 
the  stress  can  be  statically  figured.  Prior  to  the  pas- 
page  of  the  amendment  many  municipalities  would  call 
for  competitive  designs,  along  with  prices  for  material, 
from  the  various  steel  c(jmpanies  and  from  concerns 
interested  in  the  sale  of,  some  particular  steel  bar  for 
reinforcing.  These  designs  were,  in  isolated  cases,  the 
work  of  some  inexperienced  and  incapable  draftsman, 
and  occasionally  comj^anies  who  were  commercializing 
the  profession  were  ]jrone  to  "skimp"  the  work  in  order 
to  secure  the  sale  of  their  material.  The  members  of  a 
municipal   council,  not  being  engineers,   could   hardly 


be  expected  to  check  up  the  figures,  and  generally  made 
the  mistake  of  accepting  the  lowest  tender,  without 
any  regard  to  the  strength  of  the  structure.  It  was 
supposed  that  the  plans  were  prepared  by  competent 
engineers  who  knew  fheir  business  and  who  were  com- 
pelled to  abide  by  certain  regulations  governing  the  de- 
sign. The  investigations  of  the  department  brought 
out  many  incidents,  such  as  the  failure  to  place  lateral 
braces  on  the  trusses  of  a  steel  bridge  to  provide  for 
any  side  shear,  and  the  using  of  too  light  a  section  to 
take  care  of  the  load.  Other  failures  were  traced 
directly  to  the  lack  of  proper  supervision.  In  order  to 
facilitate  the  operation  of  the  act  the  department  de- 
signed typical  plans  and  specifications  along  ajjproved 
lines.  These  plans  and  specifications  are  for  the  guid- 
ance of  engineers  in  bridge  design,  and  typify  the  char- 
acter of  design  approved  of  by  the  department  of  high- 
ways. 

Specifications  for  Concrete  Bridges 
Several    tables   and   interesting    sections    from    the 
general  specifications  of  concrete  highway  bridges  fol- 
low : 

The  general  type  of  concrete  bridge  shall  preferably  be 
as  follows,  but  it  is  understood  that  the  limiting  lengths  are 
not  absolute,  and  may  be  varied  as  occasion  permits: 

(1)  A  concrete  arch,  or  concrete  abutments  with  slab 
covering  for  spans  up  to  18  feet. 

(3)  A  concrete  arch,  or  concrete  beam  bridge  for  spans 
from  18  feet  to  40  feet. 

(3)  A  concrete  arch  for  spans  exceeding  40  feet  in  length. 

(4)  All  parts  of  the  concrete  structure  shall  be  propor- 
tioned so  as  not  to  exceed  the  following  unit  stresses  in 
pounds  per  square  inch  for  stone  or  gravel  concrete: 

Extreme  fibres  of  beams  and  slabs  for  bending er>0 

Columns  whose  length   does   not  exceed   1,5   times   the 

least    width    500 

Hooped    columns,    whose    length    does    not    exceed    15 

times  the  least  width    050 
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Shearing  stress  in  concrete   00  Broken  Stone  Concrete 

liond  between  plain  steel  and  concrete   00  (,|,   Abutments,  piers,  and  wiiiR  walls:  One  part  cement. 

Hond  between  deformed  steel  and  concrete  lim  two  parts  sand,  and  five  parts  broken  stone. 

Tension  in  structural  steel  16,000  (g)  Arches   from   the   springing   line,  floor  slabs,  beam  =  . 

Hard   steel,   tension ; .  20,000  „„,]  columns:  One  part  cement,  two  parts  sand,  and  four  parts 

Reinforced  concrete  beams  and  slabs  will  be  designed  on  broken  stone, 
the  assumption   that   compressive   stresses    vary    directly    as  (f)   Floor   slabs    used   as   pavements,   parapet   walls,   and 

the   distance   from   the   neutral   axis.     No   allowance   wdl   be  handrails:  One  part  cement,  one  and  one-half  parts  sand,  and 

made   for  concrete  in  tension.     The  ratio  of  moduli  of  elas-  t],ree  parts  broken  stone 

ticity  for  steel  and  concrete  will  be  assumed  as  15.     All  cal-  ^,^^    proportioning   of   materials    may    be   varied   by   the 

culalions    will    be    based    on     concrete     I'.avmg     a     crushmg  .^^^^  \,„l^  the  foregoing,  on   the   basis  of  voids    in    the 

strength  of  2,000  pounds  per  square  inch  in  28  days.  aggregates,  to  secure  a  compact  mixture,  but  the  amount  of 

Classification  cement   is  also  to  be  determined  by  the   strength  of  inortar 

Bridges  will  be  classified  according  to  loading  as  follows:  required.     In  no  case  is  less  cement  to  be  used  than  is  needed 

Class  A— Bridges  suitable  for  main  county  roads,  to  ^dl  the  voids  m  the  sand  or  fine  aggregates  when  dry;  but 

t:iass  B— Bridges  suitable  for  light  country  traffic.  the  interstices  of  the  coarse  aggregates  should  be  measured 

Class    C— Bridges   suitable    for    heavy    and    concentrated  and  at  least  sufhcient  mortar  used  to  fill  the  voids  and  give  a 

(rafiic.  1^  P^""  cent,  surplus. 

Uniform  live  load.     Concentrated  Floor  load.  Boading  Concrete 

'^'''■?^;^^**-^*-  live  load.  ''°"";''  Where  mass  concrete  work  is  interrupted  before  its  coni- 

[:  =1'^*  '^ \ll  t^  *°"^  i^'"""  pletion  or  at  the  close  of  the  day.  a  sufficient  number  of  well 

.:J^^^  ,.  :; "  i"     „  Inm  wetted  one-man  stone  shall  be  placed  so  as  to  project  above 

^''*'*'''  ^'   '^  4,00  J  ji^g  concrete  surface  to  ensure  bond  with  succeeding  concrete 

Proportions  of  Gravel,  Sand,  and  Cement  work.     Before  the  work  of  depositing  concrete  is  resumed  this 
The  proportions  of  materials  to  be  used  in  mixing  •'line"  surface   shall   be   thoroughly  wetted   and   cleansed   of  foreign 
concrete   shall   be   by   measure,   loose,   and.   unless   otherwise  material  and  laitance.    A  mortar  consisting  of  one  part  cement 
directed  by  the  engineer,  shall  be  as  follows:  t"  two  parts  sand  shall  then  be  depo.sited  on  the  wetted  sur- 
face to  a  depth  ot  about  one-half  inch  when  the  work  of  plac- 
Gravel  Concrete  j„g  concrete  shall  l)e  resumed.     Where  thin  sections  of  con- 
(a)  Abutments,  piers,  and  wing  walls:  One  part  of  cement  crete  work  are  interrupted,  or  at  the  close  of  the  day,  no  con- 
to  six  parts  of  gravel.  crete    'hall    again    be    deposited    until    the    surface    has    been 
(1))  Arches   from   the   springing  line,   floor  slal)s,   beams,  roughened,  thoroughly  wetted  and  cleansed  of  foreign  mater- 
aiid  column's:  One  part  cement  to  five  parts  gravel.  iai,  and  a  mortar  of  one  part  cement  to  two  parts  of  sand 
(c)   F'loor   slabs   used    as   pavements,    parapet    walls,   and  spread  over  the  wetted  surface  to  a  depth  of  ■■'v.-t  ^.ne-half 
handrails:  One  part  cement  to  four  parts  gravel.  inch. 

Operating  Problems  of  Imhoff  Tanks 


MR.  GEORGE  W.  FULLER,  consulting  engi- 
neer. New  York,  recently  presented  a  jsaper 
before  the  New  Jersey  Sewage  Works  Asso- 
ciation,  reviewing  in   a   comprehensive   way 
the  operating  problems  of  Imhofif  tanks.     His  remarks 
ha\e  a  special  reference  to  smaller  plants.    Mr.  Fuller's 
summary  of  his  obserx'ations  is  as  follows : 

1.  Small  plants  of  the  Imhoff  tank  type,  receiving 
the  flow  of  separate  sewers,  are  frequently  mure  diffi- 
cult to  operate  than  larger  ones  receiving  the  flow  of 
combined  sewers,  because  the  relatively  large  sus- 
])endcd  particles  reaching  the  digestion  chamber  re- 
spond for  long  jieriods  at  a  .time  to.  flotation  rather 
than  sedimentation. 

Keep  Solids  in  Their  Place 

2.  Careful  attention  to  the  i)re\ention  or  fre(iuciit 
reiuoval  of  stranded  solids  in  the  collecting  sewers, 
inlet  channels  of  the  tanks  and  on  the  bottom  and 
sides  of  the  upper  or  sedimentation  comi)artment ;  to 
the  uniform  distribution  of  solids  in  the  several  sec- 
tions of  the  tanks;  to  the  frequent  removal  of  grease 
and  scum  from  the  surface  of  the  sedimentation  com- 
liartment,  is  helpful  and  important.  But  it  will  not 
necessarily  eliminate  abnormally  long  periods  for  the 
"ripening  process,"  following  which  well-digested 
sludge  is  obtained  without  objectionable  odors. 

3.  Normal  digestion  of  sludge  to  an  inodorous  hu- 
luus  mass,  with  a  fairly  uniform  liberation  of  the  re- 
sulting gases  caused  by  the  inevitable  splitting  apart 
of  carbon,  hydrogen,  nitrogen,  and  sulphur  atoms  con- 
tained in  the  complex  molecules  of  suspended  organic 
substances,  is  seemingly  effected  by  enzymes  or  liquid 
ferments  excreted  by  certain  kinds  of  bacteria. 


4.  When  tanks  are  new,  and  when  for  any  unfore- 
seen reason  old  tanks  lose  'their  efficient  digestive 
functions,  ordinary'  bacterial  decomposition  predomin- 
ates over  enzyme  digestion,  with  attending  i)ossibili- 
ties  as  to  odor  complications  from  incompletely  digest- 
ed sludge,  or  from' the  release  of  intermediate  decom- 
position products,  particularly  those  of  a  sulphurous 
nature,  or  from  both.  Tanks  in  this-  condition  are  said 
to  be  undergoing  the  "ripening  process,"  which  fortu- 
nately does  not  seem  to  be  necessary,  as  a  rule,  other 
than  with  new  tanks,  although  there  have  been  some 
exceptions  to  this  general  ex|)crience. 

5.  There  is  no  way  of  telling  in  advance  how  lon.g 
a  period  of  ripcm'ng  may  he  necessary  for  a  given  tank, 
as  different  results  come  in  different  units  of  the  same 
plant.  Some  kinds  of  bacteria  grow  prolifically  and 
l)recludc  the  development  of  suitable  enzyme-produc- 
ing bacteria  as  a  result  of  "bacterial  anta.gonism  " 
caused  by  the  excretion  of  waste  products.  This  may 
be  as  capricious  a  matter  as  the  occurrence  of  weeds 
in  a  field  or  of  al.gae  in  an  unpolluted  lake.  ".*^ceding" 
a  tank  with  ripened  slud,ge  from  another  tank  has  ncU 
proved  to  be  as  reliably  helpful  as  was  expected. 

6.  Objectionable  odors  may  arise  in  varying  dc 
gree,  depending  upon  local  factors,  but  largely  upon 
the  lack  of  opportunities  for  absorption  of  odoriferous 
compounds  by  surrounding  water  and  upon  accumula- 
tion of  gas  which  may  be  released  intermittently  in 
masses  or  "whiffs"  so  to  speak,  following  barometrir 
changes  and  interruptions  in  free  venting. 

7.  The  secret  of  suctess  in  operating  Imhoff  tank> 
is  to  retain  in  them  relatively  siriall  quantities  of  de- 
composing solids  and  to  do  all  that  is  (iracticable  t" 
secure  a  oroper  balance  between  enzyme  liquefactio;-. 
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and  bacterial  decomposition  with  a  predominance,  of 
course,  of  the  former.  This  explains  why  tanks  re- 
ceiving- only  relatively  small  quantities  of  sewage 
when  new  do  so  well  in  digesting  sludge.  It  raises  the 
issue  of  sludge  storage  capacities. 

8.  Quiescent  masses  of  sewage  solids,  either  scum 
or  bottom  sludge,  are  scarcely  capable  of  satisfactory 
decomposition  as  antagonistic  ]:)roducts  of  bacterial  life 
seem  to  have  a  decidedly  retarding  eflect. 

9.  Lime  will  lessen  excessive  acid  formation  in 
sludge,  but  it  will  scarcely  cause  the  establishment  of 
the  right  kinds  of  bacteria  for  enzyme  production.  In 
fact,  it  may  result  in  increasing  alinormalities. 

Mechanical  Devices  for  Stirring  Sludge 

10.  Agitation  by  pressure  water  jets  or  paddling 
may  be  of  aid.  In  Europe  mechanical  stirring  devices 
have  been  proposed.  The  benefit  of  stirring  and  mix- 
ing seems  to  lessen  with  increasing  volumes  of  sew- 
age solids  in  a  tank,  due  to  a  loss  of  efficiency  of  the 
stirring  arrangements.  This  step,  if  carried  too  far, 
may  also  remove  entrained  gas  to  such  an  extent  that 
non-gaseous,  sticky,  foul-smelling  sludge  is  obtained 
under  circumstances  requiring  its  removal  and  burial 
or  treatment  with  a  deodorant. 

11.  Acid  foaming  at  gas  vents  sometimes  becomes 
very  bothersome  where  the  gas  vents  contain  large 
quantities  of  floating  scum  undergoing  bacterial  de- 
cnm])osition  in  the  absejice  of  adequate  enzyme  diges- 
tion. 

12.  Slot  trapping  by  gas  and  gas-lifted  solids,  which 
fill  the  space  above  the  slots,  frequently  accompanies 
foaming,  and  may  carry  decomposing  solids  into  the 
settling  compartment  from  the  .sludge  chamber  IjcIow, 
as  well  as  by  overflowing  from  the  top  of  the  gas  vents. 

13  Overflowinf  from  foaming  cannot  be  stopped  in 
some  t^nks,  even  if  the  gas  vents  be  extended  5  or  10 
feet  or  more  above  the  flow  line.  High  freeboard, 
housing  with  pressure  water,  stirring  and  liming,  all 
tend  to  help,  but  collectively  may  not  be  a  prompt 
cure.  Aggravated  cases  are  not  cured  by  putting  a 
tank  out  of  service  for  months.  In  some  tanks  sludge 
removal  from  the  bottom  affords  a  remedy,  but  this  is 
not  available  for  tanks  containing  most  of  the  solid 
matter  in  a  floatin"-  condition.  The  surest  remedy  in 
such  cases  is  to  remove  the  great  bulk  of  floating  solids 
from  the  cas  vents  until  only  small  quantities  remain. 
Obviously  such  removal  must  be  done  in  a  wav  to 
minimize  offence. 

14.  Scum  storage  for  floating  solids  above  the  eleva- 
tion of  the  slot  should  be  provided  for  much  more  lib- 
erally than  hitherto  for  small  plants,  expected  to  re- 
ceive during  the  first  year  of  their  operation  a  substan- 
tial proportion  of  their  normal  daily  quantity  of  sew- 
age. 

15.  Scum  removal  mav  be  necessary  in  some  plants 
even  where  there  is  fairly  liberal  allowance  for  scum 
storage.  It  depends  partly  on  intensity  of  gasification, 
partly  on  the  adhesiveness  of  the  scum  (gas-retaining 
capacity),  and  partly  on  the  success  attending  efforts 
to  make  portions  of  the  sludge  remain  in  the  lower 
part  of  the  digestion  chamber.  In  aggravated  cases 
scum  removal  is  imperative,  but  it  should  be  carried 
out  with  caution. 

Screens  for  Scum  Prevention 

16.  Scum  prevention  comes  about  in  some  degree 
through  comminutifm  incident  t<j  |)umping,  and  mav  be 
further  aided  through  the  use  of  screens.  .Sometimes 
screening  is  jjrovided  in  front  of  pum))s.  At  Roches- 
ter, N.Y.,  the  flow  of  a  g'ra\ity  outfall  sewer  now  passes 


through  a  fine  screen  on  its  way  to  Imhoff  tanks.  Sim- 
ilar provision  has  been  recommended  at  Plainfield, 
N.J.  Such  a  step  adds  materially  to  the  cost  of  sewage 
treatment,  but  evidence  at  Reading,  Philadelphia,  and 
Chicago  shows  that  it  reduces  scum  formation  to  a 
substantial  degree.  Its  advisability  for  a  given  project 
dejjcnds  upon  whether  the  need  is  commensurate  with 
the  cost 

17.  Normal  Imhoff  sludge  is  dark-colored,  practi- 
cally inodorous,  and  shows  a  curdled  appearance  when 
it  flows  in  a  thin  layer  down  the  side  of  a  container. 
Much  difficulty  with  odor  has  followed  the  withdrawal 
of  undigested  sludge  to  a  drying  bed,  and  an  operator 
should  carefully  note  the  condition  of  the  sludge  be- 
fore and  during  its  removal.  F.ut  difficulty  has  also 
resulted  from  retaining  sludge  for  a  year  or  more  in  a 
tank  under  conditions  where  suitable  enzyme  digestion 
does  not  prevail.  Such  sticky  grey  or  yellowish  sludge 
may  be  foul-smelling,  but  it  is  wisest  in  some  cases  to 
remove  it,  with  greatest  care  taken  to  prevent  nuis- 
ance from  odors.  Complete  digestion  is  not  always 
attainable. 

18.  Sludge  storage  capacities  are  provided  more 
liberally  than  formerly  and  with  good  reason.  It  is 
not  unusual  to  find  extremely  thin  or  dilute  sludge  in 
a  digestion  chamber,  and  this  high  water  content  is 
quite  a  factor  in  causing  a  demand  for  larger  sludge 
chambers.  Another  item  is  the  relatively  long  period 
of  cold  weather  during  which  little  or  no  sludge  can 
be  remo\  ed.  This  applies  particularly  to  Northern 
plants  ])Ut  in  service  during  the  late  summer  or  fall. 

19.  Sludge  beds  should  be  at  least  double  the  areas 
recommended  by  Dr.  Trahoff,  due  to  the  frequency  and 
intensity  of  rainfall  in  our  Northern  states — unless 
covers  of  the  greenhouse  type  should  be  provided. 

20.  It  is  well  to  empty  idle  tanks  and  conduits; 
otherwise  offensive  odors  may  ensue. 


Vancouver  Harbor  Board  and  City  Disagree 

The  Harbor  Commission  of  Vancouver  and  tlie  City 
Council  have  a  complex  question  to  settle,  which,  in 
short,  is  as  follows:  The  Board  of  Harbor  Commission- 
ers, with  the  aid  of  the  Dominion  Government,  has 
created  an  excellent  industrial  site  in  the  bed  of  False 
Creek,  Vancouver,  which  is  in  the  form  of  an  island  re-  • 
claimed  from  the  mud  flats.  The  work  has  been  com- 
pleted, and  the  harbor  commissioners  have  received 
applications  for  sites  from  all  over  the  continent.  The 
question  to  be  settled  is  this:  As  the  island  is  within 
the  city  of  Vancouver,  should  the  property  not  bear 
city  taxes,  as  in  the  case  of  other  sites?  The  harbor 
commissioners  maintain  that,  as  the  city  did  not  give 
any  aid  or  assist  in  the  financing  of  the  work,  that  they 
have  no  interest  in  same,  and  should  not  make  an  at- 
tempt to  tax  the  i^roperty.  .Commissioner  Sam  McCIay 
points  out  that,  while  the  city  had  given  no  encourage- 
ment to  the  undertaking,  it  will  indirectly  benefit  ver}' 
largely  through  the  establishment  of  the  manufactur- 
ing plants  on  the  island.  The  only  connection  the  city 
has  with  the  island  is  the  city  water  that  passes 
through  the  harbor  hoard  mains.  An  alderman  has 
suggested  that  if  the  board  does  not  ])ay  the  taxes  the 
water  supply  be  cut  off.  To  this  the  board  replies  bv 
saying  that  they  will  drill  an  artesian  well,  as  was  done 
by  the  Seattle  port  commission. 


Salt  mixed  with  sand  or  gravel  has  been  found  to  be 
effective  in  pre\enting'  sli])pcriness  of  pavements  at 
bridge  approaches. 
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L' Academic  De  La  Salle,  Three  Rivers,  P.  Q. 


ONE  of  the  largest  schools  in  the  I'roviiice  of 
Quebec  is  now  completed.  This  is  the  Aca- 
demic de  La  Salle,  an  annex  to  the  old  St.  Ur- 
sule  School,  which  is  one  of  the  historic  insti- 
tutions of  Three  Rivers.  Eorni  the  standpoint  of  ac- 
commodation this  school  is  unsuri)assed  in  the  dis- 
trict, and,  although  it  is  a  common  brick  building, 
cut  stone  has  been  distributed  in  such  a  manner  as  to 
give  it  an  imposing  appearance.  The  site  is  at  the  cor- 
ner of  La  Violette  Avenue  and  St.  Pierre  Street,  in  the 
heart  of  the  city.  The  building  is  of  an  "L"  shape,  250 
ft.  on  the  main  frontage  by  50  ft.  in  depth,  with  the 
wing  50  ft.  by  40  ft.  It  is  three  storeys  high,  and  has  a 
basement  under  the  whole  structure.  It  contains  four- 
teen class-rooms,  with  a  capacity  for  seating  20  to  40 
pu])ils.    The  total  accommodation  is  for  500  pupils. 

The  basement  contains :   Refectories    for    teachers 
and  pupils,  modern  kitchens,  a  gymnasium  hall  with 


Toronto,  and  to  30  small  0.5  h.]).  electric  motors  distri- 
buted in  the  dilTerent  ventilatiing  compartments 
througout  the  school. 

The  ground  floor  contains  a  reception  hall,  a  muse- 
um of  natural  history,  a  commercial  library  with  ac- 
commodation for  50  pupils,  seven  class-rooms,  and  a 
banking  room  completely  furnished  with  wooden  grill- 
ing and  representing  the  installation  of  one  trust  and 
three  banking  houses.  About  60  i)upils  can  work  on 
the  exchange  at  the  same  time.  The  second  floor  has 
two  study  halls,  seating  from  120  to  L30  jjupils,  mod- 
ernly  equipped,  a  complete  physics  and  chemistry 
laboratory,  the  outfit  for  which  was  furnished  by 
Messrs.  Knot  &  Co.  of  Boston,  Mass.,  an  infirmary,  a 
music  hall,  and  seven  class-rooms.  The  third  floor  has 
two  large  dormitories  and  lavatory  equipment.  The 
wing  is  reserved  for  the  |)rofessors,  30  in  number;  this 
annex  is  built  with  a  fire-wall  extending  to  the  roof. 


concrete  flooring,  two  shower-bath  rooms,  consisting 
of  a  series  of  20  small  marble  compartments  6  ft.  high, 
with  terrazzo  flooring;  toilet  accommodation,  with 
marble  compartments  and  tile  flooring;  a  furnace  room, 
containing  five  Brunelle  hot  water  furnaces.  No.  H. 
Each  furnace,  it  is  estimated,  will  burn  50  tons  of  coal 
per  season  and  heat  approximately  2,000  gallons  of 
water.  Behind  the  furnace  lies  a  horizontal  1,000-gal- 
lon  water  tank,  heated  with  two  small  special  furnaces. 
There  is  also  a  pumping  room,  its  equipment  consist- 
ing of  2-inch  centrifugal  pump  directly  connected  to  a 
5  h.p.  electric  motor,  and  a  3-inch  centrifugal  i)ump 
connected  to  a  7  h.p.  electric  motor.  The  capacity  of 
the  two  pumps  is  6,000  cubic  feet  of  water  per  minute, 
and  they  are  used  in  connection  with  the  heating  sys- 
tem to  increase  the  circulation  of  the  water.  They 
were  supplied  by  the  Buffalo  Pump  Comnany.  of  Buf- 
falo, N.Y.,  and  the  electric  motors  by  the  Lincoln  Elec- 
tric Company  of  Canada,  Toronto.  A  dynamo  supplies 
the  electricity  to  a  No.  400  Tuec  stationary  vacuum 
cleaner,  supplied  by  the  United  Electric  Company,  of 


In  construction  the  building  has  a  concrete  founda- 
tion up  to  the  ground  level,  where  it  is  finished  in  cut 
stone,  the  plinth  being  of  limestone.  Limestone  is  also 
used  for  the  main  entrance  steps,  the  side  portal,  the 
corners,  sills,  and  lintels.  The  cornice  is  in  wood,  fin- 
ished with  white  paint.  The  building  required  980.000 
brick,  140,000  ft.  B.M.  rough  lumber.  60.000  ft.  B.M. 
7/8-in.  birch  flooring,  1,700  lineal  yards  of  burla]),  and 
12,975  square  yards  of  selanite  for  the  walls.  The 
greyish  marble  used  in  the  washrooms,  etc.,  was  fur- 
nished by  Messrs.  Hamon  &  Hess,  Montreal,  P.Q.,  the 
cost  of  whose  contract  was  $10,000.  The  plumbing, 
heating,  and  ventilation  is  verv  modern. 

Mr.  U.  Asselin.  architect,  of  Three  Rivers,  prepared 
the  plans  for  the  school.  The  ventilation  was  designed 
by  the  Canadian  Domestic  Engineering  Company, 
Montreal.  The  general  contractor  was  Mr.  Anselmc 
Dube.  of  Three  Rivers,  and  sub-contracts  were  award- 
ed as  follo\^s:  Plumbing,  Napoleon  Deschenes.  Three 
JRivers;  masonry.  M.  Durochers.  Three  Rivers;  furni- 
ture, Messrs.  Alphonsc  Laurin  &  Cic,  Three  Rivers. 


April  10,   1918 


THE    CONTRACT    RECORD 


291 


Use  Drag  to  Maintain  Clay  and  Gravel  Roads 

May  be  Employed  to  Great  Advantage  in  the  Spring — 
The   Experiences   of  Two   Ontario   Good   Roads   Men 


V 


I 


ERY  effective  work  may  be  done  on  earth  and 
gravel  roads  in  the  spring  of  the  year  by  drag- 
ging, thus  materially  lessening  the  cost  of 
maintenance  during  the  summer  months.  No 
definite  rules  can  be  formulated  setting  forth  where 
one  should  use  a  scraper,  harrow,  or  road  drdg.  This 
is  ]3urely  a  matter  of  good  judgment  on  the  part  of  the 
road  foreman,  and  depends  entirely  on  the  conditions 
met  with  in  his  particular  locality.  Roads  of  the  same 
kind  require  different  treatment  in  different  sections. 
This  is  largely  accounted  for  by  the  difference  in  the 
subsoil  and  drainage,  and  largely  by  the  character  of 
work  that  has  been  done  on  the  road  in  the  past.  Road 
superintendents  are  universally  of  the  opinion  that  it  is 
often  very  hard  to  construct  a  good  road  and  that  it 
takes  very  little  neglect  to  make  it  practically  unfit  for 
•travel.  Conscientious  and  ])roper  use  of  the  road  drag 
is  a  very  important  factor  in  the  upkeep  of  roads. 

It  is  of  interest  to  road-makers  generally  to  know 
when  a  log  or  iron  drag  may  be  used  to  advantage-  A 
road  scraper  is  essentially  a  road  construction  machine, 
and  is  used  for  shaping  the  road  to  its  jiroper  profile ; 
the  road  drag  is  an  apjiliance  for  maintenance,  and  is 
used  to  ])lane  off  the  toi>s  of  the  ridges  and  rough 
places,  drawing-  the  material  forward  and  sideways  to 
fill  up  the  hollows  and  ruts.  There  arc  two  main  tyi^es 
of  drag,  viz.,  the  steel  drag  and  the  split-log  drag.  The 
split-log  drag  is  the  more  widely  used  because  it  is  very 
easy  to  construct.  The  Department  of  Highways,  in 
the  appendix  to  the  annual  report  on  township  road 
im])rovement  for  1918,  on  pages  6  and  7.  describe  the 
method  of  constructing  a  two-blade  wood  drag.  At  the 
recent  road  conference  held  at  Toronto  the  subject  of 
road  drags  was  discussed  at  length  (see  March  6  and 
13  issues  of  the  Contract  Record).  A  light  drag  is  pre- 
ferred. By  this  is  meant  that  one  should  use  a  drag 
that  is  of  sufficient  weight  to  smooth  the  road,  but  it  is 
not  intended  that  one  should  grade  with  the  drag.  The 
folly  of  using  a  drag  weighing  six  or  seven  hundred 
pounds  when  one  weighing  two  or  three  hundred  might 
accomplish  the  work  was  pointed  out  at  the  conference 
for  road  superintendents. 

We  are  publishing  letters  from  Mr.  Charles  Talbot, 
engineer  and  road  superintendent  of  Middlesex  Coun- 
ty, Ont.,  and  Mr.  Peter  Robertson,  road  superintendent 
of  the  County  of  Lincoln,  Ont.  These  men  are  both  to 
be  congratulated  on  good  work  they  have  accomplished 
for  their  counties,  and  have  had  wide  and  varied  ex- 
perience in  making  and  maintaining  earth  roads. 

Eondon,  Ont. 
Editor  Contract  Record : 

Re  spring  road  maintenance  :  very  little,  if  any,  effec- 
tive work  can  he  done  with  a  road  drag,  scraper,  or 
grader  until  the  frost  is  out,  or  nearly  out.  of  the 
ground.  Men  in  charge  of  the  roads  can  spend  money 
to  good  advantage  in  the  early  soring  by  removing  ice 
and  snow  from  the  roads  and  ditches  so  as  to  jiermit 
the  water  to  flow  readily  to  outlets  and  in  opening  ob- 
structed culverts  and  underdrains. 

Before  the  drag  can  be  used  with  effect  on  a  road 
the  road  grade  must  have  a  crown  sufficient  to  permit 
the  water  to  fl(j\v  to  tlic  side  ditches  after  scraping-    In 


fact,  unless  the  road  was  properly  crowned  last  fall 
there  is  little  use  in  moving  the  drag  on  it.  If  the  road 
is  crowned,  the  drag  should  be  used  as  soon  as  road- 
bed begins  to  dry,  and  as  often  thereafter  as  necessary 
to  keep  the  road  smooth  and  the  depressions  filled.  If 
the  season  is  wet  the  work  is  very  discouraging,  and 
unless  the  man  in  charge  is  backed  up  by  those  in 
authority,  he  will  give  it  up  as  a  bad  job.  Under  favor- 
able conditions,  however,  good  results  will  follow  the 
careful  and  persistent  efforts  of  an  enthusiastic  road- 
man. 

Last  spring,  in  Western  Ontario,  the  weather  was 
very  unfavorable  for  this  work.  Middlesex  County 
spent  many  hundred  dollars  in  operating  drags  and 
scrapers  that  were  not  effective,  for  immediately  after 
each  scraping  there  developed  a  wet  period  of  one  or 
two  days.  From  these  scrapings  no  apparent  improve- 
hient  resulted,  and  only  later  work  was  effective.  This 
experience  is  no  excuse  for  losing  faith  in  the  effective- 
ness of  road  dragging,  which  is,  in  my  opinion,  the  only 
plan  for  the  effective  and  economic  maintenance  of  the 
earth  road  and  the  lighter  form  of  gravel  roads.  Ex- 
cellent results  will  be  produced  if  the  work  is  in  charge 
of  a  man  who  believes  in  the  necessity  for  the  work, 
understands  how  and  when  it  should  be  done,  and  does 
it  when  and  as  he  knows  he  should.  The  kind  of 
machine  used  is  not  important,  but  the  operator  must 
believe  he  has  one  that  will  ])roduce  results.  I  have 
seen  men  become  completely  out  of  patience  with  what 
they  termed  "new-fangled  machines"  and  throw  them 
aside  for  their  old  standby,  the  "log  drag."  and,  as  a 
matter  of  fact,  no  better  drag  is  required,  provided  the 
grade  is  right. 

Yours  very  truly, 

Charles  Talbot, 
Engineer,  County  of  Middlesex. 

*         *         * 

Beamsville,  Ont. 
Editor  Contract  Record : 

I  find,  after  I  have  clay  roads  properly  graded,  the 
best  and  only  way  to  keep  them  fit  for  traffic  is  by 
using  the  split-log  drag  or  the  steel  two-blade  drag. 
The  drag  must  be  used  at  the  proper  time  to  get  the 
best  results.  I  have  had  the  best  results  and  kept  my 
road  in  the  more  perfect  condition  for  traffic  by  using 
the  drag  just  when  road  was  dry  enough  that  the  clay 
would  pulverize,  so  that  the  ruts  and  depressions 
would  be  filled.  Then  we  have  tried  what  is  called 
puddling,  by  hauling  the  split-log  drag  backwards, 
when  roads  are  in  a  muddy  condition,  but  found  that 
the  roads  would  get  rutted  before  they  dried  and  were 
solid,  and  would  have  to  be  dragged  over- 

We  have  many  types  of  drags  in  our  county — the 
sulit-log  and  steel  drag  with  two  blades  and  the  three- 
bladed  drao-  made  of  two-inch  olank.  each  blade  direct- 
ly behind  the  front  blade  and  hauled  by  a  chain  on  an 
anale.  Another  three-blade  drasr  is  made  with  blades 
staggered  and  hauled  straight.  We  find  that  the  last 
two  drags  do  better  work  in  filling  ruts  and  depres- 
sions with  least  cost. 

Peter  Robertson, 
County  Road  .'-Juperintendcnt. 
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Possibilities  of  Lessening  Fuel  Consumption 
by  the   Adoption    of    Electrical   Heating 


-'By  P.  H.  Mitchell- 


The  use  of  electricity  in  heating  to  lessen  the  fuel  con- 
sumption can  have  very  little  material  effect  on  the  situation 
at  the  present  moment,  due  mainlj'  to  the  general  economic 
limitation  of  available  electric  power  and  to  the  high  cost  of 
heating  produced  electrically  as  compared  with  the  cost  of 
heating  by  means  of  the  common  fuels. 

In  the  future,  and  probably  in  the  near  future,  electricity, 
from  its  possible  cheapness,  its  possible  sufficient  available 
supply  and,  further,  in  some  districts  from  its  necessity,  due 
to  insufticient  supply  of  combustible  fuels,  may  assume  a  very 
important  role  in  the  heating  field.  It  is  only  by  electricity 
developed  from  water-power  that  the  sufficiently  low  cost  may 
be  attained  to  make  electrical  heating  feasible. 

Canada  is  blessed  with  an  abundance  cff  water-power  and. 
in  some  districts,  with  ample  coal  deposits.  Nova  Scotia  coal 
is  used  in  Nova  Scotia,  New  Brunswick,  Prince  Edward  Island, 
and  Quebec;  Nicola  Valley  and  Vancouver  Island  coals  are 
used  in  British  Columbia;  Crow's  Nest,  Lethbridge,  and  Ed- 
monton coals  are  used  in  Alberta  and  portions  of  Saskatche- 
wan and  Manitoba;  Ontario,  practically  all  of  Manitoba,  and  a 
small  part  of  Quebec  are  dependent  on  United  'States  soft 
coal,  and  United  States  anthracite  is  used  over  a  slightly 
larger  area. 

Water-Powers  Serve  Districts  Lacking  Coal 

In  examining  tlie  map  of  C!anada,  having  in  mind  the  dis- 
tribution of  coal  areas  and  water-power  areas,  it  is  apparent 
that  the  districts  not  readily  served  with  native  coal  are  the 
districts  most  abundantly  served  with  water-powers.  From 
Montreal  westward  to  Manitoba,  in  the  districts  supplied  by 
United  States  coal,  the  water-powers  are  destined  to  be  de- 
veloped to  their  maximums  to  serve  the  industries  and  utili- 
ties of  the  future. 

It  does  not  need  much  imagination  to  look  forward,  say, 
fifty  years,  a  period  which  may  be  within  the  lifetime  of  a 
large  number  of  us.  What  will  be  the  fuel  situation  then? 
Will  coal,  as  normally  at  present,  be  available  in  generous 
supply?  Will  the  peat  and  oil  sources  be  meeting  any  lack  of 
coal?  Statistics  do  not  show  a  promise  of  this,  and  in  the 
meantime,  if  this  is  "Canada's  century,"  what  is  the  prospect 
of  population?  An  increase  to  25,000.000  people  by  1908,  I  am 
sure,  is  a  figure  well  within  the  expectation  of  all.  and  Central 
Canada's  share  of  this  may  be  1.5,000.000,  all  dwelling  in  the 
area  now  dependent  on  imported  fuel. 

I'urther,  our  fuel  situation  is  so  closely  meshed  with  that 
of  the  United  States  that  we  must  appreciate  their  viewpoint. 
Are  two  hundred  millions  of  population  in  the  United  States 
in  1968  beyond  a  conservative  estimate?  Many  think  not,  and 
with  a  fuel  consumption  advancing  out  of  all  proportion  to 
increase  of  population,  an  economic  limit  of  fuels  is  in  sight. 
The  prospect  may  result  in  a  most  drastic  administration  of 
fuels,  applying  these  to  heating  purposes  only,  leaving  to 
hydro-electric  power  all  mechanical,  railroad,  and  metallurgi- 
cal operations  in  the  endeavor  to  conserve  the  diminishing 
supply,  and  even  then  such  a  radical  curtailment  will  only 
push  forward  the  day  when  the  substitution  for  fuels  must  be 
made. 

The  fuels  of  to-day  are  wood,  coal,  natural  gas,  peat,  and 
oil.  Of  these  wood  and  natural  gas  are  limited  for  many 
reasons,  and  peat  is  a  fuel  only  by  extreme  necessity,  and  as 
yet  is  not  a  commercially  accepted  probability. 

'ConsultlnKGnieiDeer,  Toronto,  Ont.  before  Professional  Heetine.C.S.C.B. 


It  may  be  that  some  genius  will  conserve  and  redirect 
the  vast  heat  transfers  of  nature  to  serve  mankind,  but  to-day, 
in  addition  to  the  combustible  fuels,  we»can  only  add  electri- 
city to  complete  the  list  of  sources  of  artificial  heat. 

In  all  discussion  of  electrical  heating  there  is  one  out- 
standing basis,  and  that  is  the  thermal  value  of  electricity. 
One  kilowatt  hour  of  electrical  energy  is  equal  to  .'i,413  British 
thermal  units,  or  one  kilowatt  hour  of  electrical  energy  is 
capable  of  raising  the  temperature  of  >!,4i:i  pounds  of  water 
one  degree  Fahrenheit.  This  heating  value  may  be  compared 
with  that  of  other  heating  sources,  and  we  find  that,  funda- 
mentally, the  ordinary  heating  mediums,  at  existing  prices, 
are  appreciably  cheaper. 

For  instance,  in  the  comparison  of  anthracite  coal,  bitum- 
inous coal,  peat,  oil  fuel,  and  electricity  we  find: 

Comparative  B.T.U.'s  for  1  Cent 

.'\nthracite  coal,  in  a  well-built  and  well-regulated  domes- 
tic furnace,  is  capable  of  being  burned  at  about  55  per  cent, 
efficiency.  A  good  anthracite  contains  13,000  B.t.u.'s  per 
pound.  At  $8  per  ton,  1  cent  will  purchase  18,000  British 
tliermal  units  of  heat. 

Bituminous  coal,  when  burned  i.n  a  first-class  mechani- 
cally-stoked boiler  installation  and  distributed  for  heating 
purposes,  is  capable  of  about  00  per  cent,  overall  efficiency.  A 
good  bituminous  coal  contains  14,000  B.t.u.'s  per  pound.  At 
$;f.50  per  ton  1  cent  will  purchase  48,000  British  thermal  units 
of  heat. 

Peat,  in  briquet  form,  with  low  moisture  content,  in  a 
properly-arranged  furnace,  should  produce  heat  available  for 
heating  00  per  cent,  efficiency  on.  say,  7,000  B.t.u.'s  net  avail- 
able. The  industrj'  should  be  able  to  approach  $4  per  ton,  so 
that  1  cent  would  purchase  21.000  British  thermal  units  of 
heat. 

Fuel  oil  may  burn  with  65  per  cent,  overall  efficiency. 
One  pound  of  the  oil  obtainable  in  the  local  market  contains 
about  18,000  B.t.u.'s.  At  7  cents  per  imperial  gallon  1  cent 
will  purcliase  15,500  British  tliermal  units  of  heat. 

Electricity,  when  supplied  to  well-designed  heating  equip- 
ment, is  capable  of  utilization  at  100  per  cent,  efficiency.  One 
kilowatt  hour  equals  3,413  B.t.u.'s.  With  electricity  at  1  cent 
l)cr  kilowatt  hour  1  cent  will  purchase  3,413  British  thermal 
units  of  heat  * 

Or,  with  electricity  purchased  at  power  rates  in  Ottawa 
or  Toronto,  which  would  average  throughout  twelve  months 
at  8/10  of  1  cent  per  kilowatt  hour,  1  cent  will  purchase  4,240 
British  thermal  units  of  heat. 

To-day  fuels  are  more  expensive  than  shown  by  the  above 
prices,  which  indicate  conditions  at  more  like  normal  times  or 
what  we  may  expect  after  the  war  is  over.  For  instance,  in 
Toronto  to-day  anthracite  will  cost  $10  per  ton,  bituminous 
coal  $7. .50  per  ton,  and  fuel  oil  14  cents  per  imperial  gallon 
The  cost  of  electrical  power  has,  unlike  almost  every  other 
nameable  commodity,  had  a  downward  tendency,  and  to-day 
is  generally  appreciably  lower  than  before  the  war. 

To  recapitulate  so  that  comparison  of  heating  costs  may 
be  facilitated,  and  also  showing  fuel  costs  as  at  present,  we 
find: 

One  rent   will  purchase  of  useable  heal: 

B.t.u.'.s. 

l'>om  anthracite  at  .fs  per  ton   ..  li.inii 

•I'Vum  anthracite  at  $10  per  ton   .  ;  ;    u  i 


I 


i 


I 
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From  bituminous  coal  at  $3.50  per  ton  48,000  fertilizers.     With   the   depletion   of  natural   fertility   artificial 

From  bituminous  coal  at  $7  per  ton  24,000  fertilizers   will    be   demanded   throughout     Canada.      Briefly, 

From  peat  at  $4  per  ton  21,000  one  horse-power  year  will  produce  fertilizer  for  100  acres  of 

From  fuel  oil  at  0.07  per  gallon   15,500  cultivated  wheat  land,   so  that  1,000,000  horse-power,  on  the 

From  fuel  oil  at  .14  per  gallon 7,750  65  per  cent.  load  factor  available,  would  produce  fertilizer  for 

From  electricity  at  0.01  per  kilowatt  hour 3,413  100,000  square  miles.     There  is  no  question  of  our  complete 

From  electricity  at  0.008  per  kilowatt  hour 4,240  dependence  on  manufactured  nitrates  in  the  not  far  distant 

•,     ^   .       .  future  and  on  a  scale  which  involves  millions  of  horse-power. 

It  must  be  born  m  mmd  that  these  costs  and  erncienoes 

are  based  on  producing  heated  rooms  in ,  buildings,  such  as  O""  '*  may  be  that  the  demand  for  electrical  heating  will 

dwellings,  and  that  electricity  is  shown  used  at  100  per  cent.  ^^  such  that  this  load  will  be  of  primary  importance  itself, 

efficiency,    assuming   it   directly   applied   to   the    room    to   be  and  the  future  form  of  heatmg  equipment  by  which  electrical 

heated,  and  not  affected  by  the  unapplied  waste  of  the  other  heating  will  be  accomplished  may  be,  of  necessity,  radically 

heating  systems  in  chimney,  boiler,  and  transmission  losses.  ^I'fferent  from  the  present-day  devices  to  meet  the  require- 

Bituminous   coal   can   only  be  used  in  heating  plants   of  '"ents.     Economical   heating  apparatus   will   undoubtedly   be 

some  magnitude,  and  is  not  suitable  for  dwellings  except  by  °f  ^^e  heat-storing  type,  so  as  to  take  advantage  of  the  power 

distribution  from  a  central  steam  plant.     Heating  by  anthra-  available  on  the  oflf-peak  periods.     These  may  use  masses  of 

cite  coal  is  the  source  to  which  electricity  is  to  be  compared.  hig1i    specific    heat    materials,    or    even    steam    reservoirs,    in 

which  to  store  and  liberate  heat  over  a  24-hour  cycle;  and, 

Convenience  of  Electricity  Offsets  Extra  Capital  Charges  further,  the  24-hour  use  of  electricity  may   be  arranged    to 

It  is  obvious  that  the  cost  of  fuel  is  not  the  only  factor  meet  only  the  average  conditions,  the  surplus  available  dur- 

in  the  cost  of  heating,  but  that  the  cost  of  heating  equipment,  ing  below-average  periods  being  used  for  the  manufacture  of 

attention  to   fires,   disposal   of  ashes,   and   even,  further,   the  fuels,  such   as  hydrogen,   to  be  stored  for  use  in   the  above 

extra  cost  of  basement  for  heating  equipment,  fuel   storage,  average  periods,  thus  providing  a  continuous  electrical  heat 

and  even  the  more  or  less  chimneys  required,  are  appreciable  ing  load  over  a  yearly  cycle. 

items,  while  fire  insurance  also  plays  a  part.  To  go  fully  into  The  combination  of  the  maximum  developments  of  many 
all  these  items  is  quite  beyond  the  scope  of  this  paper,  but  I  of  our  great  power  sites  should,  when  the  non-heating  load 
would  propose  a  well-based  assumption  that,  while  the  equip-  period  has  been  organized  to  use  power  along  other  lines,  or 
ment  for  electrical  heating  for  houses  is  more  expensive  than,  vvhen  a  continuous  heating  load  on  a  yearly  cycle  is  estab- 
say,  hot  air  equipment,  the  greater  annual  charges  against  lished,  readily  make  power  available  for  electric  heating  pur- 
capital  costs  and  for  repairs,  etc.,  are  more  than  oflfset  by  the  poses  at  an  equivalent  cost  of  less  than  $12  per  horse-power 
greater  convenience  in  the  handling  of  electricity  as  a  heat-  year  delivered  in  districts  even  remote  from  the  generating 
ing  source  rather  than  coal.  source.     Then  the  rate  for  heating  purposes  would  be  below 

Electricity,  to  seriously  enter  the  heating  field,  must,  in-  .2   cents   per  kilowatt   hour,   or  1   cent  would   purchase   over 

stead  of  costing  1  cent  per  kilowatt  hour  or  1  cent  for  3,413  18,000  British  thermal  units  of  applied  heat.     Electricity  then, 

British  thermal  units,  approach  1/5   cent  per  kilowatt  hour,  if  available  in  the  necessary  quantities,  would  readily  become 

or  1  cent  for  17,065  kilowatt  hours  when  it  can  economically  the  foremost  source  of  artificial  heat. 

compare  with  heating  by  anthracite  coal  at  a  fuel  cost  of  1  _         The  use  of  electricity   for  many   of   the   other   domestic 

cent  for  18,000  B.t.u.'s.  uses  for  heat,  such  as  for  cooking,  water  heating,  etc.,  is  well 

Let  us  consider  an  electrical  heating  load  in  detail.     As-  established,  and  forms  no  mean  portion  of  the  present  elec- 

sume,  first,  that  a  house,  two  storeys  and  basement,  with  600  trical  loads, 
square  feet  area  on  the  ground,  requires  as  its  maximum  here 

in  Toronto  a  demand  of  12  kilowatts.     We  would  find  that  Power  Development  May  Excee.d  Present  Estimates 

the  use  of  this  throughout  the  year  would  be  approximately  Now,  when  we  speak  of  millions  of  horse-power  and  our 

as  follows,  the  load  factor  being  on  the  maximum  demand  of  possible  future  dependence  on  a  general  use  of  electrical  heat- 

the  year:  ing  in   Central   Canada  are  we  justified   in   anticipating  that 

F"or  two   months,   12   kilowatts   on   average  80   per   cent,  such  enormous  quantities  of  power  will  be  available 

load  factor;  for  two  months  12  kilowatts  on  average  65  per  The    latest    comprehensive    compilation    of    water-power 

cent,  load  factor;  for  two  months  12  kilowatts  on  average  45  resources  in  Canada  gives  a  total  of  about  18,000,000  horse- 

per  cent,  load  factor;  for  two  months  12  kilowatts  on  average  power  available  in  the  2.000,000  of  the  3,739,700  square  miles 

20  per  cent,   load  factor;   for   four  months,   13   kilowatts   on  of  Canada's  area  which  may  be  expected  to  be  fairly  thickly 

average  0  per  cent,  load  factor.  populated  within  the  next  few  decades.     It  is  stipulated  for 

This  means  a  load  factor  of  35  per  cent,  over  the  year,  or  this  figure  that  it  is  "inclusive  in  the  case  of  Niagara  Falls, 

for  eight  months,  including  summer,  a  load  factor  of  16.35  Fort  Frances,  and  the  St.  Mary's  River  at  Sault  Ste.  Marie, 

per  cent.     The  general  use  of  electricity  for  heating  will  in-  of  only  the  development  permitted  by  international  treaties, 

volve  a  scale  of  millions  of  horse-power.     With  the  present  and,   further,   does   not   contemplate   the    full   possibilities   of 

heating  appliances  available  we  cannot  expect  plants  to   be  storage  for  the   improvement  of  capacities."     The"  effect  of 

built   and   electricity   to   be    generated   for   heating  purposes  such   a   restriction    in   the   compilation    of   the   totals    of   the 

only,  so  we  must   consider  whether  we  can   expect  the  de-  water-power   resources   may   be   indicated    by    the   available 

velopment  of  an  elastic  commercial  load  of  such  magnitude  power  on  the  Canadian  side  at  Niagara  Falls  when  developed 

that  over  twelve  months  of  the  year  a  65  per  cent,  load  fac-  to  a  maximum,  being  over  3,000,000  horse-power,  while  less 

tor,  the  complement  of  the  35  per  cent,  heating  load  factor,  than    500,000    horse-power   is    permitted    by    agreements,    the 

can  be  obtained  so  as  to  provide  for  34  hours  per  day  and  365  restrictions  being  practically  dictated  by  the  desire  to  retain 

days  in  the  year  a  100  per  cent,  load  factor  load.  the   scenic    beauty    of   the    falls.      Again,    practically   all    the 

water-powers  of  Ontario  on  the  Great  Lakes  and  James  Bay 

Industrial  Demands  May  Complement  Heating  Load  sides  of  the  height  of  land  are  quite  dependent  on  storage,  so 

It  will  possibly  suffice  to  answer  this  by  indicating  one  that,   instead   of  some  .'>, 500,000  horse-power  being  listed   as 

prospective   industry,   the   electric   power   demand,    of   which  Ontario's  portion.   12,000.000  here   alone   would   more   likely 

alone  may  readily  keep  pace  with  the  future  use  of  electric  represent  the  possible  development  that  the  future  may  sec. 

heating — that   is,   the   manufacture   of  nitrogen   products   for  and  it  may  be  that,  instead  of  17,830,000  horse-power  in  thfl 
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soutlierly  half  of  Canada,  :s5,000,000  horse-power  may  be  pro- 
duced. 

The  present  enormous  use  of  electric  power  really  had 
its  inception  25  years  ago,  when  electric  power  was  first 
transmitted  from  Niagara  I'alls,  N.Y.,  to  BufTalo,  while  in 
Canada,  in  the  lar.t  13  years,  the  demand  has  jumped  from 
about  zero  lo  the  astounding  figures  of  the  present.  To-day, 
while  there  are  409,000  horse-power  generated  at  Niagara 
I'^alls,  there  is  a  serious  power  shortage,  and  the  power-users 
are  feverishly  awaiting  further  developments  oif  hundreds  of 
thousands  of  horse-power  at  this  source.  If  since  1905,  and 
more  particularly  just  within  the  last  few  years,  the  power 
demand  has  grown  so  rapidly,  what  will  fifty  years  from  now 
see?  Possibly  it  will  then  be  a  scarcity  of  sites  to  develop, 
and  all  may  be  interconnected  into  a  vast  network  of  trans- 
mission and  distributing  lines,  all  the  sources  combining  to 
obtain  the  maximum  of  energy  from  the  widely-distributed 
water-falls. 

Eectric  Heating  Feasible  at  $12  Per   H.P. 

In  conclusion,  I  would  briefly  summarize  as  follows: 

1.  Electric  heating  is  not  a  present  economic  possibility, 
due  to  high  cost  and  lack  of  available  power. 

2.  Electric  power  rates  would  have  to  be  one-quarter  of 
the  present  rates  for  electric  heating  to  compete  with  heating 
by  anthracite  coal. 

3.  Many  millions  of  horse-power  would  be  required  to 
meet  even  present  requirements.  I'^or  example,  I  would  esti- 
mate a  demand  of  2,000.000  horse-power  to  heat  Toronto's 
dwellings  and  other  buildings,  or  4  horse-power  per  person 
of  population. 

4.  When  millions  of  horse-power  in  Canada  are  developed 
and,  say,  delivered,  $13  power  is  attained,  a  large  electric 
beating  load  may  be  established.  This,  of  course,  does  not 
mean  that  every  portion  of  the  country  could  be  served,  but 
areas  representing  the  great  bulk  of  the  population  would  be 
in  the  zones  of  distribution  from  such  powers,  and  it  might 
thus  be  possible  to  greatly  substitute  for  coal  and  other  fuels. 

5.  It  may  be  that  the  economic  future  of  our  fuel  and 
water-power  resources  will  demand  that  in  their  administra- 
tion fuels  will  be  reserved  for  heating  purposes  and  that  the 
hydro-electric  power  available  will  be  substituted  to  the 
maximum  for  all  mechanical,  railroad,  and  metallurgical 
operations. 

6.  By  the  use  of  devices  for  heat  storing  and  fuel  manu- 
facturing, in  combined  or  separate  installations,  so  as  to  use 
throughout  the  yearly  cycle  a  continuous  heating  load  of  100 
per  cent,  load  factor,  but  of  average  rather  than  of  peak  de- 
mand, electric  heating  might  be  given  a  positively  economic 
status,  or,  further  the  development  of  loads  in  millions  of 
horse-power  equalling  in  demand  the  electric  power  required 
for  heating,  yet  elastic  enough  in  its  use  to  adapt  to  the  low 
load  periods  of  heating,  may  again  suffice  to  make  electrical 
heating  of  economic  importance. 


Discussion  on  Electric  Heating 

By  H.  G.  .\cre»* 

The  four  papers  we  have  just  heard  cover  such  a  vast 
field  and  furnish  such  limitless  opportunities  for  discussion 
and  conjucture  that  it  is  impossible  to  touch  on  more  than 
one  or  two  of  the  many  points  which  are  worth  enlarging 
upon.  In  the  first  place  I  wish  to  consider,  briefly,  a  matter 
alluded  to  by  Mr.  Challies  and  dealt  with  more  at  length 
by  Mr.  Mitchell;  namely,  house  heating  by  electricity.  Mr. 
Mitchell  has  very  ably  elucidated  some  points  with  refer- 
ence to  the  feasibility  of  heating  buildings,  which  perhaps 
are  not  generally  appreciated,  and  it  might  be  interesting 
to  enlarge  upon  some  of  his  conclusions  with  special  refer- 

'Hydraullc  EnBlneer,  Ontario  Hydro-Electric  CoramUslon. 


ence  to  the  problem  of  heating  the  city  of  Toronto  with 
Niagara  power. 

First,  as  to  cost — What  fundamental  condition  accounts 
for  the  fact  that  a  house  in  Toronto  can  be  more  cheaply 
heated  by  means  of  Pennsylvania  coal  than  by  Niagara  power, 
supplied  at  actual  cost?  To  work  this  out  let  us  first  take  one 
kw.  of  potential  heat  from  the  falling  waters  of  Niagara.  Un- 
der peak  load  conditions,  there  will  be  85  per  cent,  of  this 
unit  of  heat  left  when  it  has  passed  through  the  turbine;  80 
per  cent,  when  it  has  passed  through  the  generator;  76  per 
cent,  when  it  has  passed  through  the  step-up  transformer; 
possibly  not  more  than  66  per  cent,  when  it  has  passed  over 
the  transmission  line;  62  per  cent,  when  it  has  passed  through 
the  step-down  transformer;  57  per  cent,  when  it  has  passed 
through  the  local  distribution  system  and  52  per  cent,  when 
it  has  passed  through  the  service  transformer.  In  other 
words,  about  one-half  of  this  unit  of  heat  would  be  left  for 
effective  use  as  heat  on  the  premises  of  the  consumer. 

Then  take  a  pound  of  coal  from  a  Pennsylvania  mine — 
the  whole  of  this  pound  is  delivered  to  the  consumer's  pre- 
mises. It  contains  about  2  kw.  hours  of  effective  potential 
heat  for  which  you  pay  ^  cent  on  the  basis  of  present  price 
of  coal,  or  J4  cent  for  1  kw.  hour,  as  against  9/lOths  of  a  cent 
for  the  kw.  hour  of  heat  from  Niagara,  on  the  basis  of  pre- 
sent  rates. 

Six  Steps  in  Converting  Niagara  Energy  for  Heat 

This  kilowatt  of  potential  heat  from  Niagara  undergoes 
six  distinct  steps  of  conversion  before  it  is  delivered  on  the 
consumer's  premises  as  heat.  The  potential  heat  of  the 
Pennsylvania  coal  undergoes  one  conversion  only  before  be- 
ing put  to  its  ultimate  use.  The  efficiency  of  conversion 
from  the  natural  state  to  ultimate  use  is  probably  about  the 
same,  but  in  one  case  you  require  a  power  plant,  a  step-up 
transformer;  80  miles  of  transmission  line;  a  step-down  trans- 
former; a  distribution  system  and  a  service  transformer.  In 
the  other  you  require  a  $200  furnace  and  a  50  cent  shovel. 
These  two  conditions  relative  to  the  delivery  of  the  com- 
modity must  be  considered  as  having  a  more  or  less  fixed 
influence  on  comparative  costs,  and  the  only  factors  which 
will  tend  to  any  appreciable  extent  to  reconcile  the  present 
disparity  will  be  an  enormous  increase  in  the  price  of  coal, 
or  a  compensating  reduction  in  the  cost  of  electric  power, 
assuming,  of  course,  that  both  commodities  will  be  available 
for  the  use  under  discussion,  which  is  another  question  alto- 
gether. 

Then  as  to  service  conditions — I  think  there  are  about 
80,000  buildings  in  the  city  of  Toronto.  It  is  safe  to  say  that 
during  the  extreme  weather  last  winter  coal  was  being  burnt 
in  these  buildings,  for  a  day  or  two  at  a  time,  at  an  average 
rate  of  four  tons  per  month,  or,  say,  for  a  two-day  period, 
on  several  occasions,  an  average  of  270  pounds  of  coal  was 
burnt  in  each  building  in  the  city.  I  think  that  is  well  on 
the  conservative  side.  On  the  basis  of  this  assumption  it 
would  require  over  1,500,000  horse-power  of  station  capacity 
at  Niagara  to  heat  Toronto  in  zero  weather.  Furthermore, 
on  the  basis  of  Mr.  Mitchell's  estimates  of  load  factor,  for 
two  months  only  05  per  cent,  of  this  power  would  be  used, 
for  two  months  only  45  per  cent.,  for  two  months  only  20 
per  cent.,  and  for  four  months  none  would  be  used  at  all. 
This  is  a  service  condition  which  is  absolutely  unheard  of 
at  the  present  time.  Under  such  circumstances  an  extra- 
ordinary operating  condition  would  obtain,  in  that  the  load- 
factor  on  the  generating  plant  would  be  mainly  controlled 
by  the  direction,  of  the  wind.  On  several  occasions  last 
winter  the  rise  in  temperature  due  to  changing  wind  direc- 
tion might  have  pulled  half  a  million  kw.  off  the  station 
busses  over  night.  Mr.  Mitchell  has  suggested  a  solution 
of  this  load-factor  problem  as  far  as  the  generating  plant 
is  concerned,  but  even  granting  that  industries  could  be  cs 
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tablished  at  Niagara  which  could  economically  absorb  these 
enormous  quantities  of  off-peak  power,  it  would  not  help 
Toronto,  with  over  1,000,000  h.p.  of  installed  transformer 
capacity  operating  at  35  per  cent,  load-factor,  together  with 
the  necessary  transmission  line  capacity  to  Niagara  Falls. 

Market  Will  Develop  for  Off-Peak  Power 

In  submitting  these  very  approximate  figures,  I  have,  of 
course,  not  considered  the  matter  of  off-peak  power.  If  the 
price  of  coal  holds  at  the  present  figure,  or  tends  to  increase, 
there  is  undoubtedly  a  commercial  possibility  of  using  elec- 
tric power  as  an  auxiliary  heating  medium  during  off-peak 
hours,  and  a  rate  for  this  class  of  service  could  possibly  be 
fixed  sufficiently  low  to  attract  some  consumers.  This  phase 
of  the  question  cannot,  however,  be  discussed  very  intelli- 
gently except  at  considerable  length  and  on  an  essentially 
technical    basis. 

I  may  say  here  that  the  hypothetical  service  condition  I 
have  just  described  is  one  which  is  certain  to  obtain  in  the 
uture  at   Niagara  and   at   other   large   hydro-electric   power 
entres,  though  in  a  much  less  acute  form.     The  time  is  not 
far  distant  when  the  scarcity  of  power  in  what  Mr.  Challies 
has  called  the  "acute  fuel  area"  will  revolutionize  the  present 
conditions  and  rules  of  service,  and  a  certain   class   of  con- 
sumers will  develop  who  will   be  glad   enough   to   make  use, 
ot  only  of  all  available  off-peak  power,  but  also  to  take  ad- 
antage   of   such   power   as   may   be   intermittently   available 
'during  higher  stages  of  flow.     Those  having  to  do  with  the 
development  of  hydro-electric  power  should,  therefore,  bear 
in  mind  that  it  is  only  a  question  of  time  when  the  scarcity 
of  fuel  and  the  approaching  ultimate  exhaustion  of  hydraulic 
ower    resources    will    make    the    production    of    intermittent 
power  not  only  profitable,  but  necessary  for  the  public  wel- 
fare, and  permanent  works  at  least  should  be  designed  against 
such  a  contingency. 

Now  referring  again  to  Mr.  Challies'  paper,  I  think  the 
most  important  and  significant  section  of  the  same  is  that 
which  considers  the  use  of  Canada's  fuel-power  resources 
according  to  their  adaptability.  In  considering  this  phase  of 
the  problem  we  are  rather  on  the  horns  of  a  dilemma.  Should 
we  consider  the  advisability  or  possibility  of  moving  out  of 
the  "acute  fuel  area"  such  industries  as  are  mainly  depend- 
ent on  coal  as  a  raw  material  or  as  a  source  of  power,  and 
of  replacing  them  by  industries  mainly  dependent  on  water- 
generated  power,  or  should  we  look  after  these  industries  as 
best  we  can  by  centralized  heating  plants  and  out  of  our 
future  allotments  of  imported  coal?  In  other  words,  should 
the  problem  of  adaptability  be  attacked  on  the  basis  of  adapt- 
ing our  fuel  power  resources  to  industry  as  now  existing  and 
located,  or  on  the  basis  of  adapting  industry  to  our  fuel 
power  resources? 

Large  Industries  May  Absorb  Excessive  Amount 
of  Power 

I  have  in  mind  one  instance  which  will  serve  as  an 
illustration  of  the  working  of  the  latter  alternative;  that  is. 
adapting  an  industry  to  our  fuel-power  resources.  Cyanamid, 
calcium  carbide  and  carborundum  are  made  by  processes  re- 
quiring large  quantities  of  cheap  power.  They  also  require 
large  quantities  of  carbonaceous  material  which  is  now  sup- 
plied in  the  form  of  coke  made  from  Pennsylvania  coal. 
There  are  two  points  to  be  considered  in  connection  with 
this  proposition,  the  most  evident  being,  of  course,  the  neces- 
sity of  importing  coal  for  such  of  these  industries  as  are  lo- 
cated in  the  "acute  fuel  areas."  The  other  point  is  that  the 
uncontrolled  expansion  of  such  industries  as  these  in  the 
vicinity  of  our  large  boundary  water  powers  will  in  the  near 
future  absorb  capacity  that  at  a  slightly  more  remote  period 
may  be  urgently  needed  to  keep  alive  a  multiplicity  of  small 
industries  scattered  throughout  the  territory  which  is  within 
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transmission  distance  of  these  sources  of  power.  For  un- 
limited development  of  large  local  industries  in  the  vicinity 
of  our  large  boundary  water  powers  is,  therefore,  a  possible 
condition  of  the  future  which  would  seem  to  be  undesirable. 
As  against  the  possibility  of  such  a  situation  developing  in 
the  "acute  fuel  area"  we  have,  for  instance,  the  Nelson  River, 
a  virgin  field  for  hydraulic  power  exploitation  furnishing  un- 
rivalled opportunity  for  the  appropriate  and  efficient  location 
of  industry.  Three  million  horsepower  of  commercially  utiliz- 
able  energy,  all  more  or  less  accessible  to  the  Hudson  Bay 
Railway,  and  lying  on  the  very  threshold  of  the  Empire's 
granary.  Two  million  horsepower  of  this  capacity  would 
supply  sufficient  fertilizer  for  the  whole  of  the  northwest 
wheat  area.  Nitrogen  and  limestone  are  locally  available,  and 
the  only  important  ingredient  lacking  is  carbon.  Whether 
this  lack  can  be  made  good  by  western  lignite  I  do  not  know. 
That  is  part  of  the  problem.  Crow's  Nest  coal  and  Welsh 
coal,  via  Port  Nelson,  would,  of  course,  be  available  at  a 
price.  Here  is  a  problem  which  is  directly  in  line  with  the 
all-important  issue  under  discussion  at  this  meeting,  and 
one  which,  if  intensively  studied,  would  at  least  serve  the 
purpose  of  establishing  certain  fundamental  laws  which  should 
govern  the  use  of  our  fuel  power  resources  in  relation  to  their 
peculiar  adaptability.  A  co-related  phase  of  this  study  would 
be  to  ascertain  to  what  degree  the  use  of  the  water-powers 
in  the  "acute  fuel  area,"  more  particularly  the  boundary 
water-powers,  should  be  controlled  so  as  to  preserve  an 
equitable  balance  between  the  amounts  of  power  allotted  to 
large  local  electro-chemical  and  electro-thermal  industries 
and  the  amounts  of  power  required,  or  likely  to  be  required, 
for  general  distribution  purposes.  As  a  general  rule  the  in- 
dustrial centres  immediately  adjacent  to  the  developed  power 
sites  will  be  the  first  to  benefit,  but  the  inevitable  result  of 
industrial  expansion  will  be  to  include  more  and  more  of  the 
surrounding  territory  within  the  zones  of  influence  of  these 
sources  of  power,  and  it  is  supremely  important  that  these 
zones  shall  expand  freely  along  economic  lines  and  not  be 
forced  into  unnatural  channels  by  private  interest  or  other 
influences  which  should  have  no  prior  status  in  the  control 
of  a  national  asset  of  such  magnitude  as  our  water  powers. 

True  Glory  of  Niagara  is  its  Potentiality 
Now,  before  closing,  I  would  like  to  mention  another 
matter  more  or  less  directly  related  to  the  issue  under  dis- 
cussion, and  which  has  been  briefly  referred  to  by  Mr. 
Mitchell.  Probably  90  per  cent,  of  the  civilized  inhabitants 
of  this  planet  know  Niagara  only  as  a  scenic  spectacle.  Most 
of  them  have  nevertheless  felt  the  commercial  influence  of 
Niagara  without  realizing  it.  Their  first-hand  knowledge  of 
the  world's  most  important  water  power  has,  however,  been 
derived  chiefly  from  picture  post  cards.  Since  power  was 
first  developed  at  Niagara  Falls  a  continuous  campaign  of 
opposition  to  the  commercial  exploitation  of  Niagara  has 
been  carriedon,  based  on  aesthetic  grounds.  This  opposition 
has  left  its  mark  on  legislation  on  both  sides  of  the  line  and 
on  the  Boundary  Waters  Treaty.  .As  a  matter  of  fact  it  is 
largely   responsible   for  the   present   shortage   of  power. 

The  term  "commercial  exploitation"  may  sound  cold 
blooded,  but  we  may  as  well  call  a  spade  a  spade,  and  any- 
way, in  my  opinion,  the  true  glory  of  Niagara  lies  not  in 
the  roar  and  the  rainbows,  but  in  the  vast  potentiality  of  the 
falling  waters,  considered  in  the  light  of  an  instrument  placed 
in  our  hands  by  a  Divine  Providence  for  a  beneficent  pur- 
pose, or,  as  Sir  .\dam  Beck  expressed  it  eight  years  ago,  "to 
raise  the  scale  of  living  of  our  citizens,  and  to  multiply  and 
cheapen  the  comforts  of  life."  Niagara  can  have  no  greater 
destiny  than  this,  and  while  aesthetic  opposition  to  the  com- 
mercial exploitation  of  Niagara  must  ultimately  fade  in  the 
face  of  these  more  pressing  issues,  I  think  the  process  should 
bo  accelerated  as   nuich   as   possible.     I   have   gone   into   this 
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matter  here  because  the  members  of  the  Canaflian  Society 
are  qualified  by  training  and  vision  to  propagate  this  doc- 
trine and  let  the  world  at  large  know  what  it  means.  The 
influence  of  the  Society  as  a  whole  would  also  be  a  power- 
ful  factor  in   swaying  sentiment   in   the   right   direction. 

Canada's  Water-Powers  Her  Great  Asset 

Finally,  I  may  say  that  the  papers  we  have  listened  to 
have  served  to  confirm  the  fact  that  a  world-wide  field  of 
commercial  enterprise  has  been  opened  up  which  is  preg- 
nant with  enormous  possibilities,  and  the  far-reaching  rami- 
fications of  its  development  will  work  an  economic  revolu- 
tion more  beneficent  in  its  results  than  that  which  took  place 
during  the  age  of  steam.  I  use  the  term  "commercial  enter- 
prise" not  merely  in  connection  with  the  exploitation  and 
development  of  hydro-electric  power,  but  with  a  much  wider 
meaning,   embracing  the   use.  of  power   so   derived   for   the 


support  of  a  multitude  of  old  and  new  industries,  the  pro- 
duction of  cheap,  sanitary  light  and  heat,  and  the  cheapening 
of  universal  necessities,  not  so  much  as  a  result  of  the  cheap- 
ness of  hydraulic  power,  but  from  the  fact  that  power  can 
be  made  available  in  such  vast  quantities  as  to  insure  an 
equally  vast  increase  in  the  volume  of  industrial  production. 
It  is  not  difficult  for  those  here  to-day  to  foresee  the 
commanding  position  which  Canada  will  occupy  in  the  eyes 
of  the  world  through  the  properly  controlled  and  regulated 
development  of  her  water-power  resources  and  to  realize  that 
in  the  vast  potentiality  of  her  boundary  streams,  and  in  the 
equally  great,  but  more  widely  distributed  water  powers  of 
her  inland  rivers,  Canada  possesses  an  asset  more  enduring 
than  the  wealth  of  her  mines  and  forests,  or  the  fertility 
of  her  fields,  and  one  which  in  the  end  is  destined  to  become 
the  corner  stone  of  an  industrial  edifice,  in  the  building  of 
which  this  Society  must  by  right  take  a  leading  part. 


Possibilities  of  the  Relief  of  Fuel  Consumption 
by  Increased  Use  of  Hydro-Electric  Energy 

— 'By  J.  M.  Robertson* __^_^— ^— 


The  growing  necessity  for  some  comprehensive  plan 
looking  towards  the  more  complete  and  efficient  utilization 
of  our  resources  has  been  apparent  for  many  years  to  those 
whose  duties  make  them  familiar  with  the  tremendous  wast- 
age of  materials  which  results  from  the  lack  of  coordination 
in  the  use  of  the  various  raw  materials  with  which  our 
country  is  so  richly  endowed.  The  public,  generally  speak- 
ing, has  little  real  idea  as  to  what  constitutes  the  essential 
of  conservation  of  natural  resources.  Simple  reduction  in 
demand,  the  restriction  of  the  use  of  such  materials,  thereby 
restricting  the  output  of  essential  industries  is  obviously  not 
true  conservation.  The  goal  to  be  aimed  at  is  development, 
present  and  future,  and  in  order  to  secure  this  en.d  we  must 
make  use  of  such  materials  as  are  necessary  for  the  main- 
tenance of  our  trade  and  commerce  and  the  growth  and  de- 
velopment of  our  national  life.  Economic  utilization  of  such 
resources,  considering  both  present  and  future,  would  limit 
the  use  of  irreplaceable  materials  even  though  they  might  be 
more  cheaply  and  readily  obtained  under  given  conditions, 
and  promote  the  use  of  other  materials  whose  use  con- 
serves to  a  greater  ejitent  the  assets  of  the  community. 

Consider  Other  Factors  Besides  Cheapness  and  Availability 

The  elements  of  cheapness  and  availability  of  raw  ma- 
terials are  large  factors  in  determining  the  success  or  failure 
of  any  industrial  enterprise,  and  as  such  must  be  given  due 
weight.  We  have  been,  however,  and  we  are  still,  too  much 
inclined  to  accept  these  factors  as  excuses  for  taking  the 
material  nearest  at  hand  which  is  suitable  for  our  purpose 
and  letting  the  future  take  care  of  itself.  A  little  thought 
and  investigation  devoted  to  the  development  of  possible 
substitutes  will  frequently  disclose  methods  by  which  an 
industry  may  utilize  materials  or  processes  the  use  of  which 
does  not  deplete  the  resources  of  the  country.  The  ideal 
conservation  would  provide  for  the  maintenance  of  the  in- 
dustries of  the  world  by  the  use  of  basic  materials  sup- 
plied from  natural  growth  so  that  the  stock  of  raw  material 
which  constitutes  the  capital  of  the  world  would  not  be  re- 
duced but  would  be  handed  down  unimpaired  from  generation 
to  generation. 

Such  an  ideal  conservation  is  obviously  beyond  reach  in 
our    present    stage    of    development,    but,    although    we    are 
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still  using  up  our  capital  at  an  alarming  rate,  the  increasing 
realization  of  the  need  of  care  and  the  increasing  efficiency 
of  utilization  which  science  is  placing  in  our  hands  makes 
the  future  look  more  hopeful  than  might  be  considered 
warranted  by  a  consideration  of  the  special  and  temporary 
restrictive  measures  which  have  been  applied  to  industry  as 
a  whole  during  the  past  few  months.  From  these  experi- 
ences it  is  apparent  that  the  most  essential  elements  in  our 
industrial  life  at  present  are  transportation  and  fuel,  and 
to  a  large  extent  transportation  means  fuel,  since  the  equip- 
ment required  for  transportation  can  neither  be  produced 
nor  operated  in  the  absence  of  an  adequate  supply  of  fuel. 
It  therefore  follows  that  any  modification  of  our  past  prac- 
tice which  will  maintain  our  industries  and  at  the  same 
time  reduce  the  consumption  of  fuels  will  be  an  applica- 
tion of  true  conservation  principles  in  more  than  one  way, 
as  first,  it  will  reduce  the  consumption  of  a  material  which 
once  used  cannot  be  replaced,  and  secondly,  it  will  reduce 
the  demand  for  transportation  for  such  material  and  will 
thereby  leave  for  the  use  of  some  other  industry  a  larger 
supply  of  raw  material  for  which  for  its  purposes  there  is 
no  substitute. 

Use  of  Raw  Coal  for  Power  Generation  Uneconomic 

The   use   of  raw   coal   as   a   basis   for   the   generation    ■ 
power  through  the  medium  of  steam  is  fundamentally  un 
economic,  as  too  large  an  amount  of  valuable  by-product  i 
sacrificed    for   very    little    return,    and    the    efficiency    of    tb 
conversion   is   much    too   low.     When   it   is   considered    that 
under   average    conditions    the   amount    of   coal    required    to 
generate  a  horse-power  hour  is  of  the  order  of  five  or  six 
pounds,   representing  an   efficiency   from   coal   to   power  of 
only  three  or  four  per  cent.,  which,  generally  speaking,  must 
be  again  divided  by  two  before  the  energy  is  applied  to  the 
work   it   can   be   readily   realized   that   our   present    methods 
of    operation    leave    much    room    for    improvement.      In    de- 
fence of  the  steam  plant  it  may  be  claimed  that  such  figures 
represent  only   the   practice  of  the   smaller  plants  and   that 
in  the  large  manufacturing  centres  power  is  supplied   from 
steam  plants  which  operate  much  more  efficiently.     It  is  a 
very  good  plant  which  can  average  a  kw.hr.  on  114  lbs.  of 
coal,   including  all   auxiliaries,   so   that   even   under   the   best 
conditions  we  get  an  efficiency  only  about   15  per  cent.     It 
is,  of  course,  necessary  to  remember  that  such  low  efficiencies 
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are  not  due  to  imperfections  in  the  equipment.  Init  rather 
to  the  limitations  imposed  by  thermal  laws,  and  until  a 
method  of  conversion  radically  different  from  the  present 
has  been  discovered  such  losses  cannot  be  eliminated. 

These  figures,  unsatisfactory  as  they  are,  tell  only 
half  o.f  the  story.  In  using  raw  coal  we  are  throwing  away 
in  a  -wasteful  manner  material  which  contains  many  valu- 
able by-products-  which  add  but  slightly  to  its  value  as  a 
fuel,  but  which  when  extracted  have  a  value  greater  than 
the  value  of  the  coal  itself.  Many  of  these  materials  are 
essential  elements  in  our  industrial  life  for  which  at  present 
there  are   no   substitutes. 

Notwithstanding  this  very  unsatisfactory  showing,  the 
necessities  of  the  case  require  that  coal  should  be  used  for 
fuel  in  the  absence  of  better  means  of  providing  readily 
available  energy.  It  would  seem,  however,  more  or  less 
elementary  that  the  use  of  coal  for  such  purposes  should 
be  restricted  to  cases  where  no  substitute  is  available  in 
order  that  when  science  places  in  our  hands  improved  means 
of  converting  fuel  into  power,  we  shall  not  be  in  the  unfor- 
tunate position  of  having  squandered  our  patrimony  and 
left  ourselves  without  the  means  to  take  advantage  of  the 
improved   processes   when   available. 

Generate  Power  Before  Using  Steam  for  Heat 
Climatic  conditions  in  this  country  owing  to  the  north- 
ern-location impose  upon  us  a  heavy  burden  every  winter. 
Heat  must  be  maintained  in  our  houses  and  shops.  At  this 
stage  of  progress  the  only  generally  available  means  of  heat- 
ing is  by  fuel — coal,  oil  or  gas — of  which  the  former  is  by 
far  the  most  important.  We  cannot  avoid  the  use  of  coal 
for  heating  our  factories,  but  we  can  see  to  it  that  as  soon 
as  practicable  raw  coal  is  not  used  for  this  purpose,  and 
that  what  fuel  is  used  is  for  heating  purposes  only  wherever 
adequate  substitutes  for  c.oal  generated  power  are  available. 
*roo  many  of  our  industrial  establishments  are  operated  en- 
tirely by  coal  simply  because  the  controlling  head  likes  the 
idea  of  "independence,"  and  declines  to  consider  the  pur- 
chase of  public  service  supply  because  he  would  then  be 
"dependent  on  the  power  company."  In  places  where  hydro- 
electric service  is  available  the  power  required  by  such  es- 
tablishments should  be  purchased  and  generally  is  purchas- 
able at  rates  and  under  conditions  more  favorable  than  the 
costs  of  operation  by  coal  and  with  much  less  investment 
for  plant.  In  the  cases  of  factories  located  where  such  ser- 
vice only  is  obtainable  sufficient  engine  plant  should  be  in- 
stalled to  make  possible  the  abstraction  of  the  maximum 
amount  of  energy  from  the  steam  before  it  is  used  for 
heating,  the  idea  being  to  operate  steam  plant  only  to  the 
extent  of  the  heat  requirements  utilizing  the  steam  equip- 
ment as  the  reducing  valve  and  increasing  or  decreasing  the 
purchased  power  to  such  an  extent  as  may  be  required  to 
offset  the  variation  in  the  by-product  power  recovered  from 
steam  required  for  heating  or  process  work. 

As  the  average  manufacturing  establishment  in  most 
parts  of  Canada  requires  more  steam  for  heat  than  for  power 
during  the  winter  months  and  almost  no  steam  during  the 
summer  months,  and  as  the  demand  for  electric  energy  for 
lighting  purposes  is  much  greater  during  the  winter,  such 
an  arrangement  works  to  the  advantage  of  both  company 
and  consumer  as  the  combination  makes  possible  the  almost 
ideal  utilization  of  the  energy  in  the  fuel  during  the  winter 
and  the  capacity  on  the  power  system  thus  released  becomes 
available  to  take  care  of  the  increasejl  load  which  must  be 
carried  electrically.  The  diversity  thus  introduced  into  the 
power  demand  makes  possible  the  fixing  of  a  power  rate 
which  is  attractive  to  the  consumer,  and.  at  the  same  time, 
remunerative   to   the   power   company. 

In  some  plants  considerable  ingenuity  is  displayed  in 
so  combining  equipment  for  utilizing  steam,   electricity  and 


compressed  air  or  refrigeration  with  outside  service  so  that 
no  fuel  whatever  is  burned,  except  for  supplying  heat,  and 
every  possible  unit  of  energy  is  abstracted  from  the  steam 
before  it  is  utilized  as  heat.  Variation  in  the  demand  for 
air  and  electricity  is  compensated  for  by  use  of  machinery 
driven  by  two  sources  of  power  involving  very  interesting 
cross   conversion   of  energy. 

The  experience  of  those  who  have  plants  operating  under 
these  conditions  is  quite  satisfactory  as  they  have  secured 
the  convenience  of  freedom  from  unnecessary  heat  and  dirt 
during  the  summer,  the  advantage  of  a  standby  plant  as 
protection  against  shut  down — extremely  low  cost  of  power 
during  the  winter  and  a  satisfactory  power  service  available 
at  all  times  when  required. 

The  fact  that  such  economies  are  usually  realized  in 
plants  of  considerable  size  is  due  principally  to  the  fact  that 
the  large  plants  are  directed  by  executives  of  broad  views 
who  realize  that  elimination  of  waste  is  desirable  even  though 
in  a  given  case  it  may  not  result  in  a  net  saving  of  money. 

Instances  have  arisen  this  year  in  which  factories  which 
operate  by  steam  power  in  winter  and  purchase  hydro-electric 
power  during  the  summer  months  have  anticipated  the  date 
for  the  commencement  of  this  purchased  service  with  the 
consent  of  the  power  company,  and  are  reducing  their  coal 
consumption  as  weather  permits,  to  the  minimum  absolutely 
necessary  for  heat,  and  are  paying  to  the  power  company 
for  service  to  make  up  the  deficiency  in  power  recovery 
the  net  amount  they  would  have  paid  for  additional  coal. 
The  power  company  having  power  available  is  satisfied  ^ 
to  accept  this  amount  for  temporary  service  from  month 
to  month  without  further  obligation  on  the  part  of  either 
party.  Such  co-operation  shows  evidence  of  broad-minded- 
ness on  the  part  of  all  concerned  and  leads  us  to  hope  that 
further  progress  in  co-operation  would  develop  many  other 
instances  in  which  very  real  savings  could  be  made  to  the 
advantage  of  the  country  as  a  whole. 

An  indication  of  the  extent  to  which  an  enlightened 
policy  under  favorable  conditions  can  carry  the  substitution 
of  hydro-electric  service  for  steam  in  an  industrial  com- 
munity is  given  by  a  comparison  of  the  figures  representing 
the  consumption  of  electrical  energy  in  the  more  important 
industrial  centres  in  America.  For  the  year  1916  the  figures 
in  kw.  hours  per  head  of  population  were  as  follows: — 

New  York,  229;  Philadelphia,  250;  Boston,  350;  Cleve- 
land, 400;  Minneapolis,  450;  Pittsburg,  500;  Buffalo,  580;  To- 
ronto, 700;  Montreal,  783.  The  figures  for  1917  are  not  yet 
available,  but  it  is  probable  that  the  figures  for  both  Toronto 
and  Montreal  would  show  an  increase  of  about  10  per  cent. 
Montreal  would  thus  be  about  800,  while  the  whole  province 
of  Quebec  was  about  700. 

The  total  power  utilized  in  the  Montreal  district  is  about 
300,000  h.p.,  of  which  about  165,000  is  supplied  from  hydro- 
electric sources  and  the  balance  by  steam.  If  the  city  pump- 
ing plant  and  the  plant  of  the  Tramways  Company  are  ex- 
cluded, the  total  steam  capacity  now  in  regular  operation  in 
this  territory  would  be  about  10,000-13,000  h.p.,  or  about  5 
or  6  per  cent,  of  the  total  power  utilized.  Even  this  small 
part  of  the  demand  would  be  reduced  materially  were  it 
not  for  the  fact  that  most  of  these  plants  are  of  a  kind  which 
produce  large  quantities  of  combustible  waste  which  must 
be  disposed  of  by  burning  or  are  plants  in  which  there  is 
relatively  large  demand  for  high  temperature  steam  for  pro- 
cess work  and  a  relatively  small  demand  for  power. 

When  it  is  considered  that  the  amount  of  coal  required 
to  replace  the  electrical  energy  supplied  by  these  hydro- 
electric plants  would  be  of  the  order  of  1,750,000  tons  per 
year  it  is  clear  that  while  there  still  remains  much  to  do 
a  very  considerable  amount  has  been  done. 

It  should  be  borne  in  mind  that  this  is  no  isolated  in- 
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stance,  what  has  been  done  here  is  being  done  to  a  greater 
or  less  extent  in  many  other  centres  as  is  clear  from  the 
large  and  increasing  load  carried  by  the  Hydro-electric  Sys- 
tem in  Ontario.  Toronto's  use  of  current  is  almost  equal  to 
that  of  Montreal,  and  both  of  them  are  quite  remarkable 
for  very  complete  utilization  of  purchased  power.  Co-opera- 
tion between  the  consumer  and  the  company  with  fair  rates 
and  conditions  for  service  rendered,  and  a  reasonable  will- 
ingness on  the  part  of  the  consumer  to  adapt  himself  and 
his  plant  to  new  conditions,  even  when  such  adaptation  may 
perhaps  entail  the  sacrifice  of  a  little  of  his  apparent  inde- 
pendence, will  assist  our  power  companies  in  improving  the 
already  high  character  of  the  services  they  are  now  render- 
ing by  reducing  to  a  minimum  the  utilization  of  irreplacable 
materials  and  extending  and  broadening  (he  use  of  power 
from   inexhaustible   natural   sources. 


The  development  and  utilization  of  our  water  power 
reserves  is  a  measure  of  our  economic  advance  in  the  scale 
of  civilization,  and  the  formulating  of  a  Itroad  and  liberal 
policy  which  will  ensure  the  keeping  of  such  development 
in  advance  of  the  requirements  of  our  industries  is  some 
thing  which  should  engage  the  attention  of  our  govern- 
ment and   our  industrial   leaders. 

It  is  surely  not  too  much  to  hope  that  in  a  country  so 
richly  endowed  with  natural  power  sites,  distributed  almost 
ideally  from  an  economic  standpoint,  the  time  will  come 
when  practically  all  of  the  power  required  for  our  industrial 
life  will  be  supplied  from  such  sources,  and  we  will  be  free 
from  the  reproach  that  because  it  is  easy  and  obvious  we 
cheerfully  squander  our  patrimony  while  we  neglect  to  de- 
velop the  natural  heritage  with  which  a  wise  Providence  has 
blessed  us. 


Central  Heating  as  Means  of  Conserving  Fuel 


By  F.  G.  Clark* 


Central  heating  is  the  replacement  of  two  or  more  indi- 
vidual heating  systems  by  one  source  of  heat.  The  electric 
central  station  and  the  gas  generating  plant  are  illustrations 
of  central  heating  to  the  extent  that  their  respective  forms  of 
energy  are  used  in  connection  with  heating  appliances.  The 
use  of  electric  energy  and  gas  for  this  purpose  is  being  dealt 
,  with  in  other  papers  which  probably  means  that  the  writer 
is  expected  to  deal  only  with  steam  heat  distributed  from  a 
central  generating  plant.  As  the  subject  probably  covers 
steam  for  power,  providing  it  comes  from  a  central  plant, 
this  enlargement  will  be  made.  We  therefore  have  as  our 
subject  central  steam  plants  as  a  means  of  conserving  fuel 
by  replacing  isolated  power  and  heating  plants. 

The  first  commercial  central  steam  plant  was  installed 
by  Holly  previous  to  1880,  and  although  many  others  have 
taken  a  hand  in  the  business,  the  company  founded  by  him 
furnishes  most  of  the  special  materials  for  the  installation? 
and  frequently  does  the  work  of  installing.  The  systems  in- 
stalled by  Holly  and  his  successors  were  generally  high  pres- 
sure systems.  There  have  been  a  few  exhaust  steam  or  low 
pressure  systems,  and  there  is  also  here  and  there  a  hot 
water  system.  The  hot  water  system  possesses  advantages 
which,  however,  are  restricted  to  local  conditions. 

The  relative  merit  of  high  versus  low  pressure  systems 
has  been  the  subject  of  much  discussion.  It  appears  that 
the  high  pressure  systems  were  originally  installed  before 
electric  energy  became  an  important  competitor  of  the  steam 
engine.  The  central  steam  plant  was  generally  able  to  sub- 
stitute its  service  for  the  boilers  of  the  consumer,  and  although 
the  steam  engine  is  no  longer  an  important  factor,  the  high 
pressure  system  remains  in  a  number  of  large  cities,  and 
probably  for  the  reason  that  the  generating  plants  have  high 
pressure  boilers,  and  the  street  main  cost  of  low  pressure 
piping  is  high  in  comparison.  The  ideal  system  would  take 
low  pressure  steam  from  a  steam  electric  power  plant.  The 
steam  would  be  taken  from  the  low  pressure  stage  of  steam 
turbines  through  suitable  regulating  valves,  and  be  super- 
heated by  a  suitable  heat  exchanger  before  passing  into  the 
street   mains. 

The  conditions  which  best  suit  this  method  of  sup- 
plying heat,  are  a  closely  built  up  section  of  a  city  and 
a  central  location  for  the  supply  plant.  The  location  of 
the  station  and  the  congested  area  usually  gives  a  fan-like 
distribution  system.  As  an  economic  proposition  the  central 
heating  plant  can  offer  to  customers  in  a  limited  district  a 
supply  of  heat  for  approximately  what  their  coal  would  cost 

'Chief  BoBtneer,  Toronto  Power  Company. 


them,  leaving  a  fair  return  on  the  central  heating  system  in- 
vestment. The  purchaser  of  steam  avoids  the  necessity  of 
purchasing  and  operating  boilers,  saves  the  space  they  and 
the  fuel  would  occupy  and  is  free  from  the  troubles  of 
operation.  Steam  mains  laid  in  city  streets,  while  not 
entirely  free  from  troubles,  usually  give  ample  warning  of 
failure,  and  can  be  depended  upon  for  continuous  service. 

The  loss  of  heat  is  a  more  or  less  constant  quantity, 
depending  upon  the  length  and  size  of  pipe,  its  insulation,  the 
difference  in  temperature  of  steam  in  the  pipe  and  the  sur- 
rounding earth,  and  the  leaks.  The  nearer  to  capacity  the 
mains  are  worked  the  smaller  is  the  percentage  of  loss.  A 
well-designed  system,  as  for  example,  one  covering  that  part 
of  Toronto  between  the  bay  and  College  Street,  and  from 
Sherbourne  Street  to  Spadina  Avenue,  if  supplied  from  a 
central  plant  such  as  the  Scott  Street  Station  of  the  Toronto 
Electric  Light  Company,  would  be  able  to  furnish  all  of 
the  heat  required  in  the  district  at  a  cost  to  the  users  from 
10  to  30  per  cent,  less  than  their  present  expense.  The  sav- 
ing in  coal  might  be  over  30  per  cent.,  but  in  any  case  the 
cost  of  coal  at  the  central  plant  would  be  sufficiently  less 
than  its-  cost  delivered  throughout  the  district  to  offset  the 
fixed  charges  and  heat  losses  of  transmission  through  the 
streets.    • 

On  the  assumption  that  75  tons  of  anthracite  at  $9.00  a 
ton,  and  150  tons  of  bituminous  at  $7.00  per  ton  is  used  in 
the  district  each  week  day  for  six  months,  and  proportion- 
ately smaller  quantities  during  the  remainder  of  the  year, 
the  cost  of  steam  under  present  conditions  would  be  over 
$500,000  per  year,,  of  which  the  coal   cost   is  about   $400,000. 

The  central  heating  company  would  be  willing  to  sup- 
ply an  equivalent  quantity  of  heat  for  the  cost  of  the  coal, 
depending  upon  their  own  saving  in  coal  and  its  cost  to  nieii 
expenses  and  pay  a  dividend. 

The  conditions  throughout  Ontario  and  the  populatcil 
parts  of  Quebec  arc  ideal  for  the  development  of  central 
heating  plants  because  of  cheap  electric  power,  the  number 
of  heating  days  and  the  high  price  of  coal.  Every  town  of 
10,000  or  more  inhabitants  and  jv'th  buildings  not  too  widely 
scattered  affords  an  opportunity  for  saving  coal  if  it  will 
support  a  well  designed  and  well  operated  central  heating 
plant.  The  smaller  towns  should  depend  upon  hot  water 
circulation,  the  water  being  heated  during  the  hours  when 
electric  energy  could  be  taken  froin  steam  engine  units  used 
to  produce  the  exhaust  steam  needed  for  heating.  Tin- 
Hydro  municipalities  could  use  some  of  the  energy  they 
have    been    expending    upon    the    radial    railway    scheme    in 
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the    solution    of    this    problem,    and    produce    an    economic 
saving  of  value  to  themselves  and  the  country. 

I  would  not  care  to  make  an  estimate  as  to  the  saving 
ithat  would  result  from  a  comprehensive  establishment  of 
central  heating  plants  throughout  the  country.  It  is  alto.- 
gether  improbable  that  any  installations  will  be  made  in  the 
immediate  future.  The  idea  of  cheap  hydro-electric  power 
unlimited  in  quantity  and  in  its  capacity  to  replace  coal  has 
so  taken  hold  of  the  people  of  Canada  and  of  Ontario  in 
particular,  that  they  are  simply  waiting  for  the  end  of 
the  war  or  the  completion  of  the  Chippewa  development  to 
heat  their  buildings  electrically  and  thus  entirely  do  away 
with  coal.  I  will,  however,  venture  one  prediction  which 
will  have  a  considerable  bearing  on  the  question  of  central 
heating,  or  rather  on  heating  in  general.  It 'is,  that  within 
ten  years,  gas  and  coal  briquettes  will  replace  the  an- 
thracite and  bituminous  coal  now  used  and  that  the  gas  and 
the  briquettes  will  be  made  from  powdered  coal  sent  from 
the  mines  to  Hamilton  or  Toronto  or  London  in  pipes,  just 
las  oil  is  now  pumped  from  Oklahama  to  the  Atlantic  Sea- 
'  board.  The  cost  of  the  gas  and  the  briquettes  will  be  less  than 
one-half  and  possibly  one-fourth  the  present  prices  for  gas 
and  coal.  What  the  situation  with  respect  to  the  central 
heatin.a;  will   then   be  is   left  to  your  imagination. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Plans  have  been  prepared  for  a  new  shipyard  at  St.  John, 
N.B.,  for  the  St.  John  Shipbuilding  Company,  Limited. 

The  permits  issued  in  Gait,  Ont.,  during  March  are  valued 
at  $7,G40,  and  include  4  dwellings,  5  barns  and  garages  and 
3  additions. 

For  Toronto  harbor  improvements  an  item  of  $.")00.000 
has  been  included  in  the  Dominion  Government  estimates. 
There  is  also  a  revote  of  $200,000. 

Building  permits  amounting  to  a  value  of  over  ,$500,000 
were  issued  in  Toronto  during  the  month  of  March.  In  the 
same  month  last  year,  the  total  was  $414,708. 

The  Nanaimo  city  council  has  decided  to  extend  the 
sewerage  facilities  of  the  city,  and  will  install  a  system  on 
five  streets  and  on  portions  of  other  thoroughfares. 

The  bricklayers  of  Vancouver  have  decided  that  they 
are  not  getting  enough  money  for  their  labor,  and  after 
May  1st  they  will  demand  $7  for  a  day  of  eight  hours. 

The  Bricklayers'  Union  in  Toronto  have  decided  to  de- 
mand an  increase  in  wages.  Notice  will  be  served  on  all 
the  master  builders  in  the  city  that  the  rate  of  wages  is  to 
be  70  cents  per  hour  on  and  after  May  1. 

The  Canadian  Steel  Corporation  has  been  licensed  as  an 
extra-provincial  company  in  British  Columbia.  The  corpora- 
tion's head  office  for  the  province  is  in  Victoria.  Their  Do- 
minion headquarters  are  at  Ojibway,  Ont. 

The  building  permits  issued  in  the  month  of  March  in 
Welland,  Ont.,  are  valued  at  $(),030,  as  compared  with  $31,- 
16.5  in  the  same  montli  last  year.  The  total  for  the  three 
months  of  1918  is  $.n,(i40,  as  against  $41,880  in  the  corres- 
ponding  period    in    1917. 

The  huge  telescope  being  erected  by  the  Dominion  Gov- 
ernment at  Saanich  Mountain,  near  Victoria,  has  at  last  been 
completed,  and  Dr.  J.  S.  Plaskett,  who  is  in  charge  of  the 
observatory,  has  gone  to  Pittsburgh  to  carry  out  the  final 
tests,  prior  to  shipment  of  the  4,300  pound  mirror  to  Vic- 
toria by   express. 


During  the  month  of  March  there  were  36  building  per- 
mits issued  in  Windsor,  Ont.,  valued  at  $73,385,  which  com- 
pares with  47  permits  valued  at  $106,155  for  the  same  month 
in  1917.  The  permits  for  the  first  quarter  of  this  year  are 
valued  at  $100,375,  as  compared  with  $188,905  for  the  corres- 
ponding period  last  year. 

Among  the  building  permits  issued  in  Toronto  recently 
is  one  for  the  erection,  of  a  stores  depot  for  the  Imperial 
Munitions  Board  on  the  Weston  Road,  near  St.  Clair  Avenue, 
at  an  estimated  cost  of  $135,000.  Another  has  been  taken  out 
by  Imperial  Oil,  Limited,  for  a  petroleum  storage  station  on 
Keating   street  to   cost   $104,300. 

New  military  barracks  for  the  accommodation  of  1,000 
soldiers  will  probably  be  erected  in  Toronto  for  the  accommo- 
dation of  men  returning  from  overseas.  Coupled  with  the 
difficulty  in  securing  accommodation  for  convalescent  sol- 
diers, the  authorities  are  experiencing  trouble  in  finding  room 
for  men  sent  back  from  overseas  for  discharge. 

The  united  counties  of  Durham  and  Northumberland  have 
come  into  the  Ontario  good  roads  system,  according  to  an 
announcement  recently  made  by  Mr.  W.  A.  McLean,  Deputy 
Minister  of  Highways.  Their  present  plans  include  390  miles 
of  highway.  This  leaves  only  one  county  in  the  province  out- 
side the  good  roads  system — the  County  of  Peterboro. 

The  Merchants'  Bank  of  Canada  will  erect  a  four-storey 
building  at  13-16  King  Street  West,  Toronto,  at  an  approxi- 
mate cost  of  $250,000.  The  land  has  a  frontage  of  ,54  feet 
and  a  depth  of  90  feet,  and  is  assessed  at  $5,250  a  foot.  Owing 
to  the  fact  that  certain  leases  of  tlie  present  properties  have 
some  months  to  run,  construction  may  not  commence  until 
next  year. 

Concrete  slabs  to  replace  sections  of  wooden  sidewalk 
as  they  require  renewing  is  a  suggestion  made  by  .A.lderinan' 
Bacchus,  New  Westminster.  Mr.  Bacchus'  idea  is  that  on 
days  when  weather  conditions  prohibit  the  board  of  works 
men  from  doing  outside  labor  they  may  be  employed  making 
a  supply  of  concrete  slabs.  Lumber  being  very  dear  and 
short-lived,  he  thinks  this  plan  might  prove  more  economical. 

The  largest  constructional  work  being  carried  on  at  the 
present  time  in  the  vicinity  of  Winnipeg  is  the  aqueduct 
for  the  water  supply  of  the  city  and  surrounding  municipali- 
ties. At  the  end  of  1917  $1,375,587.96  had  been  expended  on 
the  work.  In  the  spring  of  1915  the  construction  was  com- 
menced and  during  that  season  12.3  miles  was  built,  or  14.6 
per  cent.;  during  the  1916  season  23  miles  was  built,  making 
41.6  per  cent,  of  the  portion  east  of  Deacon  complete.  This 
work  will  be  pushed  forward  with  all  possible  speed  until  final 
completion,   which  is  hoped  for  in  the   fall  of  1918. 

About  the  middle  of  March  thirty  carloads  of  engine 
parts  for  the  fleet  of  wooden  ships  being  built  in  British 
Columbia  for  the  Imperial  Government  arrived  in  Vancouver 
to  be  ferried  across  to  the  assembly  plant  at  Ogden  Point, 
Victoria.  At  the  same  time  tliree  Eastern-built  boilers  which 
arrived  some  time  ago  were  also  sent  forward.  It  is  reported 
that  the  engines  are  arriving  in  a  semi-finished  condition  and 
that  the  mechanics  have  to  spend  considerable  time  in  put- 
ting the  finishing  touches  on  them.'  It  is  the  intention  of 
the  plants  to  deduct  the  cost  thus  added  from  the  price  of 
the  engines. 

The  ratepayers  of  Windsor,  Walkerville,  Ford,  Sandwich 
and  Ojibway  have  endorsed  the  proposal  to  construct  a  new 
trunk  sewer  connecting  the  municipalities  and  preventing  the 
pollution  of  their  water  supply.  The  by-law  provides  for  an 
expenditure  of  $210,300  for  the  building  of  an  intercepting 
sewer  which  will  carry  out  all  sewage  below  the  waterworks 
intakes.  The  sewer  will  be  in  two  sections,  the  easterly  por- 
tion extending  from  the  town  of  Ford  to  Parent  Avenue  in 
Windsor,   emptying  below  the   Windsor  waterworks   intake. 
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Tlio  olher  section  will  serve  Ojibway,  Sandwich  and  Sand- 
wich West.  The  cost  of  the  work  will  be  apportioned  among 
the  municipalities  as  follows:  Windsor,  $26,200;  Sandwich 
West,  $28,333.33;  Sandwich  Town,  $25,333.34;  Ford,  $65,300; 
Ojibway,   $46,533.44. 

The  annual  statement  of  the  .Steel  Company  of  Canada, 
which  has  recently  been  issued,  shows  the  company  to  be  in  a 
very  strong  position  financially.  Unknown  deductions  having 
been  made  from  the  sum  of  the  firm's  earnings  to  cover  re- 
pairs, maintenance,  improvements  to  plants  and  allowance  for 
war  tax.  the  profits  for  the  year  are  shown  as  $6,040,318,  an 
increase  of  $1,018,927,  or  20.29  per  cent.,  over  1916.  In  com- 
parison with  1913  the  increase  is  $2,809,866,  or  86  per  cent. 
After  provision  for  sinking  fund  allowance,  bond  interest 
charges,  and  a  full  year's  dividend  on  the  preferred  stock  at 
the  rate  of  7  per  cent.,  the  balance  of  earnings  applicable  to 
•the  common  stock  was  $3,686,843,  an  increase  for  the  year  of 
$040,461,  or  21  per  cent.  The  most  striking  feature  of  the 
balance  sheet  is  the  expansion  in  the  value  of  inventories  by 
$2,200,000,  due  largely  to  higher  prices  and  to  the  larger  busi- 
ness. 

Work  is  not  quite  comijlete  on  the  sewer  system  at 
Trail,  B.C.  Up  to  the  end  of  March  there  had  been  laid 
20,925  lineal  feet  of  15  inch,  12  inch  and  8  inch  sewers  and 
72  manholes.  Some  further  extensions  will  be  made  this 
spring;  it  has  not  been  decided  yet  just  how  much — probably 
about  3,500  feet.  In  connection  with  the  new  waterworks 
system  for  Trail,  there  has  yet  to  be  completed  the  distri- 
bution reservoir  and  the  Violin  Lake  storage  reservoir.  In 
the  case  of  the  former  the  work  is  about  two-thirds  com- 
plete, and  in  the  meantime  the  reservoir  on  the  old  system 
is  being  utilized,  the  new  supply  from  Cambridge  Creek 
having  been  in  use  since  October  1,  1917.  At  Violin  Lake 
storage  reservoir  the  conduit  pipe  line  has  been  completed. 
The  dam  at  the  outlet  of  the  lake,  however,  has  yet  to  be 
constructed;  also  the  land  which  will  be  flooded  has  to  be 
cleared. 

About  120  feet  of  the  main  section  of  the  London,  Ont.. 
waterworks  dam  in  the  River  Thames,  some  five  miles  west 
of  the  city,  collapsed  recently.  This  was  the  result  of  its 
having  been  undermined  by  the  spring  freshet.  For  some  time 
the  hole  beneath  the  foundation  had  been  rapidly  widening 
and  nothing  could  be  done  in  a  temporary  way  to  relieve  the 
situation,  because  of  the  fact  that  the  breach  was  in  mid- 
stream and  the  river  has  been  more  or  less  in  flood  since  the 
break-up  some  weeks  ago.  The  dam  was  built  in  1895,  at 
a  cost  of  $50,000.  Nothing  can  be  done  to  repair  the  dam- 
age until  permanent  reconstruction  is  undertaken  during 
the  summer.  The  dem  had  enabled  the  city  to  generate 
500  h.p.  for  the  purpose  of  conserving  Hydro  power,  and  in 
addition,  pumping  was  done  for  the  waterworks  system  in 
^  large-capacity  plant.  However,  the  Hydro  power  is  inter- 
connected and  is  being  utilized  without  any  dislocation  of  the 
waterworks  supply. 


Personals 

Mr.  John  G.  Sullivan,  chief  engineer  of  the  C.  P.  R.  lines 
west  of  Winnipeg,  has  been  re-elected  president  of  the  Am- 
erican Railway  Engineers'  Association,  at  the  annual  meet- 
ing held  at  Chicago. 

Mr.  R.  O.  Wynne-Roberts  has  been  appointed  consulting 
engineer  to  the  town  of  Sault  Ste.  Marie,  Ont.,  in  connection 
with  the  installation  of  a  new  electrically-operated  pumping 
station. 

Mr.  A.  F.  Cotton,  of  New  Westminster,  has  been  ap- 
pointed municipal  engineer  of  Surrey,  B.C.,  succeeding  Mr. 
J.  H.  O'Hara,  who  has  resigned  to  take  up  new  duties. 

Mr.   Thomas   Adams,    town    planning   engineer,    Ottawa, 


is  to  assi,st  llic  town  planning  section  of  the  civic  bureau  ol 
the  Board  of  Trade  in  Vancouver,  in  preparing  a  town  plan- 
ning act  for  British  Columbia  that  will  likely  be  passed  by 
the  government  at  Victoria  during  the  present  session. 

Mr.  W.  H.  Winterrowd  has  been  appointed  chief  mech- 
anical engineer  of  the  C.  P.  R.  in  succession  to  Mr.  W.  E. 
Woodhouse,  who  has  resigned.  Mr.  Winterrowd  was  form- 
erly assistant  chief  mechanical  engineer  to  the  company, 
which  he  joined  six  years  ago.  He  accompanied  Sir  George 
Bury  to  Russia. 

Mr.  Frederick  E.  Field,  the  chief  engineer  of  the  Mont- 
real civic  filtration  plant,  has  askexl  the  Board  of  Control  for 
indefinite  leave  of  absence,  in  order  that  he  may  take  a  posi- 
tion under  the  Housing  Department  of  the  United  States 
Shipping  Board,  Washington.  This  body  has  the  control  of 
laying  out  the  housing  accommodation  for  the  shipping  forces 
of  the  United  States. 

John  Laxton,  harbour  commissioner,  of  Toronto,  and 
E.  L.  Cousins,  chief  engineer  and  manger  of  Toronto  Har- 
bour Commission,  were  in  Vancouver  during  the  early  part 
of  March.  Their  visit  was  in  the  nature  of  an  enquiry  into 
Vancouver  harbour  conditions.  While  in  the  city  they  con- 
ferred with  City  Engineer  F.  L.  Fellowes  regarding  his  sug- 
gested plan  to  develop  the  upper  basin  of  False  Creek.  Mayor 
Gale  entertained  the  visitors  to  luncheon. 


Obituary 

Mr.  John  G.  Poupore  died  at  the  General  Hospital,  Mont- 
real, on  March  23.  He  was  for  many  years  a  partner  of  Mr. 
W.  J.  Poupore,  contractor,  Montreal,  but  retired  in  1900. 

Mr:  J.  B.  Brophy,  M.C.S.C.E.,  died  in  Cornwall  on  March 
31st,  following  a  stroke  of  paralysis,  aged  73.  He  was  a  canal 
engineer,  and  lately  was  connected  with  the  engineering  stafJ 
of  the  Cornwall  Canal;  he  was  formerly  resident  engineer 
of  St.  Peters  Canal,  St.  Peters,  N.S. 


New  Book 

Relief  from  Floods — By  John  W.  Alvord  and  Charles  B. 
Burdick;  McGraw-Hill  Book  Co.,  Inc.,  publishers;  price  $2,00 
net.  This  book  explains  the  fundamentals  of  flood  preven- 
tion, flood  protection  and  the  means  for  determining  proper 
remedies.  It  is  not  intended  as  a  treatise,  but  rather  as  an 
outline  of  the  general  flood  problem  in  all  its  many  phases, 
showing  what  remedies  can  be  applied  and  pointing  the 
way  to  the  selection  of  the  proper  works.  Technicalities  have 
been  avoided  for  the  most  part  and  the  subject  matter  will 
be  readily  understood  by  readers  who  are  not  engineers.  The 
chapter  headings  are  as  follows:  The  flood  problem;  various 
means  for  relief;  flood  investigations;  fundamental  data; 
future  floods;  flood  protection  by  channel  improvement;  flood 
prevention  by  water  storage.  Size,  6  x  9  in.;  170  pages; 
cloth  cover. 


Trade  Publications 

The  Federal  Engineering  Company,  Limited,  Toronto, 
are  issuing  monthly  a  little  booklet  entitled  "Belts."  It  con- 
tains information  for  uses  of  belts,  talks  on  the  modern  special 
purpose  and  special  service  belt,  talks  on  factory  economics, 
etc. 

Marine  Specialties — Part  catalog  No.  1005,  dated  Janu- 
ary, 1918,  by  T.  McAvity  &  Sons,  Limited,  St.  John,  N.B.. 
describing  McAvity  marine  specialties,  to  pass  British  Ad- 
miralty, Lloyd's  and  Imperial  Munitions  Board's  specifica- 
tions. This  catalog  is  an  endeavor  to  list  as  many  as  pos- 
sible of  the  marine  valves,  fittings,  hardware,  etc.,  as  are 
used  in  the  building  and  maintenance  of  steamers  and 
vessels.     Splendidly  illustrated. 


April   17,   1918 


THE    CONTRACT    RECORD 


301 


'  ^—^  .  J         ^^^         eSTA»USMtO    IBM  ^ 

l^ntract  Record 

^Engineering  Review 


that  the  government  expend  $400,000  in  the  erection 
of  a  brifiuetting-  plant.  These  recommendations  were 
made  during  the  early  summer  of  1917,  but  it  was 
only  after  the  critical  fuel  condition  of  last  winter 
that  any  action  was  taken  on  these  recommendations 
and  just  recently  the  government  announces  that  there 
is  now  set  aside  $400,000  for  the  plant.  Operations  in 
the  coal  fields,  owing  to  the  uristaple  nature  of  the  pro- 
duct,  have  been  carried  on  in  the  past  only  during  the 
Published  Each  Wednesday  by  winter  months.     It  is  hoped  that  mining  will  become 

HUGH   C.    Maclean,  limited  continuous   when   the   briquetting   plant    is   in   opera- 

HUGH  C.  MacLEAN,  Winnipeg,  President.  *'°"'  

THOMAS  S.  YOUNG,  General  Manager. 

;head  office  -  :M7^Adebid^  st^^e^et  West,  TORONTO  Nobody  Can  See  Reason  in  Fuel 
■ Controller's  Order 

ONTREAL  -   Telephone  Main  2399   -   119  Board  of  Trade  »        o  ,        -     ,  ,i-     •         ■      ,  •      .     i    ,  •        j 

,VINNIPEG  -  Tel.  Garry  856  -   Electric  Railway  Chambers  A      ^ /^  ''''''^\  "*,  the  suftermgm   Central   Canada 

;VANCOUVER     -     Tel.  Seymour  2013     -      Winch  Building  /\     ^l"""-    ^'^^   '^f   ^<;^  .'"'^'V'^^   ^'■°;"   ^"'^^   ^"f  °"" 

t^wr  vm?T<'      T  1   oiAo  D     1                i,oo  1-1,         T>    u-  -^     -^    ;ii^c,  causmg  the  closmt>-  down  oi  many  oi  our 

EW  YORK  -   lei.  3108  Beekman    -    1123  Tribune  Building  ^    ',   .     ,      ^.          ,       t-      .   /•      .      n       i         •        j 

HTrArn       t„i    «.,,,-;c„„  eoc,       ,^,o  r-^   m    ^u        du  vital  mdustnes,  the  ruel  Controller  has  isued 

HiCAUU   -    lei.  Harrison  5351    -    1413  Gt.  Northern  Bldg.  ...        ..        ,            i     ,  i               i     ^i              i       i 

t  riMnoM    TTMr                                    ,^  n         ^  c.      ^  c  Axr  =i'i  order  mstructing  householders  and  others  who  lay 

LONDON,  ENG. 1-6  Regent  Street  S.W.  .            ^      i       r         i  r       ...i               •            ■    ^       ^t     ^  ^u 

2 'n  ^  stock  of  coal  for  the  commg  wniter  that  they  can 

SUBSCRIPTION  RATES  o"'y  purchase  uj)  to  70  per  cent,  of  last  year's  recjuire- 

anada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  meuts.      When  the  companies  are  approached  for  an 

Single  copies  10  cents.  advance  supply  of  coal  the  customer  is  asked:  "How 

- — ; — r-^—, manv  tons  did  vou  use  last  year?"     If  his  answer  is, 

Authorized   by   the    Postmaster   General   for    Canada,    for   transmission  '..'i'  ,        ."  hi         •       r         I.     1    (    _    f    ...-*.„„.,    i-^.,,c. 

IS  second  class  matter.  Say,      1  wcnty  tons,     he  IS  booked  tor  lourteen  tons, 

Entered  as  second  class  matter  July  18th,  1914,  at   the   Postoffice  at       and   this  aniOUllt   will    be  supplied  aS   SOOU   aS   incoming 
uffalo.  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879. shipments  make  its  distribution  poS.sible. 

■»■•  32  April    17.  1918 No.  16  ]  f  it  is  difficult  to  under.stand  what  the  gain  will  be 

from    this   method   of   procedure.      It   is   evident   that 
Principal   Contents  Page     under  the  conditions  which  prevailed  la.st  winter  very 

ditorial    301      few  establishments  consumed  more  fuel  than  was  ab- 

echanical  Filtration  I'lant.  St.  Hyacinthc  :io:!      solutely  necessary.     In  many  in.stances  a  reduction  of 

oncrete  Bridge  at  Grand-Mere   30C,      ^^  }>*:'  '^^"t-  ^ould  simply  mean  the  closmg  of  plants 

and  homes.     If  the  circumstances  which  existed  last 

ractors  for  I'arm  \\  ork  308      „.i„ter,  when  a  considerable  percentage  of  our  people 

ettle  Rapids  Bridge  310      had  supplied  themselves  beforehand  with  their  full  re- 

otor  Trucks  and  Highway  Transportation  313      quirements  and  it  remained  only  for  the  various  deal- 

og  Raising  on  Municipal  Garbage    315      ers  to  supply  the  less  provident  proportion  of  their  cus- 

^-       ,  T'    ^  c  -KM  ■  1-  ..^  tonier.s — if,  under  these  circumstances,  the  supply  of 

onstructional  reatures  of  Maisoniieuve  ractory ilG  ,  .        .  ^       ,  ,  J  -ti   A 

.  coal  was  inadequate,  how  much  greater  will  the  pro- 

[Three  Rivers  Steel  Foundry  318  i^i^,^  ^f  supi)ly  be  next  winter,  when  there  will  be,  in 

addition,  the  30  per  cent,  of  the  demand  of  the  fore- 

Government   Will    Now    Establish  handed  customers  also  to  be  brought  in  and  delivered. 

a    Rri'miP-ffintf   Planf  '^'""^  ^"el  Controller  may  hold  the  opinion  that  if 

a  oriquetung  riant  ^j^^^^  ^j^^  ^^^^  j^^  ^,^^  j^^,^j^  ^^^  ,.^y;,^„.  j^^  .^  supply  for 

TARDY'  action  has  at  last  been  taken  by  the  future  needs  were  prevented  fnmi  drawing  to  the  full 
Dominion  Government  on  the  recommendations  extent  of  their  requirements  this  might  lead  a  certain 
of  the  Advisory  Council  for  Scientific  and  In-  percentage  of  the  improvident  to  buy  earlier  in  the 
dustrial  Research.  Several  months  ago  the  season-  However,  forecasts  regarding"  the  ])robable 
Advisory  Council  made  an  investigation  through  a  shortage  of  fuel  were  freely  expressed  last  summer,  and 
sub-committee,  of  which  Mr.  R.  A.  Ross,  C.E.,  of  were  taken  sufficiently  serious  to  induce  anyone  so 
Montreal,  was  the  chairman,  of  the  possibilities  of  inclined,  or  who  had  the  ready  money,  to  lay  in  such  a 
utilizing  the  coal  supplies  of  Western  Canada  at  points  stock  as  he  required.  It  seems  entirely  unlikely  that  a 
other  than  those  in  the  near  vicinity  of  the  deposits,  greater  number  will  avail  themselves  of  this  oppor- 
It  is  unfortunate  that,  while  we  have  immense  de-  tunity  during  the  coming  summer.  The  Euel  Control- 
posits  in  central  Western  Canada,  this  coal  is  of  a  ler's  order  seems  to  mean  that  the  dealers  who  pre- 
very  poor  quality.  It  crumbles  very  rapidly  when  ex-  viously  have  urged  their  customers  to  take  summer 
posed  to  the  atmosphere  and  so  is  not  fit  for  .shipment  delivery,  because  it  is  their  slack  period,  will  be  forced 
to  any  great  distance.  It  is  doubtful  if  any  Alberta  in  a  greater  degree  than  ever  during  the  present  sum- 
coal  came  farther  east  than  Winnipeg  last  winter.  In  mer  to  keep  their  stafif  and  distribution  forces  in  idle- 
Ontario  the  situation  is  very  acute  owing  to  our  geo-  ness. 

graphical  position,  and  we  can  expect  little  aid  from  This  is,  undoubtedly,  the  way  the  I'uel  Controller's 
the  Western  province.  order  appeals  to  the  average  person.  It  is  also,  so  far 
The  investigations  of  the  Advisory  Council  proved  as  we  can  learn,  the  situation  as  understood  by  the 
the  possibilities  of  bricpietting  lignite  into  a  more  per-  dealers  themselves.  If  the  controller  has  any  other 
manent  form  suitable  for  shipment  to  greater  dis-  interpretation  of  this  order,  he  has  failed,  unfortu- 
tances.    Therefore,  the  .'\dvisorv  Council  recommeiKled  natelv,  to  take  the  public  into  his  confidence. 

IL 
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Canadian  Good  Roads  Congress  May  7-10 

I'ractically  no  heavy  iiiacliiiicry  will  be  exhibited 
at  the  Canadian  Good  Roads  Congress  at  Hamilton  on 
May  7-10.  This  is  mainly  dne  to  transportation  diffi- 
cidties.  A  j)rcliminary  programme  of  subjects  to  be 
discussed  has  been  arranged.  These  include  "Who 
Should  Pay  for  the  Roads?"  "Roads  and  the  Farmer," 
by  a  |)rofessor  at  one  of  the  Agricultural  Colleges ; 
"1'he  Efficiency  of  the  Highway  in  the  Present  Trans- 
portation Difficulties,"  and  "The  Most  Important  Con- 
sideration on  Road  Construction — Drainagel."  Mr. 
W.  n.  Corwell  will  read  a  paper  on  "The  Results  of 
Tests  with  Various  Types  of  Pavements,"  giving  data 
on  a  test  road,  15  miles  long,  near  Philadelphia,  in 
which  20  types  of  pavement  were  tested.  A  very 
timely  paper  on  "How  the  Good  Roads  of  France  Are 
Helping  to  Win  the  war"  will  be  contributed  by  an 
officer  who  has  built  military  roads  at  the  front. 
"English  and  American  practice  in  the  construction  of 
Tar  and  Concrete  Roads"  will  be  the  title  of  another 
])aper;  while  other  subjects  will  ])e  "Abatement  of  the 
Dust  Nuisance ;"  "The  Roads  of  the  Common  IVople — 
Gravel  and  Macadam,"  and  "Labour  Shortage  Solved 
bv  l'"filicient  Machincrv." 


High  Tension  Phenomena  at  the  A.I.  E.E. 

ONI'",  hundred  and  ten  members  of  the  Toronto 
section  of  the  A.I. E.E.  were  i)rivilegcd  to  see, 
at  the  Hydro-Electric  Laboratories  last  Fri- 
day, actual  demonstrations  of  testing  at  250.000 
volts,  the  use  of  the  sphere  ga|)  for  measuring  high 
\oltages  and  the  formation  of  corona.  The  occasion 
was  a  paper  by  Mr-  W.  P.  D()l)son,  director  of  the 
laboratory,  on  "High  Voltage  Phenomena,"  and  the 
experiments  contributed  greatly  to  the  attractiveness 
of  the  subject.  In  Mr.  Dobson,  it  was  clear,  the  section 
boasts  a  member  who  is  a  phy.sicist  of  considerable  at- 
tainments and  a  mathematician  of  no  mean  order-  The 
paper,  which  was  devoted  to  a  discussion  of  high  volt- 
age measurements,  the  corona  voltmeter,  corona  losses, 
and  the  effects  of  switching  on  high  tension  lines, 
showed  much  thought  in  its  preparation  and  a  careful 
study  of  the  work  of  recent  inve.stigators  of  the  sub- 
ject. An  interesting  test  demonstrated  the  reliability 
of  the  sphere  gap  in  comparison  with  the  needle  gap 
for  measurement  at  diflerent  fre<|uencies.  The  demon- 
stration was  an  indication  of  the  valuable  work  that 
might  be  accomplished  in  the  commission  laboratories 
in  the  direction  of  standardization  and  research  at  high 
voltages. 


Developing  Mineral  Resources  of  Canada 

TUIC  lirst  meeting  of  the  associate  committee  on 
iiiiiiiiig  and  metallurgy  of  the  Council  for 
Scientific  and  Industrial  Research,  was  held, 
recently  in  Montreal,  when  steps  were  taken 
for  the  further  development  of  certain  of  the  mineral 
resources  of  the  Dominion  and  for  the  utilization  of  a 
number  of  waste  products  which  are  being  developed 
in   Canadian  industries. 

The  meeting  resulted  in  definite  action  being  taken 
on  certain  projects  which  were  discussed.  Among 
these  is  the  investigation  of  a  new  method  of  smelting 
iron,  employing  both  coke  and  electric  power.  This 
promises  to  be  especially  suitable  for  the  smelting  of 
certain  Canadian  ores  occurring  in  the  vicinity  of  large 
supplies  of  available  water  power.  The  Research 
Council  has  already  made  a  grant  for  the  prosecution 


of  this  work,  and  the  preliminary  investigations  will  at 
once  be  carried  out  at  Mctiill  University  for  the  de- 
velopment of  a  commercial  i>rocess  for  the  production 
of  high  grade  domestic  fuel  from  sawdust.  This  is 
now  being  produced  on  a  small  scale  in  British  Col- 
umbia, but  it  is  believed  that  it  may  be  capable  of  d,e- 
velo])ment  to  great  advantage  in  other  parts  of  the 
Dominion  where  there  are  larger  amounts  of  refuse 
sawdust  and  wood  now  being  wasted. 

The  utilization  of  refuse  from  sheet  steel  and  gal- 
vanized iron,  of  which  large  amounts  are  now  waste 
])roducts  in  various  factories  of  the  Dominion,  was  also 
discussed. 

Mr.  Lesslie  R.  Thomp.son,  B.A.Sc,  A.M.C.S.C.E., 
who  is  at  present  on  the  stafT  of  the  Dominion  Bridge 
Company,  has  been  appointed  secretary  to  the  Hon- 
orary Advi.sory  Council  for  Scientific  and  Industrial 
Research. 


Montreal's  Civic  Commissioners 

The  (Juebec  Government  has  ai)i)ointed  the  follow- 
ing as  connnissioners  for  the  civic  government  of 
Montreal,  under  the  i)lan  passed  at  the  late  sitting  of- 
the  legislature:  Mr.  ICrne.st  Decary,  notary,  chairman; 
lion.  Charles  Marcil,  M.P-,  recently  elected  alderman; 
Messrs.  R.  A.  Ro.ss,  consulting  engineer;  Alphonsc 
Verville,  M.P.,  labor  representative;  and  Charles  Ar- 
noldi,  civic  trea.surer.  Mr.  Ross  is  a  widely-known  en- 
.gineer,  a  vice-president  of  the  Canadian  Society  of 
Civil  ICngineers,  who  has  been  chiefly  identified  with 
hydro-electric  work.  Recently  he  has  taken  a  leading 
l)art  in  the  .solving  of  the  fuel  i)roblem,  and  has  devoted 
much  time  to  the  question  of  utilizing,  commercially, 
the  vast  dejjosits  of  lignite  in  the  West. 


Railroad  Equipment  Contracts 

According  to  a  parliamentary  return,  the  Hart-Otis 
Car   Company,    Ltd.,   of   which   Mr-    F.   H.    Hopkins, 
Montreal,  is  second  vice-jjresident  and  general  mana- 
ger, have  obtained  an  order  from  the  Canadian  Gov-, 
ernment  for  450  fifty-ton  capacity  improved  Hart  con- 
vertilile   ballast   and    construction    cars,  worth  about 
$1,385,000.    Two  hundred  and  fifty  of  the  cars  are  side  ' 
dump  cars  and  two  hundred  side  and  centre  dump  cars. 
The  cars  are  to'  be  manufactured  in  Canada,  and  will 
be  used  in   the  maintenance  and  construction  of  the  > 
Canadian  Government  and  Canadian  Northern  railway 
lines.    This  is  part  of  the  large  equipment  order  placed 
about  the  middle  of  March,  and  in  which  the  Canadian  i 
Car  and  Foundry  Company  participated  to  the  extent : 
,of  nearly  $15,000,000-    Other  orders  placed  at  that  time 
were  as  follows:  Eastern  Car  Comi)any.  Trenton.  N.S.J 
750  forty-ton  steel  frame  fiat  cars  and  6,^0  fiftv-ton  steel' 
coal  cars,  worth  $3,750,000.     The  National'.Steel   ( 
Company,    Hamilton,    secured    1.000    forty-ton    stc 
frame  box  cars,  valued  at  $2,750,000. 


Contracting  Firm  Reorganized 

The  Loomis-Dakin  C'onstructicjn  Com])any,  Lt<l.. 
which  was  recently  formed  to  take  over  the  gcner.ii 
contracting  business  which  has  been  carried  on  h\ 
Loomis-Dakin,  Ltd.,  has  for  its  officers  the  following 
President.  V.  W'-  Dakin ;  vice-president.  S.  G.  Newton  : 
treasurer.  L.  A.  Dakin  ;  secretary.  C.  W.  Cate.  Loomis- 
Dakin.  Ltd..  will  continue  to  carry  on  special  trades, 
such  a.s  plumbing  and  heating,  painting,  glazing,  etc. 
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Mechanical  Filtration  Plant  for  City 

of  St.  Hyacinthe 
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MESSRS.  ARSENAULT  &  PLAMONDIN, 
Ltd.,  are  'completing  a  mechanical  filtration 
plant  for  the  city  of  St.  Hyacinthe,  P.Q.,  from 
plans  by  Mr.  F.  E.  Field,  M.C.S.C.E.  At 
present  the  city,  whose  population  is  12,000  persons,  is 
supplied  with  water  from  the  Yamaska  River,  which  is 
treated  with  chlorine,  and  the  plant  now  being  finished 
is,  in  fact,  an  addition  to  the  present  equipment,  con- 
verting it  into  a  modern  filtration  plant.  The  old  sys- 
tem consisted  of  boiler,  pumping,  and  power  buildings, 
with  two  steel  pressure  filters. 

The  new  work  includes  a  pumping  room,  filter 
building,  the  remodelling  of  the  pumping  arrange- 
ments, and  head  house  (containing  laboratory,  chemi- 
cal room,  office,  etc.).  All  these  buildings  are  connect- 
ed. The  filters  have  a  total  capacity  of  four  million 
imperial  gallons  [)er  day,  the  clear  water  well  one  hun- 
dred and  ninety-three  thousand  imjjerial  gallons,  and 
he  coagulation  basins  four  hundred  thousand  gallons. 
New  pum]>s  are  to  be  installed,  and  these,  with  the  old 
pumps,  give  a  cajjacity  of  eight  million  gallons  of  raw 
water  daily,  six  and  a  half  millions  domestic  water, 
and  seven  and  a  quarter  millions  for  fire  service. 

The  old  20-inch  suction  pipe  is  utilized,  and  it  has 
Ibeen  lengthened  to  connect  up  with  the  new  pumping 
ooni. 

Considerable  Excavation  Involved 
The  buildings  arc  of  reinforced  concrete,  with  the 
e.xception  of  the  superstructure  of  the  filter  building, 
which  is  of  brick.  A  large  amount  of  excavating  had 
to  be  done,  the  work  being  carried  out  by  means  of  a 
steam  derrick  and  Scotch  derrick.  The  soil  is  a  blue 
lay,  and,  owing  to  an  exceptionally  rainy  season,  the 
excavation  proved  to  be  more  difficult  than  had  been 
anticipated.  The  soil  was  carted  to  the  river  side  and 
dumped.  The  ground  was  excavated  to  a  depth  of  19 
feet  for  the  clear  water  well,  10  feet  for  the  coagulation 
asins,  22  feet  for  the  suction  well,  and  15  feet  for  the 


pump  room.  In  connection  with  the  latter  the  walls  of 
the  old  pumping  station  were  underpinned,  this  work 
being  done  while  the  pumps  were  in  operation.  The 
excavating  of  the  trench  in  the  head  house  for  the  main 
l)ipe  was  another  portion  of  the  contract  that  involved 
careful  work.  The  trench  was  dug  three  feet  distant 
from  the  existing  brick  chimney,  65  ft.  high,  which  was 
built  on  the  blue  clay  practically  without  any  founda- 
tion, going  down  to  a  depth  of  only  five  feet.  The 
trench  was  17  feet  deep,  and  had  to  be  solidly  braced 
with  lumber  as  the  work  proceeded.  The  work  was 
done  during  December,  and  was  the  most  difficult  part 
of  the  entire  job. 

Three  Different  Mixes  of  Concrete  Used 

l'"or  general  work  three  classes  of  concrete  were 
used — "A,"  consisting  of  one  part  cement,  two  of  sand, 
and  four  of  ballast;  "P),"  one  cement,  two  and  a  half 
sand,  and  five  ballast;  "C,"  one  cement,  three  sand,  and 
six  ballast.  "A"  was  used  in  the  walls,  piers,  and  roofs 
of  the  coagulation  basins,  the  filtered  water  reservoir, 
filter  and  chemical  tanks  and  reinforced  floors;  "B"  in 
footings  and  floors  of  the  coagulation  basins  and  fil- 
tered water  reservoir,  pump  foundations,  and  foimda- 
tion  walls  of  the  pum])  room;  "C"  around  pipes  and 
trenches  and  in  other  places  where  additional  support 
and  not  water-tightness  was  recpiired. 

The  filter  building  (32  x  66  x  18  feet)  and  head 
house  (44  x  36  feet)  have  deck  roofings  of  lJ/2-inch 
tongued  and  grooved  lumber,  with  galvanized  iron 
flashings.  The  roof  covering  is  of  gravel  and  pitch, 
laid  on  saturated  felt,  to  Barrett  specification.  The 
cornices  are  of  galvanized  iron,  the  galvanized  rain 
conducters  being  4  inches  in  diameter. 

The  floor  of  the  chemical  room  is  of  reinforced  con- 
crete, and  the  floors  of  the  other  rooms  in  the  head 
office  are  of  wood.    Walls  and  ceilings  are  of  plaster. 

The  four   8-inch   low-lift   pumps  are   designed   to 
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General  plan  of  buildings  and  location  of  pipe  lines. 
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puni])  a).;;ainsl  an  overall  head  of  40  feet.  They  are  to 
be  direct  connected  in  pairs  to  2,200  volt,  1,200  r.p.m. 
a.c.  motors,  in  such  a  manner  that  any  pumi>  may  be 
cut  out  of  service.  These  puni])s  each  have  a  capacity 
of  1,.S00  im])erial  gallons  per  minute.  The  12-inch 
wash-water  ])ump  has  a  capacity  of  3,300  imperial  gal- 
lons;  the  S-imch  domestic  pump,  1,500  imperial  gal- 
lons; the  10-inch  booster  pump,  3,000  imperial  gallons, 
and     the    2-inch    sump    pump,    50    gallons.      All    the 


Coagulation  Basins. 

l)umi)s,  which  are  of  the  De  Laval  type,  arc  to  be  direct 
connected  to  motors.  The  foregoing  equipment  is  all 
new.  The  complete  installation  includes  the  following 
pumps  from  the  old  plant :  Two  8-iiich  domestic  ser- 
vice pumps,  with  unit  capacity  of  8.50  imperial  gallons 
at  a  pressure  of  70  to  80  pounds;  one  8-inch  tire  service 
pump,  with  a  capacity  of  850  pounds  at  a  pressure  of 
120  pounds ;  one  Holly  steam  pumj),  with  a  capacity  of 
1,500  gallons  at  120  pounds  pressure.  The  function  of 
the  booster  pump  is  to  by-pass  the  combined  discharge 
of  the  domestic  service  pumps  at  time  of  tire  and  thus 
increase  the  usual  service  pressure  of  70  pounds  to  the 
120  pounds  required  for  fire  service.  It  can  be  promptly 
placed  in  service  without  requiring  the  shutting  down 
of  other  pumps  or  otherwise  affecting  the  normal  oper- 
ation of  the  station. 

In  building  the  coagulation  basins  the  contractors 
had  to  relocate  the  old  20-inch  force  main  and  rear- 
range the  existing  pijjcs  and  connections  and  at  the 
same  time  not  to  seriously  interrupt  the    supply    of 


water.  Therefore,  in  order  to  secure  continuity  of 
service  one  of  the  existing  centrifugal  immps  was  re- 
moved to  an  old  jjumping  station,  where  it  was  used  as 
a  standby. 

The  coagulation  basins  are  two  in  number,  each 
being  32  x  66  x  18  feet,  and  divided  by  a  concrete  wall. 
The  water  is  treated  by  suljihate  of  alumina.  The  two 
tanks  containing  the  solution  are  situated  in  the  chemi- 
cal room,  in  the  head  house.  1-lach  tank  is  equijjped 
with  dissolving  grids,  agitators  driven  by  an  electrical 
motor,  and  piping  to  a  drain  leading  to  an  outside 
sewer.  Depth  gauges  show  the  amount  of  solution 
l)assing  from  the  tanks  to  the  orifice  feed  tanks.  The 
clamps  of  the  agitators  and  all  bearings  and  valves  are 
of  acid  bronze. 

Two  orifice  feed  tanks,  made  of  cast  iron,  enamel 
lined,  are  installed.  These  are  pro\  ided  with  float 
valve  for  maintaining  a  constant  level  of  solution  in 
the  tanks.  Two  constant  head  tanks  arc  so  cross  con- 
nected with  the  orifice  feed  tanks  as  to  ensure  that  the 
discharge  from  either  orifice  feed  tank  can  be  ruii  into 
either  constant  head  tank.  The  latter  tanks  arc  of  cast 
iron,  enamel  lined. 

From  the  coagulation  basins  the  water  flows  by 
gravity  into  the   filter  beds,   four  in   numl:>er   fone  of 


Keinfurcing  steel  on  coagulation  basin. 

which  is  reserved  for  future  extension),  and  afterward- 
into  the  clear  water  basins  situated  below  the  filtci 
units.  Each  filter  is  19  x  25  x  9  feet,  and  is  cquipi)cil 
with  a  strainer  and  air  system,  the  filtered  water  and 
compressed  air  for  washing  being  aiiplied  as  follow  >  : 
The  filtered  water  at  the  rate  of  8  1/3  imperial  gallon- 
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per  niiniite  per  stjuare  foot  of  sand  surface,  and  the 
air  at  the  rate  of  four  cubic  feet  of  free  air  per  minute. 
Each  filter  is  also  provided  with  longitudinal  wash 
water  gutters,  made  of  cast  iron,  finished  so  that  the 
top  edges  of  all  gutters  are  on  the  same  level.  X'enturi 
filter  rate  controllers  are  installed. 

The  filter  material  consists  of  gravel  to  a  depth  of 
15  inches,  made  up  of  four  layers  of  different  grading 
and  size,  varying  from  pieces  passing  through  a  screen 
with  1  1/4-inch  scjuare  openings  to  a  screen  with  3/16- 
inch  square  openings.  It  is  specified  that  the  sand 
must  have  an  effective  size  of  not  less  than  .35  m.m. 
and  not  more  than  .55  m.m.,  and  a  uniformity  co-effi- 
cient of  not  more  than  1.75.  The  sand  is  laid  to  a 
depth  of  30  inches. 

The  operating  tables  in  the  ojierating  galler\-  (48  x 
14  ft.)  are  of  marble,  and  are  i)rovided  with  controlling 
liandlcs  and  four-way  valves  for  controlling  the  six 
hydraulic  valves.  The  loss  of  head  gauges,  one  on  each 
table,  indicate  the  dejith  of  water  in  the  filter  and  the 
loss  of  head  in  the  filter,  the  latter  being  made  known 
bv  an  electrical  attachment  sounding  an  alarm.  Two 
indicating  and  recording  depth  gauges  give  the  water 
level  in  the  filtered  water  reservoir  and  the  elevation 
of  the  water  in  the  coagulating  basins. 

After  the  water  is  filtered  it  is  pumped  into  the 
domestic  service  pipe,  or.  when  occasion  rec[uires,  into 
a  14-inch  main  for  washing  the  beds. 

In  addition  to  the  filtration  process,  Wallace  & 
Tiernan  liquid  chlorine  ajjparatus  has  been  installed 
for  controlling  and  measuring  the  How  of  chlorine. 
Two  independent  connections  with  the  24-inch  suction 
pipe  sup])lying  the  domestic  service  jjumps  have  been 
made.  One  connection  is  located  close  to  each  of  the 
24-inch  suction  valves  controlling  this  suction  line,  so 
that  the  chlorine  is  introduced  into  the  suction  line  be- 
fore it  reaches  the  first  pump  suction,  whether  the  How 
of  water  be  from  the  filtered  water  reservoir  or  directly 
from  the  river. 

The  mechanical  equipment  of  the  plant  was  sup- 
])lied  by  the  Roberts  i'^iltration  Manufacturing  Com- 
pany, Darby,  Pa.,  represented  by  Arsenault  &  Plamon- 
don,  Ltd.  The  sub-contracts  were:  Roofing,  Daniel  I'v 
.St.  Jean,  St.  Hyacinthe ;  plumbing  and  heating,  IJlon- 
din  &  Co.,  St.  Hyacinthe ;  architectural  iron  work, 
John  Watson  &  Sons,  Ltd.,  Montreal ;  motors,  Cana- 
dian Westinghouse  Company,  Hamilton,  Ont. ;  electri 
cal  lighting,  E.  Lyonais,  Montreal. 


Will  Require  Year  to  Complete 

'Jliough  com])leted,  there  is  still  sufficient  work  in 
connection  with  the  Quebec  bridge  to  engage  the  at- 
tention of  Lieut. -Col.  C.  N.  Monsarrat,  chairman  and 
chief  engineer  of  the  board  of  engineers,  for  at  least 
another  year.  This  was  announced  in  parliament  re- 
cently by  Hon.  J.  D.  Reid,  Minister  of  Railways  and 
Canals,  who  also  jjaid  high  tribute  to  the  services  ren- 
dered by  Col.  Monsarrrat  in  connection  with  the  big 
bridsj'e. 


Discussing  the  fuel  situation  apart  from  immediate 
necessity,  before  the  recent  professional  meeting  of  the 
Canadian  Society  of  Civil  Engineers  in  Toronto,  Mr. 
W.  A.  McLean,  Deputy  Minister  of  Highways  for  On- 
tario, ])()inted  out  that  our  coal  and  |)eat  resources  are 
exhaustible — all  mineral  resources  are  exhaustible- 
The  production  of  timber,  however,  is  continuous,  and 
it  is  for  the  forestry  expert  to  regulate  consumption  to 
the  su])i)ly  of  timber  in  such  a  manner  that  from  27  to 
30  ])er  cent,  of  our  lands  will  be  in  a  wooded  condition. 


Engineers'  Club  Smoker 

A  smoker  and  auction  sale  of  periodicals  was  held 
at  the  Engineers'  Club  on  the  evening  of  Thursday, 
April  11,  at  8  o'clock.  The  feature  of  the  evening  was 
an  address  by  Lieut-Col.  McKendrick,  the  well-known 
road  Iniilder,  who  has  just  returned  from  h'rance.  Col- 
McKendrick  spoke  in  a  very  interesting  manner  on 
some  of  his  experiences  at  the  front.  A  fine  musica! 
program  was  also  provided. 


Manufacture  of  Ordnance 

'J"he  fourth  meeting  of  the  Ottawa  branch  of  tiT*. 
Canadian  Society  of  Civil  Engineers  for  the  year  was 
held  on  the  evening  of  April  11  in  the  Carnegie  Library. 
The  speaker  was  Lieut.  lulgar  A.  Jamieson,  A.M-Can- 
Soc.C. E.,  inspector  of  guns  and  steel,  who  gave  an  in- 
teresting address  on  "The  Manufacture  of  Ordnance." 
Lieut.  Jamieson  spent  some  months  amongst  the  large 
ordnance  manufacturing 'firms  in  dreat  Britain,  and  he 
descrilied  the  various  jirocesses  employed,  from  the; 
manufacture  of  steel  to  the  finished  and  jjrcned  gun. 
The  palmer  was  fully  illustrated  by  a  series  of  specially 
prepared  lantern  slides. 


May  Erect  Natatorium  at  Vancouver 

If  ])lans  which  are  under  consideration  arc  fully 
realized.  X'ancouverites  and  visitors  are  going  to  have 
ocean  bathing  throughout  the  entire  year,  under  com- 
fortable circumstances,  within  the  next  twelve  months. 
According  to  the  proposal,  the  cost  of  the  building  and 
equipment  will  be  in  the  neighborhood  of  $50,000.  This 
amount  is  to  be  raised  by  having  representatives  of  the 
Park  Hoard.  City  Council.  Hoard  of  Trade.  Rotary 
Club,  Y-M.C.A.,  and  other  athletic  and  public  organiza- 
tions solicit  subscriptions  from  $25  uj),  these  to  be  ulti- 
mately |)aid  back,  with  interest  at  7  ])er  cent.  Should 
the  park  commissioners  endorse  the  scheme,  an  engi- 
neer will  be  sent  to  coast  cities  to  gather  the  latest 
ideas  in  construction. 


Ship  Supplies  Enter  B.  C.  Free 

As  .soon  as  Chief  Customs  Inspector  Busby  arrives 
in  Vancouver  from  Ottawa  in  the  near  future  it  is  the 
intention  of  the  wholesale  bureau  of  the  Board  of  Trade 
to  enter  into  a  general  discussion  with  him  on  customs 
duties,  especially  with  regard  to  the  alleged  unfair  ad- 
vantage of  American  dealers  over  the  local  whole- 
salers with  regard  to  supplies  for  British  Columbia 
shi])building  yards.  It  will  be  jiointed  out  that  in  Van- 
couver there  are  stocks  on  which  Zl  ])er  cent,  duty  had 
been  paid.  This  is  a  handicap  prohibiting  competition 
with  United  States  firms.  Under  the  present  system 
these  concerns  are  allowed  to  sell  supplies  for  the  con- 
struction of  Imperial  Munitions  Board  ships  free  of 
duty,  in  this  way  being  enal)led  to  successfully  compete 
against  British  Columbia  firms  who  have  had  to  pav 
duty,  taxes,  etc..  on  stocks  purchased  jjrior  to  remo\al 
of  the  dut\-. 


Mr.  Edgar  M.  McDougall,  of  Montreal,  president 
of  the  Canada  Iron  Eoundries,  Ltd.,  died  in  Los  An- 
geles, Cal.,  on  April  4th,  in  the  presence  of  Mrs. 
McDougall  and  Major  E.  G.  M.  Cape.  He  was  48 
years  of  age,  and  was  the  son  of  the  late  Mr.  John 
McDougall,  founder  of  the  Caledonia  Iron  Works.  The 
late  Mr.  McDougall  was  identified  for  many  years 
with  the  iron  and  steel  business  in  Montreal. 
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Top  view  of  concrete  bridge  at  Grand'Mere,  P.Q. 


View  from  below  ol  concrete  bridge  at  Grand'Mere,  P.Q. 


Concrete  Bridge  at  Grand'Mere,  Que. 

Erection  of  40-ft.  Girders  and  Slabs  Over  the  Walsh  River 


Tl  \\l  Walsh  River  pa.sses  a  few  hundred  feet  west 
of  Grand'Mere,  and  discharges  in  the  River  St. 
Maurice.     It  is  on  the   Royal   Road   between 
Grand'Mere  and   Ste.   Flore,   the  outlet  to  all 
the  northern  parishes  on  the  western  side  of  the  River 
St.  Maurice. 

Some  twenty  years  ago  a  wooden  trestle  was  built 
by  the  municipality  and  on  account  of  the  expensive 
repairs  required  every  year,  the  city  of  Grand'Mere 
decided  to  rebuild  it.  In  1916  they  retained  the  ser- 
vices of  Mr.  Charles  Gelinas,  civil  engineer,  for  the 
preparation  of  a  plan  showing  the  best  way  to  renew 
it.  The  engineer  suggested  reinforced  concrete  and 
submitted  a  scheme  showing  a  ten  span  concrete 
bridge  on  reinforced  concrete  square  columns.  The 
project  was  accepted  and  Mr.  L.  A.  Beauchemin,  gen- 
eral contractor,  Montreal  and  Grand'Mere,  signed  a 
contract  with  the  municipality  for  its  execution. 

The  bed  of  the  River  Walsh  is  composed  of  soft 
clay  and  foundations  were  designed,  using  straight ' 
wooden  piles,  30  feet  in  length,  and  10  inches  in  di- 
ameter at  the  smallest  end.  Twenty-four  piles  were 
sunk  under  each  pier— eight  lengthwise  and  three 
crosswise.  These  piles  were  sunk  by  means  of  a 
steam  pile  driver.  The  tops  of  the  piles  were  sawn  at 
different  elevations,  de[)ending  uj)on  the  slope  of  the 
river. 

_._ -  440'-o 
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Plain  concrete  piers  were  built  over  each  pile  found- 
ation with  a  10-foot  width  at  the  bottom  and  5  feet 
at  the  top.  The  foundations  were  twelve  feet  high 
and  28  feet  long.  Each  pier  contained  93.33  cubic 
yards  of  concrete.  The  distance  between  the  piers  is 
forty  feet  centre  to  centre,  and  each  pier  supports  a 
series  of  square  reinforced  concrete  columns,  thirty- 
six  inches  in  diameter.  The  shape  of  the  columns  was 
made  uniform  in  order  to  facilitate  construction  and 
economize  in  the  use  of  the  forms.  From  the  bottom 
to  the  top  of  each  column  run  eight  lJ4-i"ch  steel 
rib  bars,  tied  together  by  .)^-inch  steel  bars  spaced 
twelve  inches  centre  to  centre.  The  columns  are  five 
in  number  on  each  pier  and  they  are  bound  together 
by  reinforced  concrete  tie  beams,  24  inches  square. 
The  number  of  tie  beams  used  depends  on  the  height 
of  the  columns,  the  liighest  being  fifty  feet  with  three 
tie  beams,  each  one  reinforced  by  four  lJ4-'"cli  "b 
bars  running  the  full  length  of  the  beam,  26  feet.  In 
the  beam  connected  to  the  slabs  there  are  six  rib  bars. 
From  each  row  of  columns  run  five  longitudinal  con- 
crete girders,  24  in.  x  IS  in.  x  40  ft.  They  are  reinforced 
with  Kahn  wing  bars. 

Five-inch  reinforced  concrete  slabs  were  used  on 
the  girders.  Their  reinforcing  consi.sts  of  J/^-inch 
steel   bars   placed    six   inche';   centre   t<->   centre   crns<- 
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Elevation  of  concrete  bridge,  Grand'Mtrt. 
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wise,  and  twelve  inches  c^  itre  to  centre  lengthwise. 

The  roadway  is  18  feet  wide  and  consists  of  con- 
crete six  inches  thick  with  a  crown  of  2  inches  at  the 
centre.  A  five-foot  sidewalk  is  provided  on  eacli  side 
of  the  roadway.  A  reinforced  concrete  railing  was 
moulded  outside  of  the  work  and  brought  in  place. 
'I'he  panel  sections  were  ten  feet  in  length.  ]3uring  the 
spring,  electric  lamps  will  1)e  placed  on  this  railing  to 
light  the  bridge. 

The  total  length  of  the  bridge,  including  the  abut- 
ments, is  440  feet.  The  total  cost  was  $45,000.  15,000 
feet  b.m.  of  2-inch  planed  spruce  lumber  were  used  in 
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Reinforcement  of  columns. 


the  forms.  The  cost  of  piles  was  approximately  90 
cents  per  lineal  foot  sunk.  The  side  railings  when  in 
place  cost  $5,600.  2,200  cubic  yards  of  plain  and  re- 
inforced concrete  were  set  in  the  forms.  The  unit  cost 
was,  for  the  plain  concrete,  approximately  $7  per 
cubic  yard,  and  for  the  reinforced  concrete  $22. 

The  work  was  directed  by  Mr.  G.  A.   Gruninger, 
the  contractor's  engineer,  of  Three  Rivers. 


How  Can  "Industrial  Railway"  Cars  Be  Dumped  Clean 
When  Discharging  at  the  Track  Level? 

The  small  (Ij/i-yard)  V-sha])ed  bodies  of  "indus- 
trial railway"  cars  do  not  completely  discharge  their 
loads  when  dumjjed  onto  the  ground  at  the  level  of  the 
track.  The  material  flows  out  into  a  pile  that  backs  up 
and  chokes  oflf  the  complete  discharge  of  the  load.  This 
is  a  serious  enough  difficulty  to  make  it  necessary  to 
employ  three  shovelers  to  clear  the  cars  where  as  much 
as  250  cubic  yards  of  sand  and  gravel  are  delivered 
daily  into  the  loading  skip  of  a  concrete  mixer  on  road 
work.  Engineering  and  Contracting  suggests  the  fol- 
lowing solution  of  the  problem  : 

Lay  a  strip  of  canvas  across  the  bottom  of  each  car 
and  up  the  sides.  Fasten  one  end  of  the  canvas  to  the 
upper  edge  of  the  car,  on  the  side  that  is  to  descend 
when  dumping.  Fasten  a  heavy  cleat  to  the  other  or 
free  end  of  the  canvas,  with  a  ring  in  the  cleat.  After 
dumping  the  car,  the  dumpman  hooks  a  rope  to  this 
ring,  and  the  engineman  winds  in  on  the  ro])e,  which 
])asses  through  the  snatch-blocks  and  around  the  winch 
head  of  the  engine.  This  draws  all  the  material  out  of 
the  car.  Whereupon,  the  strip  of  canvas  is  thrown  back 
across  the  bottom  and  sides  of.  the  car  ready  for  the 
next  load. 


Details  of  tie-beam  and  columns. 


The  National  Brick  Comi)any  of  I^ai^rairie,  Ltd., 
have  removed  their  offices  from  Victoria  Square  to  the 
Drummond  I'.uilding,  St.  Catherine  Street  West,  Mont- 
real. 
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Steam  and  Gas  Tractors  for  Farm  Work 

Greatly  Increasing  Production  in  Britain — 
Industry   Only   in    Its    Infancy    in   Canada 


THE  rapid  develo])ment  of  tractors  has  largely 
l)ecn  l)rou^ht  about  by  the  enemy  submarine 
activity.  Farming;-  tlie  world  over  is  under- 
j^-^oiiif^  a  revolution.  l''armers  are  required  by 
tlu'ir  respective  "governments  to  increase  the  acreage 
under  crop,  and  must  accomplish  this  with  much  less 
manual  labor  than  they  formerly  employed.  This  labor 
shortage;  and  the  enormous  demand  for  agricultural 
products,  leaving  out  the  fact  that  every  jjatriotic  (ler- 
son  is  doing  his  utmost  to  conserve  and  |)r(^)duce  food, 
merit  the  outlay  of  considerable  money  on  the  mechan- 
ical devices  for  tilling  the  soil. 

.As  a  class,  farmers  were  \ery  slow  to  adopt  the 
motor-driven  \'ehicle  as  a  mode  of  comeyance.  .\ow 
they  use  it  extensively,  for  they  find  it  is  the  means  of 
saving  much  time  and  labor  in  trans])orting  their  pro- 
duce t(j  the  market.  The  a])plication  of  self-propulsion 
to  machines  destined  to  operate  on  the  land  involves  ■ 
more  difficulties  than  are  met  with  in  designing  a  ma- 
chine to  operate  on  good  road  surfaces.  For  many 
years  the  only  method  for  mechanical  i)lowing  was  by 
cable  haulage,  in  this  case  the  motive  power  is  in  a 
stationary  unit,  placed  at  the  end  of  the  field.  The 
plow  is  drawn  by  a  cable  running  through  snatch- 
blocks  and  wound  on  the  drum  of  the  engine.  .\  great 
deal  of  time  was  lost  in  arranging  the  snatch-blocks, 
and  the  outlay  for  machinery  plant  was,  in  most  cases, 
out  of  the  c|uestion.  The  alternative,  now  being  de- 
velo])ed  at  a  remarkable  pace,  is  direct  haulage  by  a 
tractor  ]iroi)elled  by  steam  or  internal  combustion  en- 
gines or  electricity.  There  will  be  great  opportunities 
in  after-the-war  times  for  the  ajjplication.  in  more  ways 
than  one,  of  electrical  energy  for  tilling  the  land,  but 
at  ])resent  we  are  only  concerned  with  steam  or  motor 
engines. 

The  |)rohlem  that  at  present  requires  considerable 
attention,  and  is  still  a  matter  of  speculation,  is  whether 
a  universal  machine  or  a  s])ecial  machine  is  the  more 
economical.  Iti.s  no  easy  matter  to  construct  a  ma- 
chine that  is  adapted  equally  as  well  to  stationary 
work,  to  operating  on  the  land,  and  to  road  haulage 
|)urposes.  One  of  the  principal  objections  raised  by 
farmers  to  direct  traction  plowing  is  that  the  tractor 
compresses  the  earth  and  thereby  reduces  croppage. 
This  objection  was  largely  overcome  by  making  the 
tractor  wheels  with  a  wide  tread  and  having  the  front 
wheels  run  in  a  diflferent  track.  To  meet  conditions 
where  ordinary  wheels  cannot  be  made  to  answer  on 
the  land,  and  for  use  under  any  circumstances,  the 
chain  track  or  caterpillar  type  of  tractors  is  being 
manufactured  in  large  numbers.  The  haulage  of  war 
materials  in  the  Old  Country  and  the  effectiveness  of 
the  "tanks"  on  the  western  front  has  cmi)hasized  the 
practicability  of  this  method  of  propulsion.  It  is  said 
that  the  chain  tracks  add  mechanical  complications 
that  are  beyond  an  ordinary  farm  hand's  abilitv  to 
master,  and  that  the  friction  losses  are  high  and  the 
running  efficiency  very  low.  Whether  the  advantage 
of  si)reading  the  weight  over  a  larger  area  compensates 
for  the  mechanical  difficulties  arising  from  the  chain 
track  drive  has  still  to  be  i)rovcn.- 


.Agricultural  tractors  may  be  roughly  divided  into 
two  classes — those  which  are  i)ropelled  by  steam  and 
those  which  are  projielled  by  internal  combustion  en- 
gines. Steam  tractors  f(dl(nv  the  form  taken  by  road 
rollers,  but  are  considerably  lighter,  since  weight  is  an 
important  factor.  The  accompanying  illustration 
shows  a  steam  tractor  of  the  larger  type.  This  ma- 
chine, known  as  the  I*"oster  tractor  and  manufactured 
in  luigland,  has  its  advantages  in  the  fact  that  it  is 
\  cry  powerful  and  is  cai)al)le  of  handling  a  large  num- 
ber of  gang-])lows.  This  machine  was  built  esj)ecially 
f(jr  countries  like  the  Canadian  West  and  .Argentine 
i<e])ublic,  where  straw  and  other  \egetable  refu.sc  is 
used  as  fuel.  In  addition  to  direct  jjlowing,  the  engine 
fs  designed  to  run  a  3  ft.  6  in.  threshing  machine  at  its 
full  capacity,  and  is  cai)al)lc  of  hauling  such  a  thresher, 
t(jgether  with  sleeping-\an  and  water  cart  across  coun- 
try. 'J'he  tly-wheel  is  arr;inged  with  a  lialanccd  friction 
clutch  inside  the  rim,  which  is  used  to  back  the  engine 
away  from  a  threshing  machine,  without  it  being  neces- 
sary to  sto])  the  work  or  remove  the  belt.    This  ability 


./ 
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Foster  tractor  hauling  21-disc  ploufih. 

to  tighten  the  belt  is  particularly  valuable  in  varying 
temperatures  where  belts  stretch  considerably.  ']  he 
general  specifications  of  the  engine  are  as  follows- 

Continuous   economical   horse-power    :;T 

Continuous  maximum   horse-power  4."> 

Emergency  ma.ximum   horse-power  .  .  .12 

Diameter  of  cylinder   !•' {.  in. 

Length  of  stroke  ir.'  in. 

Diameter  of  Hy-wheel   4  it. 

Width  of  tly-wheel   lo  in. 

Revolutions  per  minute  (governing)  lsoan(li.'ii 

Diameter  of  driving  wheels  (i  ft.  fi  in. 

Standard  width  of  driving  wheels  -2  it.  6  in. 

Speed,  miles  per  hour :( 

Extreme  length  of  engine Ill  ft.  6  ii.. 

Height  to  to|)  of  Hy-wheel   it  ft.  fi  in. 

Kxtrenie  width  of  engine   li  ft.  S  in. 

Weight  empty,  tons  1 1 

Weight,  full,  in  working  order,  tons  I'J'  i 

Tractors  Propelled  by  Internal  Combustion  Engines 
In  the  case  of  t)il  or  gas  engines,  the  designer  has  .-i 
large  field,  and  is  able  to  evolve  types  of"  his  own.  .\ 
study  of  the  various  machines  on  the  market  show  - 
that  the  engineer  availed  himself  of  this  op])ortimit\ 
.Some  have  four  wheels,  some  three,  still  others  have 
only  two  wheels,  depending  im  a  wheel  attached  to  the 
plow  or  vehicle  it  may  be  drawing  for  further  support. 
F'inally,  there  is  the  motor-drixen  caterpillar  tractor. 


I 

I 


April    17,    1918 


THE    CONTRACT    RECORD 


309 


which,  it  is  Ijelicved,  is  destined  for  far  greater  de- 
veloijnient  than  is  at  present  the  case.  Nearly  all  the 
earlier  types  of  motor-driven  tractors  had  the  same 
fault  in  not  having  a  reserve  of  power  to  cope  with 
emergencies.  The  designers,  failing  to  recognize  that 
while  a  horse-power  in  an  engine  is  the  ability  to  gen- 
erate so  much  constant  energy,  it  is  often  necessary  for 
short  ])eriods  to  provide  for  overload.  It  has  been  de- 
termined that  it  requires  6  to  10  h.p.  to  plow  a  single 
furrow  at  the  rate  of  three  miles  ])er  hour,  depending 
on  the  nature  of  the  soil,  and  general  ])ractice  now  is 
to  equip  the  tractors  with  a  30  to  3h  h.p.  engine  and 
recimimend  the  use  of  a  three-furrow  plow. 

Two  illustrations  of  a  chain  track  type  of  agricul- 
tural tractor  are  shown.  In  Fig.  2  the  machine  is 
.shown  being  oi)erated  by  a  woman  and  hauling  a  three- 
disk  plow.  In  Fig.  3  the  same  machine  is  shown  ojier 
ating  a  threshing  machine.  The  engine  is  a  four-cycle, 
four-cylinder  ty[)e,  equipped  with  a  special  vaporizer 
for  dealing  with  oil  and  paraffin.  It  has  two  forward 
and  one  reverse  speed,  the  control  mechanism  being 
actuated  by  a  straight  through  lever.  The  clutch  is 
operated  b}-  a  fabric  to  metal  cone,  controlled  l)y  a  fool 
lever. 


Steel  Shoes  and  Links  for  Chain  Tracks 

ic  chain  tracks  ha\e  received  a  good  deal 


ai 


lention.  They  are  made  U])  of  |)ressed  steel  shoes  and 
pressed  steel  links,  the  former  having  si^ecially  shajjed 
gripi)ing  e.xcrescences,  which  are  worthy  of  note.  The 
|)ins  joining  the  shoes  and  links  together  are  hrst 
turned,  then  hardened  and  ground.  The  weight  of  the 
vehicle  is  carried  at  each  side  on  four  rollers,  inter- 
posed between  the  underside  of  the  frame  and  the  chain 
tracks.  At  the  top,  between  the  sprocket  wheels,  the 
tracks  are  guided  by  means  of  two  guide  rollers.  Means 
re  i)rovided  for  adjusting  the  length  of  the  chain 
racks  when  necessary.  The  tracks  are  arranged  t(j 
lift  independently  from  the  back  axle,  and  are  connect- 
ed together  at  the  front  end  by  means  of  the  axle  and 


Tractor  supplies  power  for  threshing. 

equalizing  levers,  so  as  to  enable  the  tractor  to  operate 
on  rough  ground  without  any  undue  stresses  being  set 
up. 

Steering  is  efTected  by  releasing  the  clutch  of  one 
of  the  chain  tracks  and  driving  through  the  other.  A 
brake  is  fitted  to  the  outer  casing  of  ,each  cone  clutch. 
.Each  brake  is  independently  o|)erated  by  means  of  a 
Joot  |)edal.  and  can  thus  be  utilized  to  lock  one  chain 
ttrack  when  the  other  is  being  revolved,  so  as  to  turn 
Ithe  vehicle.     TIic  control  levers,  change  speed  levers, 


and  switch  are  all  fixed  in  such  ])()sitions  that  they  are 
readily  accessible  from  the  driver's  seat. 

The  draw-bar  is  arranged  to  pull  from  a  ])oint  near 
tile  centre  of  the  machine,  and  to  swing  horizontally, 
so  as  to  ensure  that  the  pull  shall  always  be  taken  in  a 
direct  line.  The  draw-bar  ])ull  is,  we  are  informed, 
two  tons  in  slow  gear.  For  the  driving  of  machinery 
there  is  a  belt  pulley.  (Jne  of  the  illustrations  rei)re- 
sents  the  tractors  being  used  for  driving  a  threshing 
machine.     The   weight  of  the  tractor  on  the  road   is 


Chain-wheel  tractor  ploughing. 

6,400   pounds.      The    total    length    is    11    ft.,    the   total 
width  .T  ft.  4  in.,  and  the  extreme  height  5  ft.  6  in. 

The  whole  world  will  take  a  long  time  to  recover 
from  the  devastating  upheaval  to  which  it  is  at  present 
being  subjected,  but  it  would  take  much  longer  to 
establish  normal  conditions  were  it  not  that  mechani- 
cal methods  of  jjerforming  work  will  be  employed  to  a 
greater  extent  than  has  hitherto  been  the  case. 


\  ancouver  and  outside  capitalists  are  said  to  be 
preparing  to  erect  a  small  smelter  for  the  production 
of  pig  iron.  The  .syndicate  holds  claims  on  the  ore  de- 
posited at  Fanny  I5ay,  120  miles  up  the  coast,  formerly 
owned  by  David  McCallum.  The  claims  have  recently 
been  sold  for  a  reported  price  of  $60,000.  The  deposits 
are  already  being  worked,  showing  well  in  magnetite 
and  hematite  iron  ore.  The  claims  are  located  on  a 
slope  within  2.000  feet  of  tidewater,  where  excellent 
-hipj)ing  facilities  are  at  hand.  The  company  intends 
I  erect  a  plant  capable  of  handling  ten  tons  daily,  and 
work  is  to  be  started  in  the  near  future.  Arrangements 
have  been  comi)leted  for  the  disposal  of  all  the  pig  iron 
the  i)lant  can  turn  out,  and  in  view  of  the  present  ship- 
building activities  on  the  coast,  a  further  ex])ansion  is 
confidently  looked  for  by  the  company. 


Desert  Reclamation 

Iingland  is  already  planning  to  reclaim  the  deserts 
of  Mesopotamia  by  irrigation  on  so  grand  a  scale  as 
to  dwarf  everything  of  the  kind  hitherto  conceived. 
When  the  project  is  completed  half  the  present  popu- 
lation of  the  British  Isles  could  be  supported  on  the 
reclaimed  lands.  The  work  will  involve  extensive  har- 
bor development  and  railway  construction. 
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Kettle  Rapids  Bridge,  Nelson  River 

The  Present  End  of  Steel  on  the  Hudson  Bay  Rail- 
way  System — Continuous  Structure  1000  Feet  Long 


ONE  of  the  most  interesting  papers  recently  pre- 
sented before  the  Canadian  Society  of  Civil 
iuigineers  was  that  by  W.  Chase  Thompson, 
Consnlting  Engineer,  Montreal,  before  the 
Montreal  branch,  on  Thursday,  April  11,  describing 
the  Kettle  Rapids  Bridge.  This  is  a  bridge  spanning 
the  Nelson  River  at  a  point  about  332  miles  north 
of  The  Pas,  Man.  It  was  described  in  some  detail  in 
the  issue  of  the  Contract  Record  of  February  27,  1918, 
by  Mr.  Sterling  Johnson,  assistant  manager  of  con- 
struction, Canadian  Bridge  Company.  Further  in- 
formation submitted  by  Mr.  Thompson  in  his  paper, 
not  contained  in  Mr.  Johnson's  article,  is  given  below : 
There  are  three  important  bridges  on  the,  line: 
The  first  crosses  the  Saskatchewan  River  at  The  Pas, 
and  comjjrises  four  fixed-spans  of  aljout  150  feet  each 
together  with  a  swing  span  of  about  250  feet;  the 
second  crosses  the  Nelson  River  at  Manitou  Rapids, 
mile  242,  and  is  a  handsome  structure  of  conventional 
deck  cantilever  type,  with  a  channel  span  of  304  feet 
6  inches  and  anchor  spans  of  108  feet  9  inches,  supple- 
mented by  an  85-foot  plate-girder  span  at  the  north 
end;  the  third,  which  is  the  subject  of  this  paper, 
is  at  the  second  crossing  of  the  Nelson  River,  or  Kettle 
Rapids,  mile  332,  the  present  end  of  steel. 

Choice  of  Three  Types  of  Bridges     ' 

Three  types  of  bridges  were  practicable  for  this 
location ;  fir.st,  simple  spans,  with  temporary  members 
over  the  piers  for  cantilever  erection  of  the  channel 
span ;  second,  the  conventional  cantilever  bridge,  with 
a  central  freely-.suspended  span  ;  third,  a  true  continu- 
ous-girder bridge.  The  first  would  have  been  satis- 
factory, but  un-economical,  owing  to  the  great  weight 
of  extra  metal  required  for  erection  stresses  only.  The 
second  was  rejected  partly  on  account  of  the  objection- 
able articulated  joints  at  the  ends  of  the  suspended 
spans,  but  principally  because  of  the  expensive  shop 
and  erection  work  in  connection  therewith ;  for  an  ec- 
onomically-designed cantilever  structure  would  have 
required  a  much  greater  depth  over  the  ])iers,  with  con- 
siderably less  depth  at  the  abutments  and  for  the  sus- 
pended s])an,  resulting  in  sloping  chords  and  irregular 
webbing ;  besides,  in  order  to  obtain  such  economical 
proportions,  it  would  have  been  necessary  to  locate  the 
bottom  chords  as  close  to  the  base  of  rail  as  possible, 
thus  largely  increasing  the  quantity  of  concrete  in  the 
substructure. 

The  third  type,  as  designed  and  built,  is  the  most 
rigid  of  all,  and  the  most  economical ;  for  it  required 
no  extra  metal  for  erection  stresses,  except  in  the 
bottom  chords  of  the  chamiel  span  adjacent  to  the 
piers,  where  the  increase  of  section  was  slight ;  the 
simplicity  and  uniformity  of  the  framing  reduced  the 
cost  of  fabrication  to  a  mininunn  ;  and  the  continuous 
horizontal  chords,  without  adjustable  joints,  greatly 
facilitated  the  work  of  erection.  It  is  admitted  that 
continuous-girder  bridges  have  been  regarded  unfavor- 
ably in  the  past ;  for  it  has  been  claimed  that  the  usual 
theory  for  computing  the  stresses  therein,  which  as- 
sumes a  constant  moment  of  inertia,  is  inexact ;  that 


the  computation  of  the  stresses  is  too  difiicult  and 
tedious;  finally,  that  the  least  settlement  of  any  sup- 
port would  radically  alter  the  stresses  and  thus  en- 
danger the  structure.  No  doubt,  in  the  old  days  of 
pin-connected  bridges,  continuous  girders  were  unde- 
sirable in  many  respects;  although  a  notable  examj)li 
of  such  a  structure,  which  has  received  much  praise 
and  which  gave  excellent  service  for  many  years,  wa~ 
the  old  Canadian  Pacific  Railway  bridge  at  Lachinc. 
Now  that  pin-connections  have  been  almost  entirely 
suiierseded  by  riveted  joints,  continuous  girders  arc 
growing  in  favor;  and  the  most  remarkable  example  of 
such  construction  is  to  be  found  in  the  recently-con- 
structed Sciotoville  Bridge  over  the  Ohio  River,  com- 
])rising  two  continuous  spans  of  775  feet  each. 

Regarding  the  objection,  that  the  computed  stressc^ 
arc  inexact,  it  may  be  stated  that,  in  the  present  in 
stance,  the  reactions  were  first  computed  for  the  panel 
concentrations  by  formulae  as  given  in  Merriman  and 
Jacoby's  "Roofs  and  Bridges,"  part  IV.,  pp.  12  and  13. 
and  'afterwards  checked  by  the  elastic  method.  The 
difl'erence  in  the  results  obtained  by  these  two  meth- 
ods was  less  than  one-half  of  one  per  cent.,  whicli 
should  satisfy  the  most  exacting.  This  close  agree- 
ment was  undoubtedly  due  to  the  parallel  chords  and 
nearly  constant  moment  of  inertia :  but,  in  the  most 
extreme  case,  the  error  due  to  the  use  of  the  formulae 
would  probably  not  exceed  6  per  cent. 

The  objection,  that  the  labor  of  computing  the 
stresses  for  continuous  girders  is  too  difficult  and  tedi- 
ous, is  unworthy  of  notice,  especially  where  a  large 
and   important   structure   is   concerned. 

Finally,  the  claim  with  reference  to  results  that 
would  be  produced  by  a  possible  settlement  of  one 
or  more  of  the  supports,  is  more  rational,  but  much 
exaggerated  ;  for  continuous  girders  are  very  elastic 
structures,  and  can  accommodate  themselves  to  small 
settlements  of  supports  without  dcveUiping  serious  al- 
terations of  stress  in  their  members.  In  this  case, 
the  ends  of  the  trusses,  if  unsupported,  would  deflect 
25  inches  below  the  horizontal  line  from  dead-load  ; 
and  the  alteration  in  the  dead-load  reactions  at  the 
aljutmcnts  due  to  raising  or  lowering  the  end  suj)- 
ports  a  whole  inch  would  only  be  9.500  lbs.,  or  4  per 
cent.,  whilst  the  reactions  and  stresses  for  the  live-load 
would  not  be  affected  at  all.  Moreover,  it  is  incon- 
ceivable that  any  settlement  of  the  foundations  can 
take  place,  as  they  are  all  on  the  solid  rock ;  other 
wise,  this  design  would  not  have  been  adopted.  Fur- 
thermore, in  order  to  provide  for  |)ossible  small  inac- 
curacies in  fabrication  or  erection,  the  ends  were  made 
adjustable  by  allowing  \%  inches  for  shims  between 
the  shoe-castings  and  the  bottom  chords ;  and  hydraulic 
jacks,  with  gauges  attached,  were  used  to  set  the  end> 
at  the  height  necessary  to  obtain  the  computed  dead- 
load  reaction.  In  this  connection,  and  referring  again 
to  the  Sciotoville  Bridge,  the  following  quotation >- 
from  an  article  by  Clyde  B.  Pyle.  published  in  I'jigi 
necring  News-Record,  January  31,  1918.  will  bo  (M 
interest : 

"One  of  the  most   striking  features  of   the   entiie 


i 


April   17,   1918 


THE    CONTRACT    RECORD 


311 


erection  was  the  curve  for  the  last  few  inches  of  the 
jacking,  after  the  steel  towers  were  both  free.  The 
computed  increment  for  each  inch  of  lift  was  7.5  tons ; 
and  the  actual  increase  in  load  was  too  small  to  be 
read  on  the  gauges. 

"It  is  quite  evident  from  this  condition  that,  for 
long-span  continuous  trusses,  it  is  not  as  vital  a  point 
as  was  formerly  thought  to  be  the  case  to  have  the 
supports  at  exactly  correct  elevations.  In  this  case 
an  error  in  setting  one  of  the  end  supports,  say  as  much 
as  3  inches,  would  have  changed  the  end  reaction  22.5 
tons,  or  the  stress  in  the  end  post  32  tons,  which 
would  be  less  than  the  probable  error  in  computing  the 
actual  stress  in  that  member.  The  worst  condition 
of  shop-work,  erection  and  setting  of  shoes  could  not 
])ossibly  total  more  than  one  inch ;  so  that  the  cer- 
tainty of  stresses  and  therefore  the  safety  of  such 
a  bridge  is  left  without  cpiestion. 

"The  fact  that  complications  enter  into  the  de- 
sign and  erection  cannot  bar  the  use  of  such  bridges 
as  long  as  they  are  economical.  The  reasons  usually 
given,  that  the  stresses  are  not  statically  determinate 
and  that  uncertainties  of  stresses  result  from  slight 
errors  in  elevation  of  the  supports,  are  no  longer 
valid." 

Details  of  Design 

The  structure  has  been  designed  in  accordance 
with  the  General  Specifications  for  Steel  Bridges,  is- 
sued by  the  Department  of  Railways  and  Canals  in 
1908,  oxcei)t  for  a  slight  modification  in  the  impact 
formula,  aiTecting  alternating  stresses  only,  and  a 
change  in  the  allowabfe  unit  stresses  for  compression 
members. 

In  the  matter  of  impact,  when  dealing  with  alternate 
live-load  stresses,  the  Department's  s])ecification  re- 
quires the  impact  to  be  cominited  by  scpiaring  the 
arithmetical  sum  of  the  tension  and  compression 
stresses  due  to  the  live  load  (or  the  range  of  stress), 
and  dividing  by  the  maximum  algebraic  sum  of  co- 
existing dead  load  and  live  load  stresses,  or 

range' 


I  = 


Now,  taking  an  extreme  case  in  which  a  member  is 
subject     to     alternating     live-load     stresses  of  equal 
amounts,  but  no  dead-load  stress,  the  impact  would  be 
(L  +  L)= 

=  4L, 

L 

or  four  times  the  live-load  stress  of  either  kind,  which 

is  certainly  excessive.     If,  however,  we  take  for  the 

range  the  live-load  stress  of  one  kind  and  add  to  it 

,4/10  of  that  of  the  other  kind,  we  have 

(L  +  0.4L)' 

=  3L, 

L 

^approximately,  or  an  impact  equal  to  twice  the  live- 
load  stress  of  either  kind,  which  would  seem  to  be 
imple.  In  conformity  to  the  above  argument,  impact 
las  been  computed  by  the  formula, 

range' 

1= 

max. 
with  the  arbitrary  stipulation  that  the  range  shall  be 
taken  as  the  arithmetical  sum  of  the  live-load  stress 
of  the  greater  kind  and  4/10  of  that  of  the  lesser. 
When  the  live-load  stress  is  of  one  kind  only,  the 
formula  reduces  to 

L' 

~"    L  +  D   ' 
|n  which  L  —  live-load  stress  and  D  =  dead-load  stress. 


Concerning  the  unit-stresses  for  compression  mem- 
bers, the  Department's  specification  calls  for  16,000 
lbs.  per  square  inch  reduced  by  Gordon's  formula, 
using  in  the  denominator  the  factor  18,000  for  square 
ends,  12,000  for  one  square  and  one  pin  end,  and  9,000 
for  pin  ends.  It  is  now  quite  generally  recognized, 
however,  that  16,000  lbs.  per  square  inch  is  entirely 
too  high  for  short  columns ;  and  the  Joint  Committee 
on  Columns  and  Struts  in  the  United  States,  which 
has  recently  submitted  its  final  report,  recommends 
a  maximum  working  unit  stress  of  12,000  lbs.  per 
square  inch,  which  is  therein  shown  to  provide  a 
factor  of  safety  of  2,  or  the  same  as  for  tension  mem- 


.^bulment  No.  1  under  construction. 


liers  when  designed  for  a  unit  stress  of  16,000  lbs.  per 
s(|uare  inch  on  the  net  section.  In  the  General  Speci- 
fication for  Steel  Highway  Bridges,  recently  adopted 
by  the  Society,  the  formula  for  compression  members 
is  12,000  —  0.3  (1/r)',  which  becomes  zero  when  1/r 
=  200.  In  this  bridge,  the  compression  members  have 
been   designed  in  accordance  with   the  formula, 

(1/r)' 

13000/1  -I 

30000 

which  agrees  closely  with  that  adopted  by  the  Society 
for  values  of  1/r  up  to  70,  but  gives  somewhat  higher 
unit   stresses  for  greater  working  ratios. 

The  total  estimated  weight  of  steel  in  the  struc- 
ture (including  floor  bolts),  computed  from  the  writer's 
detail  drawings  before  the  contract  had  been  awarded, 
was  4,424,000  lbs. ;  and  the  actual  shipping  weight,  as 
determined  by  the  scales,  was  4,415,000  lbs. 

Substructure 

The  substructure  is  of  concrete  throughout,  com- 
posed of  pit  gravel  and  cement,  in  such  proportions 
as  were  found  by  trial  to  give  the  best  results.  It 
had  been  intended  to  construct  at  least  the  abutment 
and  pier  on  the  southern  side  of  the  river  during  the 
autumn  of  1916;  but  the  track  did  not  reach  the  bridge 
site  until  the  end  of  October;  cold  weather  set  in 
shortly  after,  and  there  was  barely  time  to  construct 
the  foundation  for  abutment  1.  Excavation  for  this 
foundation  was  carried  to  a  depth  of  over  10  feet, 
through  frozen  clay  and  silt,  to  the  solid  rock.  The 
concrete  was  placed  during  the  second  week  in  De- 
cember, and  in  very  cold  weather;  but  the  materials 
had  been  heated,  the  mass  was  large  and  the  result 
was    entirely    satisfactory;    as    found    from    a    careful 
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inspection   the  following  spring.     Ti)f  abutment   was 
completed  durihg  the  month  of  April,   1917. 

Operations  at  pier  2  were  begun  on  April  10th, 
and  under  very  adverse  circumstances;  for  the  river 
was  then  at  elevation  328.0,  or  10  feet  above  the  aver- 
age rock  surface  at  this  j)oint ;  and  the  rock  was  cov- 
ered with  a  solid  mass  of  ice,  25  feet  thick.  However, 
it  was  necessary  to  get  ahead  with  the  work  as  rapidly 
as  possible;  so  the  ice  was  excavated,  and  the  rock 
was  bared  by  May  5th,  at  which  date  the  water  had 
fallen  to  elevation  325.0.  Although  the  ice  walls  of 
the  excavated  shaft  appeared  to  be  perfectly  solid 
throughout,  the  water  percolated  through  and  stood 
at  the  same  elevation  as  that  in  the  open  river  channel ; 
but  it  was  perfectly  still,  without  current  or  surge.  A 
timber  caisson,  conforming  on  the  bottom  to  the  irreg- 
ularities of  the  rock  surface,  was  then  constructed; 
and  all  small  openings  therein  were  sealed  by  sheet 
piling,  carefully  scribed  and  driven  so  as  to  broom  the 
ends  thereof.  Every  inch  of  the  rock  surface  inside  of 
the  caisson  was  then  picked  with  needle  bars,  to  in- 
sure that  it  was  entirely  clear  of  ice ;  and  heated  con- 
crete was  deposited  by  deep-sea  buckets.  The  rock 
.surface  at  this  pier  had  previously  been  carefully  ex- 
amined during  low  .water,  and  found  to  be  absolutely 
sound ;  thus  every  confidence  may  be  ])laccd  in  the 
foundation.  The  footing  for  this  i)ier  was  comi)leted 
on  May  9th  ;  the  construction  of  the  main  shaft  thereof 
offered  no  difificulties,  and  was  effected  without  in- 
cident. 

At  pier  3,  no  difficulties  incident  to  water  or  ice 
were  encountered ;  for  work  at  this  point  was  not 
started  until  June  29th ;  but  there  was  a  horizontal 
fissure  in  the  rock  at  about  elevation  322.0,  which 
necessitated  blowing  up  by  dynamite  the  overlying 
mass.  This  resulted  in  giving  an  entirely  satisfactory 
though  very  irregular  foundation,  to  which  the  foot- 
ing for  the  pier  was  made  to  conform. 

Excavation  for  abutment  4  was  commenced  on 
Tune  14th,  and  was  carried  through  about  10  feet  of 
frozen  clay,  silt  and  boulders  to  the  solid  rock.  The 
footing,  up  to  elevation  341.5,  was  completed  July  21st. 
The  pit  gravel,  used  throughout  on  this  vvork,  was 
invariably  frozen  and  required  to  be  thawed  by  steam ; 
thus  all  of  the  concrete  was  placed  warm,  and  with 
most  gratifying  results;  for,  on  removal  of  the  forms, 
not  a   single  bad   spot  was  discovered. 

The  butterfly  wing  walls  of  the  abutments  were 
reinforced  by  twisted  steel  rods,  one  inch  square, 
placed  3  inches  from  the  rear  surface.  There  were 
horizontals,  6  inches  apart,  wired  to  verticals,  3  feet 
apart.  In  addition,  two  such  rods  were  placed  along 
the  upper  edge  of  the  wings.- 

The  total  quantity  of  concrete  in  the  work  is  about 
3,000  cubic  yards ;  and,  of  reinforcing  steel  in  the  wing 
walls,  2,300  lbs. 

General 

The  laying  out  of  the  work  was  difficult  and  tedi- 
ous, owing  to  the  irregularity  of  the  ground  and  to 
the  necessity  of  locating  pier  3  by  triangulation  ;  but 
the  instrument  work  was  done  with  such  care  and 
])recision  that  all  imjjortant  dimensions  and  distances 
were  afterwards  found  to  be  practically  exact.  In 
locating  the  centre  line  of  bed  plates  on  pier  2.  and 
that  of  the  shoe  castings  on  pier  3,  where  great  ac- 
curacy was  desired,  the  piano-wire  method  of  measure- 
ment was  used,  taking  into  account  the  pull  on  the 
ends  of  the  wire  and  the  corresponding  sag,  as  deter- 
mined on  a  level  surface,  and  making  the  proper  cor- 


rection for  temperature.  Tiie  distance  between  centres 
of  bearings  on  piers  2  and  3  was  afterwards  found  to 
agree  with  the  steel  structure,  as  built,  within  5/16 
inch.  It  had  been  specified  that  the  centre  line  of  the 
expansion  shoes  should  coincide  with  that  of  the  cor- 
res[)onding  bed  ])lates  at  a  temijerature  of  30  degrees, 
Fahrenheit ;  and,  on  inspection,  with  the  thermometer 
at  zero,  the  centre  line  of  the  roller  shoes  at  pier  2 
was  found  to  be  exactly  1'4  inches  northerly  of  the 
centre  line  of  the  bed  plates,  instead  of  15/16  inch,  the 
amount  of  contraction  in  the  steel  work  in  400  feet 
for  a  fall  in  temperature  of  30  degrees.  Thus  the  dis- 
tance between  the  bearings  was  too  great  by  5/16  inch. 
If  there  had  been  any  appreciable  error  in  the  setting 
of  the  bearings  on  these  ])iers,  it  could  have  been  recti 
fied,  as  provision  had  been  made  for  jacking  up  the 
structure,  if  necessary ;  but,  as  the  dead  load  reactions 
here  are  about  500  tons  each,  and  the  shoes  very  awk- 
ward to  move,  any  such  adjustment  after  erection 
would  have  been   difficult  and   expensive. 

The  entire  work  has  been  under  the  general  super- 
vision of  Mr.  W.  .\.  Bowden,  Chief  Engineer,  Ue])art- 
ment  of  Railways  and  Canals,  Ottawa;  and  of  Mr. 
J.  W.  Porter,  Chief  Engineer,  Hudson  Bay  Railway, 
The  Pas.  It  was  designed  in  full  detail  by  the  writer. 
who  has  been  retained  throughout  for  consultation  in  ' 
connection  therewith.  The  sui)erstructure  was  fabricat- 
ed and  erected  by  the  Canadian  Bridge  Com])ai"iy.  Ltd.. 
Walkerville,  Ont.  Mr.  T.  B.  Campbell,  Bridge  Engi- 
neer, Hudson  Bay  Railway,  was  in  charge  of  the 
bridge  site,  under 'whose  immediate  supervision  the 
concrete  work  was  constructed,- and  by  whom  all  lines 
and  elevations  for  the  erection  of  the  steel  work  were 
given;  Mr.  I.  E.  Mahon  was  the  Superintendent  of 
Erection  for  the  bridge  company;  and  Mr.  James  Carr. 
representative  of  the  Canadian  Inspection  and  Testing 
Laboratories,  Limited,  attended  to  the  field  inspection. 
The  entire  work  has  been  carried  out  without  loss  of 
life  and  without  a  serious  accident. 

Great  credit  is  due  to  Messrs.  McDonald  Brothers. 
for  the  excellence  of  the  c<jncrete  work ;  to  Mr.  Camp- 
bell, for  the  accuracy  of  his  lines  and  elevations,  and 
for  his  efficient  supervision ;  to  the  engineers  of  the 
bridge  company,  for  their  splendidly  conceived  and 
carefully  prejiared  scheme  of  erection  ;  to  the  shops. 
ff)r  the  neatness  and  accuracy  of  workmanshij) ;  finally, 
to  Mr.  Mahon,  for  his  skill  and  care  in  handling  under 
difficulties  this  important  and  somewhat  unu.sual  piece 
of  erection  work. 


The  first  quarter  of  the  year  has  not  opened  well 
for  the  Montreal  building  trade,  judging  by  the  civic 
permits.  Last  month  the  total  was  $24r660,  a  de- 
crease of  $101,800.  while  the  value  for  the  three  months 
was  $434,815,  a  decrease  of  $561,105.  More  work,  how- 
ever, is  coming  out.  but  is  not  of  much  imi)urtance. 
While  it  looks  as  if  there  will  be  a  little  activity  in  the 
construction  of  schools  and  churches,  at  the  moment 
the  outlook  for  heavy  construction  is  not  satisfact(jrv. 
Montreal  contractors,  so  far.  have  not  been  entrusted 
with  so  many  out-of-town  contracts  as  was  the  case  in 
the  two  previous  years,  but  they  are  ho|)ing  that  the 
government  office  at  Ottawa  will  come  their  way. 
Some  three  or  four  bids  from  Montreal  firms  are  in. 
Prices  of  building  supjdies  are  higher,  due  in  some  de- 
gree to  increased  transportation  charges  and  wages. 


.\  company  is  i)eing  |)romi>te(l  lor  the  construction 
of  concrete  vessels  in  \"ancouver.  • 
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Motor  Trucks  and  Hi 

" ~~~~ ~~ By  Maurice  B. 

1 1  \i  latest  report  of  the  Bureau  of  Railway  Eco- 
nomics  for   the    Railroads'   War   Board   shows 
loaded  car  in  August,  1917,  was  27.9,  2.6  tons 
that  the  number  of  tons  of  freight  carried  per 
more  than  for  the  corresponding  period  in  1916.     For 
.he  same  comparative  months,  the  average  trainload 
tonnage  rose  from  646  to  686.    Again,  for  the  month  of 
August  the  average  freight  locomotive  dailv  run  in- 
creased from  68.8  in  1916  to  69.4  in  1917.     In  1915  the 
daily  average  was  slightly  over  64  miles  per  day.    The 
daily  run  of  freight  cars  decreased  between   August, 
1016-17  from  27.5  to  27.1  miles. 

These  figures  represent  the  outcome  of  the  rail- 
uads'  endea\ors  to  increase  hauling  efficiency.  Jvx- 
ess  car  loading,  more  careful  stowing  of  freight,  sail- 
[ing  days  for  less  than  carload  shipments,  and  other 
gencies  all  contributed.  l>ut  examine  the  reports  of 
nfilled  car  requisitions  on  the  first  of  these  months  in 
917: 

Mav  148,216 

lun'e    106,649 

July   77.682 

.\ugust 33.776 

September 40.000 

October   70,000 

November  140,000 

Compare  the  shortage  of  nearly  34,000  cars  on  Au- 
ust  1,  the  season  of  maximum  car  supply,  with  the 
situation  on  the  1st  of  August.  1915.    There  was  then  a 
surplus  of  265.000  cars. 

I^B  Excess  Demand  for  Transportation  Growing 

W^m      Commenting  on  the  car  shortage  of  Xovember   1, 
l^vRailway  Age  Cazette  says  :  "The  conclusion  is  obxious. 
Increases  in  traffic  are  again  occurring  faster  than  in- 
creases in   transportation   efficiency.       Under  present 
onditions  that   means    that  the    excess    demand  for 
ransportation  over  the  supply  of  it  is  growing." 

Translating  the   car   shortage   of   November    1     in 

erms  of  tonnage  withheld  from  movement,  there  were 

ppro.ximately  3,906,000  tons  of  all  commodities;  5,700 

reight  trains  above  the  available  supply  were  required. 

These  are  the  facts  on  railroad  hauling  capacity  to- 

jday.     What  of  the  future? 

The  best  railroad  officials  expect,  or  e\en  hope  to 
o,  in  the  coming  year  is  to  add  enough  new  locomo- 
tives and  freight  cars  to  replace  what  is  forced  to  be 
crapped  through  entire  lack  of  utility.  If  every  car- 
ier  were  able  to  pay  spot  cash  for  new  equipment  it 
could  not  be  secured,  and  there  is  a  threatening  short- 
age in  materials  available  for  repair  and  maintenance  of 
track  and  rolling  stock.  }'"our  new  locomotives  were 
recently  delivered  to  the  ICastern  division  of  the  Penn- 
sylvania Railroad,  delivery  on  which  was  to  have  been 
last  February.  On  the  same  division  between  30  and 
40  locomotives  were  thrown  out  of  commi'ssion  in  the 
recent  cold  snap  by  frozen  tubes.  iVt  a  time  when  cars 
and  engines  are  working  more  miles  per  day  than  ever 
before,  a]:iproxinjately  10  per  cent,  less  are  awaiting  re- 
pairs in  the  shoj).  .According  to  the  report  of  the  chief 
inspector  of  locomotives  to  the  Interstate  Commerce 
Commission,  there  are  54.5  |)er  cent,  of  locomotives  in 

I       "Chief  Ensrineer,  National  Pavine  Brick    Manufacturers'  Association, 
Cleveland. 
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service  that  are  defective,  7.5  per  cent,  more  than  a  year 
ago. 

Railway  Age  (jazette  addresses  itself  to  the  ques- 
tion :  "Have  the  railways  reached,  or  are  they  closely 
approaching,  the  limit  of  their  capacity  with  their  pres- 
ent facilities?"    It  says: 

Railroads  Approach  Limit  of  Capacity 

"The  railways  as  a  whole  are  still  increasing  the 
amount  of  traffic  they  are  handling;  and  nobody  can 
compare  the  statistics  of  car  capacity  with  those  of  the 
tons  actually  being  hauled  per  loaded  car,  ...  or 
the  comparative  statistics  of  dififerent  roads,  showing 
as  they  do  that  some  roads  are  handling  more  business 
I)er  mile  of  track  and  per  mile  of  line  than  other  roads 
under  comi)arable  conditions,  without  concluding  that 
it  is  possible  to  handle  a  much  greater  tonnage  with 
existing  facilities.  But  what  is  possible  and  what  is 
practicable  are  commonly  two  very  dififerent  things: 
and  this  is  obviously  the  case  here.  .  .  .  All  the 
evidence  indicates  that,  under  existing  conditions,  the 
railways  are  approaching  the  limit  of  what  is  practic- 
able for  them  to  do." 

On  November  15  the  Railroads'  War  Board  issued 
lUilletin  42  to  all  railroads,  containing  14  suggestions 
for  expediting  trans])ortation  and  relieving  shortages, 
the  eleventh  of  which  read : 

"Encourage  the  use  of  motor  trucks  and  trolley 
lines  for  handling  short-haul  freight." 

This  statement  at  once  disposes  of  the  claim  ihat 
motor  truck  transportation  will  injure  the  railroads  by 
competition.  Motor  trucks  for  short  hauls  merely  re- 
lieve the  railways  of  that  portion  of  their  business 
which  most  reduces  their  effectiveness  in  moving  car- 
load shipments  of  long-haill  commodities,  which  is  pro- 
ductive of  terminal  congestion,  and  from  which  they 
derive  the  least  revenue.  The  railroads  are  doing  their 
utmost  to  keep  freight  moving,  but  the  volume  is  too 
great.  But  they  realize  the  vital  necessity  that  the 
relief  measures  be  found,  because  they  know  that  upon 
transportation  rests  the  major  burden  of  war  prepara- 
tions and  military  maintenance.  The  problem  is 
squarely  placed  before  the  public  to  provide  the  relief. 

Highway  Transportation  as  a  Means  of  Relief 

We  have  the  highways  in  better  or  worse  condition 
for  this  service,  but,  whatever  their  condition,  we 
should  make  it  a  guiding  i)rinciple  to  shi])  nothing  by 
railway  that  can  possibly  be  sent  over  the  highway. 
Approximately  50  per  cent,  of  present  freight  traffic  Is 
now  directly  connected  with  war  maintenance,  and 
within  the  coming  year  it  is  expected  that  this  amount 
will  rise  to  75  per  cent.  W.  A.  Alsdorf,  secretary  of 
the  Ohio  Good  Roads  Federation,  recently  said:  "If 
the  war  is  not  won  in  six  months  virtually  every  pri- 
vate shipper  will  be  forced  to  send  his  freight  over  the 
highway." 

Let  the  Cleveland-Akron  highway  in  Ohio  serve  as 
an  example  of  short-haul  relief,  hi  a  recent  72-hour 
traffic  survey  504  trucks  were  observed  in  32  hours. 
Twenty-eight  diflTerent  commodities  were  recorded, 
aggregating  890  tons.  If  freight  cars  had  been  used! 
32  vyould  have  1  een  required,  i'.ut  relief  was  afforded 
e(iui\alent  to  despatching  one  car  an  hour  alternately 
from  Cleveland  to  Akron  and  from  Akron  to  Cleve- 
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land.  'Jhis  traffic  also  was  CMitirely  spontaneous;  it 
was  entirely  without  any  encoura,y;ement  to  make  use 
of  the  advantage  other  than  the  potential  opportunity. 

A  motor  truck  traffic  of  16  vehicles  an  hour  is  far 
below  the  capacity  of  a  substantial  highway.  H  the 
traffic  were  to  be  at  the  rate  of  one  vehicle  a  minute, 
there  can  be  transported,  between  6  a.m.  and  10  ii.m., 
7,200  tons  of  freight  between  Akron  and  Cleveland. 

For  every  30  days  there  is,  then,  relief  at  the  rate  of 
315  trainloads,  the  equivalent  of  five  trains  a  day  each 
way. 

'J'o  build  an  enduring  commercial  highway  be- 
tween two  cities  50  miles  apart  requires  the  loan  of 
5,000  single  freight  car  trii)S  if  all  the  materials  for  the 
road  are  imported.  This  assumes  a  monolithic  brick 
highway  18  feet  wide,  4-inch  brick  laid  on  4-inch  con- 
crete, without  curbing.  After  the  road  is  built  the 
original  loan  of  cars  is  repaid  in  relief  in  35  days,  and 
for  every  30  days  thereafter,  on  the  truck-a-minute 
basis,  the  .same  315  trainloads  can  be  shipped.  Repro- 
duce these  illustrations  in  general  application  through- 
out the  country  and  transi)ortation  shortage  is  a  thing 
of  the  past. 

Highway  Engineer's  Field  Widened 

Daily  reports  are  forthcoming  of  new  enterprises 
making  use  of  highways  for  commercial  transporta- 
tion. The  highway  engineer  is  seeing  his  functions 
expanded  from  merely  those  of  a  technical  capacity  in 
design  and  construction  to  a  new  field  wherein  he  be- 
comes a  highway  transportation  engineer.  In  his  new 
relation  the  element  of  traffic  becomes  more  signifi- 
cant.    The  factor  of  economic  service  is  introduced. 

The  value  of  traffic  censuses  as  measuring  condi- 
tions at  the  moment  and  aiifording  a  basis  for  estimat- 
ing future  traffic  is  widely  expounded.  There  is,  how- 
ever, little  beyond  a  general  value  in  the  theory.  There 
is  no  accurate  basis  of  correlating  the  results  of  traffic 
surveys  and  the  type  of  im])rovement  actually  to  be 
chosen.  Thus  we  find  not  less  than  five  or  six  differ- 
ent types  of  surfacing  on  one  road  bearing  the  same 
character  of  traffic  throughout  its  length.  A  theory 
which  brings  .such  a  diversity  of  results  can  have  little 
of  scientific  merit  to  recommend  it. 

The  comimercial  use  of  highways  forces  a  readjust- 
ment in  our  views  of  traffic  itself.  Counting  and  class- 
fying  traffic  means  little  in  itself.  The  weight  of 
vehicles  becomes  iiaramount.  Heretofore  practical 
recognition  of  vehicular  weights  has  come  from  legis- 
lative rather  than  from  .scientific  bodies.  Nearly  all 
laws  restricting  weights,  however,  have  had  the  eflfect 
of  denying  the  use  of  highways  to  a  character  of  ser- 
vice that  the  present  transportation  jiredicament  of  the 
country  renders  essential  to  be  encouraged.  The  basis 
of  this  legislative  restriction  seems  to  be  that  type  of 
road  im])r()vement  which  is  cut  into  and  rutted  by 
heavy  traffic — traffic  that  represents  a  practical  carry- 
ing unit. 

Those  types  which  are  structurally  incapable  of 
becoming  rutted  or  broken  U])  are  ])laced  in  the  same 
class  by  the  law.  The  situation  is  exactly  analogous 
to  what  would  obtain  if  railroad  engine  and  car 
weights  were  to  be  restricted  to  the  load-bearing  capa- 
city of  rails  60  ])ounds  to  the  yard  laid  in  a  cinder  bal- 
last, when  there  are  thousands  of  miles  of  railroad  line 
built  of  120-pound  rails,  rock  ballasted,  that  are  par- 
ticularly intended  for  the  heaviest  rollintr  stock. 

Railroad  engineers,  by  ])racticc,  have  demonstrated 
that  they  have  a  clearer  grasj)  of  what  is  meant  by 
building  a  road  to  meet  the  traffic  than  have  highway 


engineers.  They  know  the  economy  of  hauling  in  the 
larger  units,  and  so  they  correspondingly  increase  the 
strength  of  their  roadbeds  and  bridges  to  accommo- 
date more  economical  hauling. 

ClassiBcation  of  Highways  According  to  Capacity 

Under  the  new  conception  a  highway  rei)resents  a 
potential  transportation  asset  belonging  to  the  public. 
There  should,  then,  be  a  concerted  move  on  the  part  of 
the  public  and  its  officials  to  encourage  the  use  of  the 
road  up  to  the  limit  of  its  capacity.  In  other  words,  we 
must  "dig  up  the  business  for  our  roads."  and  adjust 
our  viewpoint  of  their  functions  to  this  attitude.  Our 
highways  will  then  be  classified  as  one-ton  roads, 
three-ton  roads,  or  five-ton  roads,  and  a  uniform  sy.s- 
tem  of  regulation  adopted  which  encourages,  not  dis- 
courages, use. 

At  the  outset  of  applying  this  program  there  are 
thousands  of  roads  whose  cai>acity  of  commercial 
transportation  is  limited  bv  the  particular  unfitness  of 
a  few  miles,  either  unimproved  or  once  improved  and 
allowed  to  deteriorate.  Bringing  these  roads  into  ser- 
viceable condition  suggests  itself  as  the  first  step. 

Many  roads  are  adequately  surfaced,  but  bridges 
and  culverts  are  weak  or  defective.  The  ex])erience  of 
the  Goodyear  Company  of  Akron,  Ohio,  in  ])rojecting 
their  truck  line  from  Akron  to  Boston  illustrates  this 
handicap.  Because  of  weak  1)ridges  this  company  was 
unable  to  make  use  of  the  most  desirable  route — that 
through  Cleveland,  BufTalo  ,and  Albany— in  spite  of 
the  fact  that  the  distance  is  less,  the  grades  easier,  and 
the  general  character  of  the  road  surface  superior. 
Consequently,  they  were  forced  to  choose  a  road  hav- 
ing twenty  miles  of  unimproved  clay  and  three  moun- 
tain ranges  to  cross,  through  which  an  average  speed 
of  only  six  miles  an  hour  has  been  |)ossible.  The  con- 
struction of  new  bridges  and  culverts  and  .strengthen-' 
ing  those  that  are  weak  has  been  a  frequent  subject  of 
discussion,  but  this  is  now  a  time  for  action  rather  than 
prolonged  argument. 

The  great  need  for  usable  highways  suggests  an 
orderly  progress  from  improvement  in  1918,  first,  con- 
necting the  gaps  in  improved  roads;  second,  proceed- 
ing to  the  improvement  of  main  highways  between 
important  centres  for  commercial  transportation ;  and, 
third,  extending  as  rapidly  as  possible  road  imjjrove- 
ments  in  farming  country  as  an  aid  to  the  marketing  of 
crops,  and  without  which  increased  farm  production  is 
virtually  i^rohibited. 

Legislative  Encouragement  is  Necessary 

The  substitution  of  legislative  encouragement  for 
restriction  and  the  creation  of  endeavors  to  .secure  a 
wider  use  of  highways  are  essential. 

The  ex|)erience  of  the  Goodyear  Tire  and  Rubber 
Company,  previously  cited,  shows  that  the  co.st  of 
motor  truck  hauling  to  them  has  been  less  than  the 
cost  of  express  .shipping  The  saving  in  time  over  ex- 
press and  freight  transiwrtation  has  more  than  repaid 
the  effort.  The  public  generally  will  be  in  a  position 
to  take  advantage  of  highway  .shi|)ping  once  it  appre- 
ciates the  gravity  of  the  situation  which  calls  for  relief, 
and  the  asset  to  be  found  in  its  highways. 

The  Shawinigan  Water  and  Power  Company  have 
under  consideration  the  extension  of  their  carbide  and 
electrode  plants.  Operations  have  been  commenced  on 
the  large  acetic  acid  works  which  the  company  are 
building  at  Shawinigan  Falls  for  the  United  States 
Government,  and  part  of  the  electrical  equipment  has 
been  purchased. 
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Hog  Raising  on  Garbage 

Profitable    Method  of  Disposal— Extracts  from 

Pamphlet    Issued  by    Commission    of 

Conservation 


Till':   feedinj;-  of  garl)age  has   met    with   varying 
degrees  of  success  in  a  number  of  places  in  both 
Canada  and  the  United  States.     In  Canada  the 
feeding  of  garbage  to  swine  is  conducted  under 
li'cense  and  inspection.     It  must  be  sterilized  before 
being  fed.    The  method  of  sterilization  employed  is  to 
thoroughly  boil  the  garbage  before  feeding. 

The  following  is  section  88;54  tif  the  Animal  Con- 
tagious Diseases  Act : 

"The  feeding  of  swine  upon  garbage  or  swill,  either  raw 
or  cooked,  obtained  elsewhere  than  on  the  premises  where 
fed,  is  prohibited,  unless  special  permission  is  first  obtained 
from  the  Veterinary  Director-General." 

Aluch  of  the  most  valuable  garbage  is  already  being 
used,  as  there  are  at  present  a  number  of  licensed  gar- 
bage feeders  in  the  neighborhood  of  many  of  the  cities 
in  Canada,  who  contract  with  the  hotels,  restaurants, 
and  larger  boarding  houses  for  their  kitchen  refuse. 

Another  point  which  must  not  be  lost  sight  of  is 
that  the  amount  of  garbage  from  cities  and  towns  has 
recently  been  materially  reduced  b\'  the  practice  of 
economy  and  the  high  cost  of  foodstuffs. 

At  Saskatoon,  Sask.,  two  men  have  built  good  ])ig- 
geries  and  boiling  rooms  just  outside  the  city  limits. 
The  city  charges  each  man  a  $25  ])ermit  fee  and  in- 
spects the  feeding  premises  twice  a  month. 

Writings  to  the  Commission  of  Conservation  re- 
garding garbage  feeding  at  Saskatoon,  Arthur  Wilson, 
medical  health  officer,  and  W.  H.  Orme,  city  veterin- 
ary inspector,  state  that : 

"There  are  from  500  to  800  hogs  fed  all  the  time,  and 
during  the  past  three  months  there  were  over  400  hogs  fat- 
tened upon  boiled  garbage  mixed  with  a  small  amount  of 
grain  and  sold  from  both  places.  A  conservative  estimate 
would  at  least  be  1,000  hogs  fattened  and  marketed  during 
the  year.  This  is  quite  an  addition  to  the  bacon  supply  for  the 
year  from  one  small  city,  and  all  from  garbage  formerly  re- 
moved to  the  nuisance  ground  at  the  city's  expense. 

"In  this  city  the  feeding  of  boiled  garbage  to  hogs  ac- 
cording to  our  by-law  has  proven  eminently  successful,  and  if 
this  method  were  to  be  put  into  effect  in  every  town  and  city 
in  Canada  (which  could  very  easily  be  done)  the  hog  produc- 
tion could  be  very  greatly  increased  this  summer." 

During  the  summer  of  1917,  Professor  G.  E.  Day, 
of  Guelnli,  visited  Worcester.  Mass.,  and  Grand 
Rapids,  Mich.,  for  the  purpose  of  studying  the  gar- 
bage feeding  operations  .conducted  there,  and  has 
kindly  supplied  the  Commission  of  Conservation  with 
the  following  notes  regarding  their  methods  of  feed- 
ing, housing,  breeding,  etc. : 

Feeding  Garbage  at  Worcester,  Mass. 

The  home  farm,  an  institution  for  caring-  for  the 
city's  indigent  poor,  and  containing  about  600  acres,  is 
the  location  used  for  feeding  the  garbage.  The  gar- 
bage is  collected  with  teams  and  hauled  to  the  farm.  A 
falling  ofif  of  about  40  per  cent,  has  been  noted  last 
year  as  compared  with  the  amount  of  garbaire  collected 
a  few  years  ago.  The  farm  feeds  about  3,000  pigs  and 
carries  about  700  sows,  which  are  bred  twice  a  year, 
some  farrowing  in  steam-heated  pens  during  the  win- 


ter months.  The  garbage  is  fed  raw,  which  is  claimed 
to  be  the  best  way  of  handling  it.  Cholera  and  kindred 
ailments  are  prevented  by  immunigation.  The  pigs 
are  given  a  serum  treatment  at  six  weeks  old  and  later, 
when  they  are  about  three  months  old  or  when  they 
should  weigh  about  40  pounds,  a  serum  and  virus 
treatment. 

It  requires  about  ten  men  to  take  care  of  the  pigs, 
three  of  whom  arc  kept  busy  cleaning  the  pens  and 
hauling  away  manure.  The  superintendent  is  very 
enthusia.stic,  and  claims  that  at  the  present  price  of 
hogs,  garbage  is  worth  $10  per  ton,  and  states  that, 
under  normal  prices,  if  he  could  get  garbage  laid  down 
at  the  feeding  grounds  for  $1  per  ton  he  could  guaran- 
tee a  200  per  cent,  return  on  the  capital  investment. 
In  1914  the  farm  sold  $38,000  worth  of  hogs  and  in 
1917  over  $50,000. 

Garbage  Contracts  at  Grand  Rapids,  Mich. 

The  city  of  Grand  Rapids  has  made  rules  defining 
what  is  meant  by  garbage  and  the  method  which  the 
householder  is  required  to  follow  in  his  disposal  of  it. 
In  substance  these  rules  are : 

Garbage  is  held  to  mean  solids  and  liquids  arising 
from  the  treatment  of  vegetable,  fruit,  fish,  meats,  or 
any  waste  materials  that  would  attend  the  prepara- 
tion, use,  cooking  or  storing  of  household  provisions. 
If  any  material  should  be  put  in  the  garbage  cans  other 
than  as  specified  under  the  head  of  garbage,  the  col- 
lectors will  refuse  to  take  it.  and  the  same  must  be  dis- 
posed of  by  calling  a  special  collector,  for  which  a  fee 
of  25  cents  will  be  charged.  Otherwise  the  garbage 
will  be  collected  twice  a  week  by  the  city  free  of 
charge.  Tt  may  be  added  that  the  citizens  are  pro- 
hibited from  disposing  of  garbage  to  any  person  or 
])ersons  other  than  the  city. 

For  transporting  the  garbage  50-ton  steel  railway 
cars  are  used.  For  emptying  the  collecting  tanks  into 
the  cars  a  hoisting  device  with  a  track  running  over  the 
cars  makes  it  possible  to  perform  this  operation  very 
quickly. 

At  present  the  stock  on  the  farm  comprises  300 
cattle.  400  shecii,  and  700  pigs,  but  there  is  not  quite 
enough  garbage  to  suoph^  the  requirements  of  all,  and 
a  certain  amount  of  hay  has  been  purchased  for  the 
cattle  and  sheep,  though  it  is  claimed  that  these  latter 
prefer  garbage  to  hay. 

Purchased  hogs  do  not  thrive  so  well  upon  garbage 
as  those  bred  from  garbage-fed  sows,  and  sows  in  pig 
freshly  put  on  garbage  diet  are  very  apt  to  lose  their 
litters.  This  necessitates  the  carrying  of  a  large  num- 
ber of  sows  through  from  year  to  year  and  at  least  one 
mature  boar  for  each  fifty  sows.  According,  to  esti- 
mates, one  ton  of  garbage  will  feed  50  hogs  of  all  ages 
one  day,  and  one  ton  will  feed  33  hogs  one  day  during 
the  finishing  stage. 

Quite  a  number  of  cities  in  the  United  States  dis- 
pose of  their  garbage  by  a  similar  method  to  that  de- 
scribed above.  Arlington,  Mass.,  Eowell,  Mass.,  Pro- 
vidence. R.T.,  all  dispose  of  their  garbage  to  private 
com])anies,  who  feed  it  to  live  stock. 


The  01i\er  Trading  and  Mining  Company,  of  Mex- 
ico City,  Mexico,  sent  a  shipment  of  200  tons  of  silver- 
gold  ore,  valued  at  $90,000,  from  Mexico  to  the  Lady- 
smith  smelter,  Vancouver  Island,  only  to  find  that  plant 
closed  down-  The  ore  was  brought  to  Vancouver  and 
is  being  shipped  back  to  California,  and  from  there  to 
a  smelter  at  Douglas,  Arizona,  where  it  is  hoped  the 
plant  will  be  able  to  take  care  of  it. 
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Construction  Features  Maisonneuve  Factory 

Work  on  American  Can  Plant  Finished  to  Schedule  in  Spite  of  Delays — 
Concrete   Placed  by  Buggies — Interesting   Specialties   Used  in  Erection 


ONE  of  the  huildinj^s  erected  in  the  Montreal 
district  during  the  ])ast  season  that  is  well 
worthy  of  mention,  is  the  reinforced  concrete 
factory  Ijuilding  for  the  American  Can  Com- 
pany in  Maisonneuve,  P.Q.  The  main  building  is 
310  ft.  X  90  ft.,  four  storeys  and  basement  high,  of 
four-way  mushroom  type,  flat  slab  construction.  An 
adjoining  building,  the  loading  shed  and  garage,  was 
also  built  in   reinforced  concrete. 

The  contract  was  let  on  May  28th,  1917,  to  the 
general  contractors,  the  Norcross  Brothers  Company, 
Montreal,  with  a  penalty  and  bonus  clause  in  the  con- 
tract for  comi)letion.  In  order  to  get  a  clear  field  on 
the  site  for  the  main  building  it  was  first  necessary 
to  erect  the  loading  shed  and  garage.  This  loading 
shed  and  garage  were  erected  substantially  complete 
by  Jul)'  10th,  and  it  might  be  said  the  main  building 
was  commenced  about  July  15th,  and  was  turned  over 
to  the  owners  on  December  1st,  a  period  of  A'/i  months. 

In  considering  the  erection  ])rogram  the  contrac- 
tors gave  very  careful  thought  to  the  (|uestion  of  spout- 
ing the  concrete  or  distributing  it  by  buggies,  and 
partialK-  because  the  engineer  preferred  placing  by 
buggies  they  decided  to  adopt  this  method.     Needless 


Fit.  1  Showing  Mala  Buildina  nearing  completion. 

to  say,  it  was  very  satisfactory,  both  as  to  time  and 
cost. 

Spacers  Used  in  Placing  Reinforcement 
Reinforcement  consisted  of  round  munition  steel, 
the  longest  lengths  being  45  feet.  There  were  sev- 
eral interesting  specialties  used  in  construction,  among 
them  being  spacers  made  of  strap  iron,  which  cor- 
rectly space  and  hold  immovable  the  slab  .steel,  also 
acting  as  a  chair  to  locate  the  reinforcement  properly 
in  the  slab.  .  Slotted  ceiling  inserts  were  used  in  the 
ceilings,  and  in  the  columns  J^-inch  threaded  inserts. 
All  vertical  cohunn  reinforcement  was  clamped,  two 
clamps  to  each  rod.  Eig.  2  shows  very  clearly  the 
design  of  the  reinforcing. 


With  the  exce]jli()n  of  the  tnj)  floor  all  the  floors 
were  imjjregnated  with  floor  hardener,  and  these  floors 
were  installed  by  the  "Monolithic"  method,  which  con 
sists  of  trowelling  the  slab  and  finishing  the  top  sur- 
face within  twenty-four  hours  after  the  slab  has  been 
poured,  the  floors  then  being  protected  with  a  2-inch 
layer  of  wet  sawdust.  The  top  floor,  which  contain- 
the  lithographing  department,  was  a  composition  floor, 
by  the  Special  .Ser\ice  Flooring  Corporation. 

Windows   and   steel    partitions  are  of   Lupton   de- 
sign,  steel   partitions  being     used     to     enclose   wash 


Fig.  2.  Showing  Method  of  Slab  Reinforcement. 

rooms,  locker  rooms,  machine  shop  and  variou> 
smaller  enclosures,  such  as  the  main  switch  rooni. 
etc.  The  roofing  consists^  of  the  Canadian  H.  W. 
lohns-Manvillc  Company's  5-ply,  with  asbestile  flash- 

i"J?-  ,  ... 

The  coal  bunkers  are  .so  designed  as  to  minimize 
the  handling  of  the  coal.  Two  tracks  are  run  over 
the  top  of  the  bunkers,  with  hatchways  between  the 
rails,  so  that  the  coal  cars  may  be  dumped  directly 
into  the  bunkers.  Fig.  3  shows  the  bunkers  partly 
I'lnished. 

Mechanical  Trades 

The  plumbing  fixtures  are  of  the  very  best  type 
of  vitreous  enamelled  ware,  with  the  most  modern 
fittings,  valves,  etc.  In  the  heating  arrangement 
boilers  were  put  in  large  enough  to  sujiply  heat  for 
not  only  the  new  building,  but  the  old  as  well.  The 
heating  consists  entirely  of  wall  radiation  placed  under 
the  windows.  ■  The  electric  wiring  is  all  of  the  ex- 
posed system,  and  can  be  easily  rearranged  to  suit 
requirements  for  the  disjjosition  of  machines. 

For  fire  protection  ])uri)oses  sprinklers  are  pro- 
vided on  every  floor,  automatic  fire  doors  at  the  stairs. 
and  pecle  type  elevator  doors.  As  added  protection 
in  some  cases,  such  as  the  bridge  connecting  the  old 
with  the  new  l)uilding,  and  in  the  garage,  rolling  steel 
doors  were  installed. 

A  buildi'ng  law^  made  it  necessary  that  the  build- 
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Fig.  3  Showing  Coal  Bunkers  in  the  foreground. 

inj:f  1)1'  erected  14  feet  back  from  the  ordinary  Iniild- 
inf>'  line,  which  gfave  the  cngitieer  an  opportunity  to 
get  excellent  daylight  into  his  ha.sement.  A  wrought 
iron  fence  was  erected  on  the  street  line,  and  from 
there  the  ground  was  sloped  down,  so  that  large 
windows  could  he  installed  in  the  basement,  and  the 
basement  is  nearly  as  well  su])plied  with  daylight  as 
any  of  the  other  floors. 

Sub-contractors 

Cement  floors  were  laid  by  the  Builders  Material 
Supply  Com])any.  Other  su])-contractors  were  as  fol- 
lows:— Windows,  steel  partitions,  elevator,  fire  and 
rolling  steel  doors,  the  A.  B.  Ormsby  Co.,  Ltd.;  roof, 
the  Canadian  H.  W.  Johns-Manville  Co.,  Ltd.;  plumb- 
ing and  heating,  W.  G.  Edge  Limited;  electric  wiring, 
the  Canadian  Comstock  Co. ;  sprinklers,  the  Canadian 
General  Fire  Extinguisher  Co. 

The  contractors  laid  out  a  definite  time  schedule 
in  detail  for  completion  of  the  whole  work,  furnishing 
all  sub-contractors  with  the  same.  Although  a  delay- 
occurred  of  a  little  over  a  month  in  delivery  of  rein- 
forcing steel ;  while  a  cari)enters'  strike  caused  a  further 


delay  of  .ap])roxiniately  ten  days;  and  most  un- 
seasonable weather  was  experienced  during  construc- 
tion, the  contractors  were  able  to  deliver  the  building 
to  the  owners  in  the  time  agreed.  This',  of  course, 
could  not  have  been  done  without  the  active  co-opera- 
tion of  the  sub-contractors. 


The  Proposed  Government  Office  Building 
At  Ottawa 

THE  Department  of  Public  Works  have  called  for 
tenders  for  the  erection  of  an  office  building 
at  Ottawa  on  the  corner  of  Queen  and  O'Con- 
for  the  Dominion  Government  to  be  erected 
nor  Streets.  The, building  will  be  200  ft.  x  100  ft.,  nine 
storeys  and  basement,  and  have  about  700  rooms.  It 
is  estimated  that  the  co.st  will  be  $1,500,000.  The  foot- 
ings and  basement  walls  will  be  of  concrete  thoroirghly 
\vater|)roofed.  The  skeleton  will  be  of  structural  steel 
\vra])ped  with  wire  mesh  and  encased  in  concrete. 
The  external  walls  will  be  of  terra  cotta  and  the  out- 
side masonry  will  be  grey  granite,  tooled  six  teeth  to 
the  inch,  up  to  and  including  the  plinth.  The  balance 
of  the  masonry  will  be  of  a  grey  or  bufT  brick  with 
a  lime  or  sandstone  trim  selected  by  the  architects. 

'J'he  floor  throughout  will  be  of  reinforced  con- 
crete 4j/2  inches  thick — the  section,  area  of  steel  l>eing 
.27  square  inches  ])er  foot.  The  roof  slab  will  be  4 
inches  thick  and  have  a  section  area  of  .25  square 
inches.  Where  the  concrete  floors  are  left  exposed 
they  have  a  J/.-inch  finish  of  concrete  treated  with  a 
waterproof  hardener,  expansion  joints  of  felt  and 
asphalt  being  provided  every  10  feet. 

The  floors  to  the  corridors  and  stair  landings  ^\■:'-' 
be  of  134  inch  terrazzo.  The  offices  will  be  covered 
with  battleship  linoleum  cemented  to  the  floor  and 
nailed  to  bevel  strips  set  in  the  floor  at  the  openings. 
The  main  entrance  floors  will  be  treated  with  Can- 
adian quarried  marljle  and  have  a  wainscotting  and 
dado  of  the  same  material. 

The  roof  will  be  of  tarred  felt  and  gravel,  and  the 
contractors  undertake  to  keep  it  in  re])air  for  five 
years.  Bronze  thresholds,  ornamental  iron  ballus- 
trades  with  brass  hand  rails  and  ornamental  iron 
grills  to  the  windows  are  called  for  in  the  specifica- 
tions. The  base,  picture  mould,  doors  and  archi- 
traves to  the  openings  are  to  be  Kalamein  iron. 

A  vacuum  cleaning  outfit  is  to  be  provided.  The 
heating  is  a  two-pipe  vactuim  steam  system,  with  two 
I'lenum  ventilating  apparatus,  and  calls  for  five  steam 
boilers,  66  inches  in  diameter  and  16  feet  long. 

The  electric  wiring  provides  for  the  wiring  and 
necessary  fittings  for  electric  lights,  electric  bells,  tele- 
phones, fan  motors,  motor  generators,  storage  batteries 
and  fire  alarms. 


Fig.  1  Showing  interior.    Note  flare  of  columns  and  drop  of  floor  slab. 


Purifying  Water  by  Electrolysis 

There  has  been  recently  placed  on  the  market  an 
ap])liance  for  sterilizing  drinking  water.  It  is  also  said 
to  remove  taste,  odor,  color,  and  hardness,  and  elec- 
trolysis is  employed  as  the  sterilizing  agent.  The  ap- 
^)liance  consists  of  a  large  glass  jar,  provided  with  a 
faucet  and  an  electrode  member.  The  latter  consist" 
of  two  i)lates,  which  are  wired  to  the  nearest  source  of 
lighting  current.  In  operation  the  jar  is  filled  with 
water  and  the  current  turned  on.  Depending  on  the 
amount  of  electrolyte  salts  in  the  water,  a  gallon  of 
water  can  be  purified  in  from  ten  to  thirty  minutes. 
and  five  gallons  can  be  handled  at  one  filling. 
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Three  Rivers  Steel  Foundry 

Ox  re  of  the  first  firms  to  establish  a  war  industry 
in  the  city  of  Three  Rivers,  I'.Q..  was  the  Three 
River  Steel  l-'oundry  Company,  Ltd.,  who,  hav- 
ing entered  into  a  icontract  with  the  Jm])erial 
Munitions  Board,  erected  a  ])lant  in  that  city  and  com- 
menced their  operations  in  Auf^ust,  1917.  The  cai)ital 
stock  of  the  comjjany  was  fi.xcd  at  $100,000,  and  they 
spent  $162,000  on  the  construction  of  their  foundry, 
having  been  granted  favors  l)y  the  city. 

The  shop  is  200  ft.  x  90  ft.  in  plan,  50  ft.  high,  and 
is  divided  by  a  longitudinal  row  of  interior  columns 
into  two  sections — one  .S8  ft.  wide  and  the  other  32  ft. 
wide.  The  latter  section  contains  the  melting  fur- 
naces, the  machine  shop,  and  the  power-house. 

Oil-Burning  Furnaces  Used 

The  furnaces  are  heated  l)y  crude  oil,  and  are  l)uilt 
in  cart  crate  and  granboig  bricks.  They  are  "four  in 
number,  each  pair  being  used  to  heat  one  horizontal 
melting  basin  with  a  capacity  of  25  tons.  The  pig  iron 
is  brought  to  the  basins  by  means  of  small  cars,  which 
are  hauled  on  a  concrete  side  platform.  The  cars  are 
oi)erated  by  an  electric  motor,  and  the  platform,  in 
which  rails  are  sunk,  is  reinforced  with  steel  I-beams. 
At  the  back  of  the  foundry  there  is  another,  furnace, 
where  the  sand  heads  placed  on  the  top  of  the  moulds 
are  fired  to  a  temperature  of  150  degrees. 

The  machine  sho])  is  equi])i)ed  with  two  lathes  and 
five  cutting-ofT  machines  to  give  the  wrought  shell  the^ 
specified  dimensions.  In  a  near  future  two  other  cut- 
ting-oft'  machines  for  billet  Ijlanks  will  be  added. 

In  the  machine  room  are  a  250  h.p.  electric  motor, 
operating  an  IngersoU-Rand  air  compressor,  13J4  and 
20>4  X  18,  No.  19193,  class  BP.2,  and  a  60  h.p.  electric 


Exterior  of  Three  Rivers  Steel  Foundry  Co.'s  plant. 

motor,  used  to  operate  the  cutting-oft"  machines.  The 
electric  motors  were  sui)]>licd  by  the  .Mlis-Chalmers 
Bullock  Com])any,  Ltd.,  of  Montreal.  Jn  the  machine 
shop,  beyond  the  lathes  and  cutting-oft  machines,  there 
are  al.so  a  boring  machine  and  a  planer.  The  company 
has  provided  for  accident  to  the  electric  motor  by  in- 
stalling a  locomobile  strong  enough  to  operate  the  cut- 
ting-off  machines.  This  engine  was  supplied  by  the 
Paquet  Company,  Quebec. 


The  main  bay  is  58  ft.  on  the  centres  of  column>. 
which  supjjort  the  plate  girders.  Jt  has  no  second  floor. 
A  35-ton  horizontal  travelling  crane  runs  on  full-length 
tracks,  supported  by  the  girders. 

The  columns  in  the  centre  row  are  ])roportioned  for 
maximum  dead  load,  l)esides  a  wind  stress  on  the  pro- 
jected area  of  the  building.  ICach  column  was  erected 
in  two  sections,  the  upper  one  reaching  from  the  run 
ning  girder  to  the  top  of  the  roof.  The  lower  one  is 
really  made  with  two  separate  columns,  connected  1)_\ 
solid  bracing.  The  girder  runs  in  the  centre,  and  bears 
upon  the  two  columns. 

The  roof  truss  is  supported  by  the  upper  section  of 


Interior  of  Three  Rivers  Steel  Foundry 

the  columns,  and  the  cantilever  truss  extends  over  the 
smaller  section  to  the  outside  brick  wall. 

The  walls  on  the  east  and  north  sides  of  the  foundry 
are  made  of  concrete  blocks,  which  were  furnished  by 
Mr.  I'aul  Dumoulin,  Three  Rivers.  The  west  and 
south  walls  are  of  common  red  brick,  which  were  fur- 
nished by  the  Citadel  Brick  Company,  Quebec,  at  $11 
per  thousand-  The  window-sills  are  in  reinforced  con- 
crete, with  yi-in.  reinforcement.  This  was  decided 
upon  on  account  of  the  vibration  caused  by  the  travel- 
ling crane.  The  roofing  is  hardwood.  2  in.  x  3  in., 
covered  with  a  special  rubber  paper.  In  the  centre  of 
the  main  bay  there  is  a  large  concrete  platform,  18  in.  x 
13  ft.  X  135  ft.,  on  which  moulds  are  placed  in  three 
rows  across  the  width.  The  melting  steel  is  run  into 
the  moulds  by  means  of  a  pot  attached  to  the  30-ton 
travelling  crane.  The  cajiacity  of  the  pot  is  25  tons. 
The  crane  is  operated  by  two  15  horse-iwvver  electric 
motors. 

Four  crude  oil  tanks  are  situated  on  the  western 
side  of  the  foundry.  Their  collective  capacity  is  60,000 
gallons.  When  one  melting  basin  is  used  the  company 
burns  18,000  gallons  of  oil  per  week ;  when  the  two  arc- 
in  operation,  30,000  gallons  per  week. 

When  in  the  moulds  the  shells  are  some  21  inches 
long,  and  their  weight  is  205  pounds.  After  coolini.; 
they  are  taken  to  the  cutting-off  machines,  where  thev 
are  cut  to  a  length  of  17  inches,  reducing  their  weight 
to  162  pounds-     Planers  arc  also  used  to  remove  any 


April   17,   1918 


THE    CONTRACT    RECORD 


319 


Jeformation  in  the  shell  if  necessary.  The  rejected 
j^hells  are  sent  back  to  the  melting-  basin. 

The  crane  was  furnished  by  the  Lythe  Engineering 

"ompany,  Montreal,  and  the  machines  by  the  London 

klachine  Tools  Company,  London,  Ont.  The  steel  for 
the  erection  of  the  plant  was  supplied  by  the  Phoeni.x 
pridge  Company,  Montreal,  and  amounts  to  475,000 
founds.      The    total    expenditure    for    the  brick  was 

?.S,964.17,  and  the  machinery  cost  $.50,000.  The  gen- 
tral  contractors  were  Messrs.  Cagnon  &  Massicotte, 
Three  Rivers,  Que. 


Bridge  Linking  Winnipeg  and  St.  Boniface 

The  new  Provencher  Avenue  bridge,  spanning  the 
Red  River  and  linking  up  Winnipeg  and  St.  Boniface, 
will  probably  be  completed  in  July.     The  bridge  is  of 
steel,  about  'JOO  ft.  long  and  68  ft.  wide,  and  .spans  the 
Red  River  from  Provencher  Avenue,  St.  Honiface,  dia- 
gonally to  the  north  end  of  Christie  Street,  Winnipeg. 
From  Provencher  Avenue  to  the  beginning  of  the  Win- 
nipeg approach   it  runs  in   a   straight  line    and    then 
irves  slightly   in  a  northerly  direction  to   the  point 
Ihere  Christie  and  Water  Streets  meet,     ft  rests  on 
pght  piers,  six   of   which   are   built   in   the   river-bed, 
rounded  in  the  underlying  limestone  formation,  at  a 
Epth  of  between  40  and  60  ft.  from  the  average  low- 
iter  mark   level.     Some  of  the  steel  girders  in  the 
iperstructure  measure  105  ft.  in  length,   10  ft.  high, 
3d  weigh  between  64  and  75  tons.    The  clear  width  of 
ladway  is  46  ft.  between  the  girders,  which  will  ])ro- 
Ict  some  four  feet  above  the  bridge  ffoor,  and  10-foot 
Idewalks  e.xtend  on  either  side,  closed  in  by  ornamen- 
ll  steel  balustrades.    The  two  central  piers'have  about 
Iree  times  the  l)ulk  of  the  other  piers,  as  they  shelter 
le  machinery  that  will  operate  the  two  movable  spans. 
I  will  take  20  seconds  to  raise  these  spans  and  two 
^nutes  to  let  them  down.    The  cost  of  the  substruc- 
re,  for  which  McDonald  &  McGoogan  Company  were 
i^arded  the  contract,  was  $285,000,  and  the  Dominion 
Hdge  Company  have  the  superstructure  contract    at 
06,507.    Carter-Ilalls-Aldinger  Company  are  subcon- 
ictors  to  the  latter  firm  for  the  paving  work.    When 
iipleted  it  is  probable  the  total  cost  of  the  structure 
|11'  be  between  $625,000  and  $650,000.     Chief  Bridge 
agineer  J.  G.  Legrand,  of  the  Grand  Trunk  Railway, 
Id  Engineer  II.  N.  Ruttan,  of  the  city  of  Winnipeg, 
chiefly  responsible  for  the  design  of  the  bridge.   En- 
leers   Ruttan   and   Sedjack    are    superintending  the 
istruction. 


A  bill  is  before  the  State  Legislature  of  New  York 

protect  from  financial  loss. those  who  entered  into 

_itracts  for  jjublic  im])rovements  before  the  declara- 

^     -ion  of  war  with   Germany.       The  i>ill,  among-  other 

I     tilings,  ])ermits  the  comi)letion  of  contracted  work  at 

actual  cost  without  i^rofit  to  the  contractor  and  indelin- 

:     ite  suspension  or  re-letting  of  the  work. 


Engineer  Alleges  Aldermanic  Interference 

Mr.  A.  S.  Clarson,  city  engineer  of  Verdun,  P.Q., 
has  resented  what  he  declares  to  be  constant  unwar- 
rantable interference  with  his  work  by  two  aldermen, 
and  gratuitous  insults,  both  in  public  and  private,  by 
one  or  two  aldermen ;  and  he  al.so  complained  of  an 
inadequate  staff.  Under  such  circumstances  he  ten- 
dered his  resignation.  Mr.  Clarson  stated  that,  in 
view  of  the  conditions,  "I  cannot  retain  my  position 
as  city  engineer  and  at  the  same  time  retain  my  .self- 
respect,  and  naturally  I  prefer  the  latter."  He  iiamed 
two  aldermen  who,  he  said,  had  interfered  with  the 
city  engineer's  work,  but  denials  were  given  by  these 
representatives  to  the  .statements  of  Mr.  Clarson.  By 
a  vote  of  4  to  2  the  Council  a.sked  Mr.  Clarson  to 
recon.sider  his  resignation. 


In  a  despatch  from  Prince  Rupert,  dated  March  14. 
it  is  reported  that  all  work  at  the  big  drydock  at  that 
l)oint  has  been  shut  down.  Although  no  official  an- 
nouncement has  been  made,  it  is  stated  that  the  move 
foreshadows  the  lease  the  plant  to  American  interests. 


The  contract  for'  the  dam  and  concrete  power-house 
of  the  new  development  of  the  Southern  Canada  Power 
Company,  on  the  St.  Francis  River,  at  Drummondville, 
P.y.,  has  been  let  to  Morrow  &  Beatty,  Ltd.,  Peter- 
borough. It  is  proposed  to  develop  10,000  h.p.,  but  pro- 
vision IS  being  made  in  the  power-house  for  ultimate 
development  of  18,000  h.p.  The  work  iwill  include 
about  80  miles  of  new  transmission  lines  for  linkin"-  up 
I)arts  of  the  system.  ''' 


Mr.  W.  G.  Yorston,  M.C.S.C.E.,  Hailfax,  has  been 
appointed  chief  engineer  of  the  Nova  Scotia  Highways 
Commission  by  the  provincial  government.  Under  the 
new  law  statute  labor  is  abolished. 


Mainly  Constructional 

East  and  We«t— From  Coast  to  Coast 


A  large  number  of  tenders  have  been  sent  in  for 
the  proposed  Government  office  building,  Ottawa.  It 
is  understood,  however,  that  the  estimates  are  all 
higher  than  the  money  appropriated,  and  that  the 
plans  will  be  revised  and  new  bids  asked  for. 


Acetylene  ash,  the  residue  of  the  decomiJosed  car- 
Ijide,  is  said  to  have  been  successfully  used  for  making- 
plaster  and  whitewash  and  as  a  substitute  for  marble 
dust  for  surfacing  asjihalt  highways. 


■ 


The  secretary  of  the  Montreal  I^uilders'  Exchange  has, 
on  instructions  liy  the  I)oarcl  of  directors,  written  to  the  Hon.' 
Mr.  Carvell,  Federal  Minister  of  Public  Works,  asking  that 
all  ten.lers  for  public  works  undertaken  by  his  department  be 
opened  in  the  presence  of  the  various  competing  contractorrs. 

HuildJng  permits  issued  in  Montreal  in  the  month  of 
March  number  90,  and  are  valued  at  $341,060,  as  compared 
with  103  permits,  value  $:i43,460,  in  March,  1917.  From  Janu- 
ary 1  to  March  31  the  total  is  174,  value  .$4:)4,81.5  as  against 
19.-!  at  a  value  of  $993,920,  in  the  corresponding  .period  in  1917. 

Delegates  from  I'ort  Colborne,  Ont.,  recently  addressed 
the  VVelland  County  Council  asking  that  the  high  road  be- 
tween Port  Colborne  and  Welland  should  be  completed  right 
to  Welland.  The  council,  however,  decided  that  the  county 
outfit  should  first  be  used  on  the  repairing  of  roads  now 
needmg  attention.  When  the  repairs  are  completed  the  con- 
struction of  the  road  between  Niddle's  Crossing  and  Garrison 
Koad,  commenced  in  1917,  would  be  continued  to  completion 
if  possible.  ' 

The  Council  of  Weston,  Ont.,  has  decided  to  purchase 
three  filters  from  the  oity  of  Stratford,  at  a  cost  of  $7,800  f  o  b 
1  he  total  cost  of  the  equipment  installed  complete  will  be 
between  $18,000  and  .$30,0<)0.     The  filtering  capacity  will  thus 
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be  raised  to  about  1,100  gallons  per  minute.  At  present  a  ir>n- 
Kallon-per-minute  installation  is  being:  forced  to  handle  a  400- 
gallon  supply. 

The  construction  of  tlie  new  Saskatchewan  Co-operative 
elevator  in  Port  Arthur,  (^nt.,  will  commence  on  May  1.  Plans 
and  specifications  have  been  prepared  by  Mr.  C.  D.  Howe, 
consulting  engineer,  and  tenders  called.  The  pile  founda- 
tions have  been  completed  and  are  ready  for  the  superstruc- 
ture. Construction  work  is  to  l)e  rushed  with  all  possible 
speed. 

liuilding  work  lin  Vancouver,  B.C..  shows  signs  of  picking 
up.  Building  Inspector  McKenzie  reports  the  issuing  of  G4 
permits,  valued  at  $79,170,  during  the  month  of  March,  as 
compared  with  46,  valued  at  $:i3,715,  in  the  same  month  last 
year.  For  the  first  three  months  of  the  year  the  total  is  15:! 
permits,  at  a  value  of  $181,480,  while  during  the  corresponding 
period  in  l!tl7  there  were  111)  permits  issued,  valued  at 
$1. ')'.),. 140. 

At  a  recent  meeting  of  the  Toronto  Boar<l  of  Control  it 
was  decided  to  call  a  conference  of  the  railway  officials,  har- 
bor commissioners,  and  Board  of  Trade  to  come  to  some 
agreement  regarding  tlie  use  of  the  new  I'nion  Station,  wliich 
will  be  ready  for  occupation  this  year,  whereas  the  viaduct 
cannot  be  completed  for  ten  years.  The  Board  of  Control 
wish  to  make  arrangements  for  the  interim  use  of  the  new 
building,  pending  the  construction  of  the  viaduct. 

Tlie  rural  municipality  of  Sherwood,  Sask..  will  co-oper- 
ate with  the  provincial  department  of  highways  in  its  scheme 
to  link  up  the  roads  in  tlie  various  municipalities  throughout 
the  province  for  the  purpose  of  creating  a  system  of  mam 
highways  and  main  crossroads  in  Saskatchewan.  The  muni- 
cipal council  decided  that  Mr.  J.  A.  McDonald,  its  newly- 
appointed  road  commissioner,  during  the  course  of  this  year, 
should  make  a  complete  survey  of  the  roads  throughout  the 
municipality,  and  that  maps  would  l)e  prepared  in  conformity 
with  the  plans  laid  down  by  the  department  of  highways. 

The  matter  of  the  bridge  over  Mimico  Creek,  on  the  To- 
ronto-Hamilton Highway,  has  again  been  brought  before  the 
Ontario  Railway  Board.  On  the  previous  occasion  it  was 
determined  that  a  steel  bridge  should  be  placed  on  the  high- 
way, instead  of  a  concrete  lipidge,  and  the  cost  was  to  lie 
about  $2.j,000.  Investigation,  however,  proved  that  the  steel 
bridge  would  cost  more  than  this  amount,  and'  it  was  claimed 
that  a  different  design  of  concrete  bridge  would  be  less  exr 
pensive.  It  was  finally  decided  that  the  engineer  of  the  high- 
way commission  and  the  engineers  of  the  county  and  muni- 
cipalities concerned  should  get  together  and  report  on  .\pril 
18. 

The  Good  Roads  Committee  of  Welland  County  recently 
submitted  a  report  to  the  council  regarding  the  condition  of 
the  county  roads.  Amongst  other  recommendations  they 
advised  that  more  oil  be  purchased  this  year,  to  be  applied  on 
roads  that  are  in  good  condition,  and  also  that  a  sprayer  tank 
and  sweeper  be  purchased  with  which  to  make  the  applica- 
tion. They  also  believed  it  imperative  that  more  attention 
be  directed  to  the  cleaning  of  the  ditches  and  culverts  in  the 
fall,  in  order  that  the  water  would  have  free  course  and  not 
remain  along  the  sides  of  the  roads.  It  was  also  recom- 
mended that  three  or  four  cars  of  small  stone  be  purchased, 
to  place  on  the  roads  at  once  before  the  dry  season  comes  on. 

Mr.  John  Laxton,  Sr.,  of  the  Toronto  Harbor  Commis- 
sion, recently  returned  to  the  city  after  an  extended  tour  of 
the  Western  States.  Mr.  Laxton.  whose  interest  has  been 
centered  in  the  progress  of  public  works  in  the  United  States 
along  similar  lines  to  that  of  the  Toronto  Harbor  Commis- 
sion, since  the  entry  of  the  United  States  into  the  war,  said 
the  principle  of  "carrying  on"  was  being  observed  in  niany  of 
the  cities  on  the  other  side  of  the  line,  where  water-front  im- 


provements arc  being  promoted  on  an  extensive  scale.  Re- 
ferring to  the  local  harbor  development  work,  he  said  lie 
hoped  there  would  not  be  a  complete  cessation  of  the  work 
till  after  the  war.  He  believed  there  was  some  work  that 
could  be  carried  on  to  g  lod  advantage. 

Hon.  Frank  B.  Carvell,  Minister  of  Public  Works,  re- 
cently received  a  large  deputation  from  the  Counties  of  Nor- 
folk, Brant,  Waterloo,  and  Oxford,  requesting  that  the  harbor 
at  Port  Dover,  Ont.,  be  taken  over  and  improved  by  the  g'-v- 
ernnient.  In  the  course  of  his  reply  the  Minister  said;  "I  am 
pretty  sure  that  an  order-in-council  has  been  passed  by  the 
government  practically  retaking  charge  of  the  harbor  of  Port 
Dover,  and,  if  it  is  has  not  yet  been  passed,  I  am  pretty  sure 
it  will  be.  and  that  everything  that  is  necessary  will  be  done 
for  the  adetjuate  development  of  the  harbor,  under  the  aus- 
pices of  the  Public  Works  Department."  Hon.  William 
Charlton,  one  of  the  spokesmen  for  the  deputation,  pointed 
out  tliat,  according  to  government  engineers  who  recently 
completed  an  investigation  and  report.  Port  Dover  harbor 
I'ould  be  improved  by  one  scheme,  at  a  cost  of  $2.'14.000.  and 
by  an  alternative  scheme,  at  $.'>70,0«0.  He  believed  teni|)orary 
repairs,  which  wouhl  suffice  till  after  the  war,  wouhl  cost 
$(;().ono  to  $75,000.  He  said  that  the  Grand  Trunk,  who  now 
control  the  harbor,  had  hindered  iirogrcss  in  that  part  of 
Ontario. 

.\  new  iiidiislry  for  tlie  manufacture  of  feno-Miuon  i> 
soon  to  l)e  estalilished  at  Bcaupre.  T'.Q.  The  plant,  which  is 
already  under  way.  will  be  of  brick  and  steel  construction, 
and  will  have  three  furnace  rooms,  each  15  ft.  x  50  ft.  The 
electric  station  for  supplying  tlie  furnaces  with  power  will  be 
100  ft,  x  20  ft.  Mr.  E.  A.  Wallberg.  of  Montreal,  who  is 
largely  interested  in  the  Laurentian  Power  Company,  of 
Seven  Falls,  several  miles  below  Beaupre.  is  at  the  head  of 
the  project,  and  Mr.  James  Ruddick,  also  of  Montreal,  who 
is  manager  and  engineer  of  the  Laurentian  Power  Company. 
is  the  manager  of  the  new  concern.  The  company  has  a  large 
contract  with  the  Imperial  Munitions  Board  for  the  manufac- 
ture of  ferro-silicon,  and  it  is  expected  that  the  plant  will  be 
in  operation  within  three  months'  time,  with  a  daily  output  of 
13  to  13  tons,  and  enxploying  a  staff  of  one  hundred  or  moie. 
The  contract  for  the  steel  to  be  used  in  the  buil<ling  has  been 
awarded  to  the  Eastern  Canada  Steel  Company,  and  Mr.  Wal- 
ter .Sharpe  is  the  general  contractor.  The  electric  power  will 
be  supplied  by  the  Laurentian  Company.  Beaupre,  the  site  of 
the  plant,  is  a  short  distance  oelow  Quebec  City,  on  the  line 
of  the  Quebec  Railway.  Light.  Heat  and  Power  Company. 


Personals 

Mr.  Oscar  Morin,  one  of  the  legal  advisors  of  the  city  '' 
Queliec,  has  been  appointed  deputy  minister  of  tlie  ite\\'.\- 
oreated  department  of  municipal  affairs. 

Mr.   Bruce  R.   Erb,  advertising  manager.  T.   McAvit\  ,\ 

Sons.  Ltd..  St.  John.  N.B..  has  enlisted  in  the  Royal  Canail  I'l 

Engineers,  and  goes  into  training  on  April  15,  in  St.  Jo!  - 
Que. 

Mr.  J.   W.  .\dams.  city  engineer  of   Chatham.  <  >nt. 
tendered   his   resignation    to   the    City   Council.      Mr,   Ac; 
succeeded  his  brother.  Major  F.  P.  Adams,  following  the 
parture  of  the  latter  overseas  with  the  IHilth  Battalion. 

Lieut.  Alexander  Ross  Robertson,  a  1908  graduate  of 
the  Faculty  of  .applied  Science  and  'Engineering,  of  Toronto 
University,  is  reported  w-ounded.  Lieut.  Robertson  went 
overseas  with  the  109th  Battalion  and  while  in  England  was 
made  Captain-.'Vdjutant  to  Col.  Chisholm.  In  order  to  get 
to  France  he  reverted  his  rank  and  went  to  the  front  with 
the  20th  Battalion.  Previous  to  his  enlistment  he  had  been 
with  McGregor  &  Mclntyre,  structural  steel  works.  Toronto. 
He    was   wounded    in    the    right    arm. 
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lieve — that  imicli  of  the  ])resent  i)redicainciit  would 
have  been  avoided  if  the  "persistent  practices"  spoken 
of  above  had  been  discouraj-ed  long  ago.  It  is  argued, 
for  example,  that  the  employment  of  a  United  States 
architect  or  engineer  is  generally  followed  by  the  let- 
ting of  the  contract  to  a  United  States  contractor,  who, 
in  turn,  employs  a  United  States  staff  and  purchases, 
in  large  measure.  United  States  materials.  Of  ct)urse, 
much  of  the  money  given  in  ])ayment  for  this  service 
and  goods  goes  out  of  the  country. 

In  time  of  war  one  always  hesitates  to  criticize 
one's  governing  bodies,  who,  of  necessity,  see  such 
matters  from  more  angles  than  anyone  outside  the 
inner  circle  can  i>ossihly  do.  For  this  reason  a  number 
of  contracts  awarded  in  recent  months  to  aliens  have 
l)een  |)assed  over  in  silent  di-sapproval.  This  silence 
must  not  be  misinterpreted,  however.  It  i.s  not  in  any 
sense  an  acknowledgement  of  the  sui)eriority  of  aliens; 
it  is  not  a  sign  of  resignation  to  established  conditions ; 
it  is  merely  an  attitude  of  mind  which  says:  "We  will 
do  nothing  at  the  moment  to  embarrass  or  hamper  or 
add  to  the  worries  of  our  governments" — an  attitude 
which,  it  is  hojied,  those  governments  will  appreciate. 

At  the  moment  there  seems  to  be  little  that  can  be 
done  beyond  educating  the  general  public  that  there 
are  as  efficient  architects,  contractors  and  engineers 
right  among  us  as  may  be  found  by  going  farther  afield. 
A  man's  accomplishments  travel  farther  and  live  long- 
er, in  general,  than  his  mistakes,  especially  if  he  is  a 
personal  advertiser,  and,  in  a  word,  perha])s  this  is  the 
secret  of  the  whole  matter.  Canadians  are  not  as  good 
or  as  persistent  advertisers  as  they  might  be,  or  as 
Principal   Contents  Pa^e     many  of  their  alien  competitors  are,  and  so  are  "not 

Editorial  321     known  even  locally  as  well  as  many  aliens  who  an- 

Extension  to  C  P  R  Pier  333     nounce   their   accomplishments    from   the   house-tops. 

Toronto  Engineers  Su£?gest' Means  of 'increasing  Pres-  These  are  times  when   people  expect  all   wares  to  be 

.•  33g     advertised — an  absence  of  publicity  is  thus  an  acknow- 

XT       ,,    '" .'11  "'."„"'   '  „„     ledgement  of  inferiority. 

New  Masonic  leniple,  loronto 3.3»  fi  .' 

Reinforced  Concrete   Highway  Bridges 330  -     — 

Supporting  Strength  of  Sewer  Pipe  in  Trenches 332  FaSt    DrivCrS    HavC   Nothing   To    Do 
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The  .\pplication  of  Education  to  Industry :!:'G 

By  Col.  David  Carnegie  *•/"  ■  ^MIl  majority  of  fast  drivers  have  nothing  to 

I       do  when  they  get  there,"  a  trite  expression 
A     of  Mr.  W.  A.  McLean,  in  a  little  pamphlet  he 
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The  Persistent  Practice  of  Employing  Aliens 

SlA''lCRAr.  months  ago,  ftjllowing  the  letting  of 
certain  Canadian  contracts  to  alien  firms,  there 
was  a  meeting  of  the  interested  trades  and  i)ro- 
fessions  to  protest  against  the  "persistent  and 
growing  jiractice  of  employing  alien  architects,  engi- 
neers, and  coirtractors  on  large  public  works  in  Can- 
ada." A  memorial  was  drawn  up  for  presentation  to 
the  federal  government,  l)Ut,  owing  to  the  absence  of 
Sir  Robert  Jiorden  in  Iuiro])e,  it  was  considered  ino]!- 
])<)rtuiie  to  i)ress  the  matter  at  that  time.  The  attitude 
of  the  meeting,  however,  was  definite  and  unanimous 
that  Canadians  were  being  unfairly  and  unnecessarily 
discriminated  against. 

The  agitation  has  now  again  assumed  jiroportions, 
however,  the  arguments  previously  advanced  ])eiiig 
further  strengthened  by  the  present  alarming  condition 
of  trade  balance  between  Canada  and  the  United 
States.  To  remedy  this  condition  the  Dominion  Gov- 
ernment is  asking  power  to  take  drastic  measures  in 
the  way  of  prohibiting  imports,  which  threatens  to  in- 
convenience at  best,  and  in  certain  cases,  perhai)s,  cri])- 
ple,  Canadian  industries  and  other  activities.  In  this 
connection  it  is  [jointed  out — and  with  justice,  we  be- 


has  just  written  for  the  Ontario  Safety 
League,  could  well  be  made  the  text  of  a  sermon  not 
only  on  the  "danger"  feature  of  reckless  driving,  but 
also  on  the  "expense"  feature,  to  say  nothing  of  the 
anno\ance  and  inconvenience  this  disregard  for  the 
rights  of  others  entails.  Ry  "expense"  is  meant  ex- 
])ense  of  building  the  roads  and  expense  of  maintain- 
ing— ^chiefly  the  latter,  which  is  greatly  increased  by 
unnecessarily  fast  driving. 

There  is  not  nearly  so  great  a  demand  by  UKjtorists 
for  uncontrolled  license  in  the  way  of  speeding  as  was 
formerly  the  case.  I'erhaps  the  craze  for  scorching  has 
expended  itself.  Perhap.s — and  let  us  be  generous 
enough  to  believe  it — the  average  motorist  has  re-re- 
membered what  he  forgot  in  the  first  ecstacy  of  his 
new  motor — that  there  are  still  pedestrians  who  thrive 
as  little  as  ever  on  a  dust  diet.  Perhaps  it  is  out  of  con- 
sideration for  the  ratepayers  who  maintain  the  roads. 
Perhaps  he  has  sat  down  and  communed  with  himself 
along  the  line  Mr.  M'cUean' suggests  and  has  realized 
that  there  is  really  no  such  urgent  need  that  he  should 
reach  his  destination. 

This  being  the  case,  the  law  is  now  made,  as  laws 
should  always  be,  for  the  irresponsible,  the  individual 
pre-eminently-   with   no  objective  in   place  or  time  or 
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work.  Such  people  are  a  menace  and  a  nuisance.  The 
])re.servation  of  our  roads  and  the  safety  of  the  travel- 
ling ijublic  is  of  much  more  importance  than  the  plea- 
sure of  this  minority  class. 


The  Manufacture  of  Ordnance 

LII'"L]T.   Edgar  A.  Jamieson,  inspector  of  guns 
and  steel,  brought  out  many  interesting  points 
in  gun  manufacture  in  a  paper  read   before  a 
recent   meeting  of  the   Ottawa   branch   of   the 
Canadian  Society  of  Civil   i'Lngineers. 

"  A  gun,"  said  the  speaker,  "may  be  considered  as 
a  strongly  constructed  tube  intended  to  stand  a  given 
internal  i)ressure,  and  throwing  a  ])rojcctile  which  shall 
l)roduce  certain  effects  at  given  distances. 

"In  constructing  such  a  bore,  we  have  first  to  con- 
sider what  will  be  the  pressure  it  will  be  called  upon 
to  stand  at  the  various  sections  along  its  length  and 
so  arrange  the  material  that  there  is  everywhere  an 
ample  margin  of  strength.  The  bore  should  also  be 
of  such  material  as  to  stand  the  wear  and  tear  of 
firing  a  large  number  of  rounds  without  becoming  so 
worn  or  eroded  as  to  interfere  with  accurate  shooting. 

No  Waste  of  Strength 

"While  arranging  the  material  so  as  to  obtain  the 
necessary  surplus  of  strength  over  estimated  pressure, 
it  must  also  be  borne  in  mind  that  in  order  to  prevent 
the  gun  becoming  too  heavy,  the  material  must  be 
so  placed  that  there  is  no  waste  of  strength,  i.e.,  each 
part  must  be  so  constructed  that  it  performs  its  own 
share  in  resisting  the  pressures  set  up. 

"The  least  complicated  method  of  manufacturing  a- 
gun  would  appear  to  be  that  of  casting  a  homogene- 
ous hollow  cylinder ;  but  if  we  take  such  a  tube  we 
find  its  tangential  strength  to  resist  an  internal  pres- 
sure does  not  increase  uniformly  with  its  thickness ; 
also,  it  is  known  that  no  single  (or  homogeneous) 
cylinder,  however  thick,  can  stand  a  pressure  greater 
than  the  elastic  limit  of  its  material. 

Built  Up  Systems 

"In  order  then  to  obtain  a  gun  in  which  we  can 
use  the  high  service  chamber  pressures  (up  to  20  tons 
per  square  inch)  now  obtainable,  it  is  necessary  to 
resort  to  the  "built  up"  system  ;  i.e.,  the  gun  instead 
of  consisting  of  a  single  cylinder  is  made  up  of  vari- 
ous layers  of  steel,  or  steel  and  wire,  the  necessary 
increase  of  radial  strength  being  obtained  by  submit- 
ting the  inner  layers  to  initial  compression  by  means 
of  wire-winding,  shrinkage,  or  'tupping.' 

"By  these  methods  of  construction  each  layer  of 
material  is  made  to  take  its  share  of  the  stress  in- 
duced when  the  gun  is  fired. 

"In  order  that  the  gun  may  be  built  with  the  re- 
quired shrinkage,  the  surfaces  of  the  various  cylinders 
must  be  strictly  in  accordance  with  the  figures  given 
on  the  drawings.  The  allowed  variations  from  dimen- 
sions are  kept  to  the  lowest  jjossible  limits  and  ac- 
curate measurements  and  careful  examinations  of  the 
various  parts  are  made  from  time  to  time  at  the  dif- 
ferent stages  of  manufacture,  and  also  after  proof 
firing. 

Two  General  Systems 

"Guns  are  built  on  two  general  systems,  one  in 
which  the  gun  is  entirely  of  steel  and  the  other  where 
steel  and  wire  winding  are  combined,  the  latter  giv- 
ing greater  radial  strength  for  the  same  weight. 

"The  most  ordinary  principles  of  construction  are 


embodied  in  the  6-in.  26-cwt.  howitzer,  which  is  a  good 
medium  tyi)e  of  gun.  This  howitzer  is  of  steel  and 
wire  construction  and  consi.sts  of  an  inner  barrel  called 
the  "A"  tube,  over  the  front  end  of  which  a  muzzle 
wire  stop  ring  is  shrunk.  Wire  is  then  wound  over 
the  exterior  of  the  "A"  tube  from  the  breech  and  to 
the  stop  ring.  Over  the  "A"  tube,  wire,  and  stop  ring 
is  shrunk  the  jacket  secured  longitudinally  by  the 
breech  bush  which  is  screwed  into  the  *rear  end  of 
this  jacket;  the  bush  is  also  screwed  internally  to  take 
the  breech  screw.  At  the  rear  of  the  jacket  is  screwed 
and  shrunk  the  breech  ring  which  is  provided  with 
lugs  to  take  the  breech  mechanism  and  to  attach  the 
howitzer  to  its  carriage.  The  exterior  of  the  jacket  is 
furnished  with  two  feet  or  rests  to  form  guides  and 
engage  in  cradle  of  mounting  and  similar  jjrojections 
are  formed  on  the  front  guide  ring  which  is  screwed 
and  shrunk  on  to  the  forward  portion  of  the  jacket. 

"The  chamber  is  cylindrical,  coned  at  the  front 
end.  The  weight  of  the  finished  howitzer  with  mech- 
anism is  26  hundredweight  and  without  mechanism  and 
fittings  the  weight  is  23^^  hundredweight.  The  pro- 
jectile from  this  howitzer  weighs  100  pounds  and  can 
be  thrown  a  distance  that  is  probably  best  left  un- 
mentioned. 

"A  rough  and  ready  method  of  estimating  the  time 
required  to  complete  the  manufacture  of  any  type 
of  gun  is  to  allow  one  month  for  every  inch  of  calibre." 


Modern  Varnish  Making 

Mr.  Norman  Holland,  president  of  the  Holland 
Varnish  Company,  Limited,  read  a  paper  before  the 
Canadian  Society  of  Civil  Engineers,  Montreal,  on 
April  11th,  on  "Modern  Varnish  Making."  He  des- 
cribed the  process  of  manufacture  and  enumerated  the 
various  oils  and  gums  which  enter  into  the  making  of 
varnish.  Mr.  Holland  also  spoke  of  the  methods  by 
which  the  nuts,  oils  and  gums  are  gathered  and  pre- 
pared in  many  countries,  and  told  of  the  means  of 
transportation  from  the  interiors  to  the  coast.  The 
qualities  and  uses  of  these  ingredients  were  described, 
comment  also  being  made  on  the  ])henomenal  advance 
in  prices  due  to  the  war.  Mr.  Holland  added  that  there 
was  no  such  thing  on  the  market  as  pure  raw  linseed 
oil,  and  it  was  a  mistake  to  suppose  that  pure  linseed 
oil  was  used  in  making  paints ;  other  oils  were  added. 
The  price  of  pure  raw  linseed  oil  prohibited  its  use  in 
the  making  of  paint.  The  address  was  illustrated  by 
a  number  of  slides,  showing  views  in  many  countries, 
and  also  tracing  the  various  stages  of  manufacture, 
from  the  collection  and  cnule  preparation  of  nuts,  oils 
and  gums  to  the  finished  product. 


Conserving  Nova  Scotia  Water  Powers 

Following  recent  conferences  between  Mr.  J.  11. 
Challies,  superintendent  of  the  Dominion  VV'ater  I'ovvev 
Branch  and  the  Nova  Scotia  Water  Power  Commis- 
sion, there  was  introduced  in  the  Legislature  of  Xova 
Scotia  last  week  a  comiireliensive  water  power  bill  de- 
claring the  owner.shi])  of  the  crown  in  the  right  of  the 
province  of  all  water  and  water-power  in  Nova  Scotia, 
and  providing  for  administrative  regulations  to  be  ap- 
proved by  the  governor-in-council.  The  legislation  a.s 
introduced  is  considered  to  be  comprehensive  and 
timely,  and  should  greatly  assist  in  the  conservation 
and  use  of  the  many  favorably  located  undeveloped 
water-powers  in  Nova  Scotia. 
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Extension  to  C.P.R.  Pier  D, Vancouver 

Now  One  of  the  Largest  Structures  on  the  Coast — Piles  up  to  125  ft.  Long 
Required   for   Substructure  —  Heavy   Fill    Displaces    Soft  Harbor    Bottom 


Tl  1  E  Canadian  Pacific  Railway  have  recently  com- 
pleted an  extension  to  one  of  their  piers  at  Van- 
couver, B.C.,  which  makes  the  new  pier  one  of 
the  larfifest  structures  of  the  kind  on  the  Pacific 
Coast.  The  extension  was  made  necessary  by  the 
steady  !.;:rowth  of  coastwise  and  trans-Pacific  traffic. 
The  pier  is  a  creosoted  pile  structure,  and  on  account 
of  the  depths  of  water  and  mud  encountered,  is  of  con- 
siderable interest  from  an  engineering  standi)oint. 

The  pier  is  known  as  Pier  "D,"  and  is  located  t)n 
IJurrard  Inlet,  at  the  foot  of  Granville  Street.  The 
older  portion  of  the  pier  was  built  in  1913,  and  mea- 
sured approximately  376  feet  by  150  feet.  It  carried  a 
two-storey  structure,  the  lower  deck  being  devoted  to 
freight,  the  upper  to  passenger  trafific  and  various 
offices  for  operating;  also  customs  and  immigration 
officials.  The  primary  use  of  the  old  pier  was  for  coast- 
wise traffic. 

Accommodates  Coastwise  and  Trans-Pacific  Traffic 

The  extension  measures  approximately  537  feet  by 
160  feet,  and  runs  to  the  harbor  line,  making'  the  entire 
pier  about  914  feet  long  on  its  centre  line.  As  the  pier 
has  two  distinct  uses,  namely,  for  coastwise  and  trans- 
Pacific  traffic,  it  is  so  designed,  the  west  and  north 
sides  being  primarily  intended  for  the  coast  boats  and 
the  east  side  for  tran.s-Pacific  and  miscellaneous  freight 
traffic.  The  west  and  north  sides  have  complete  ar- 
rangements for  berthing  four  coast  boats  at  one  time. 
These  arrangements  comprise,  in  general,  separate 
passenger  ramps  or  stairways,  each  taking  the  passen- 
gers direct  from  the  boat  to  the  upper  floor  level  with- 
out interference  with  the  freight  traffic.  The  east  side 
is  designed  with  continuous  sliding  doors,  giving  open- 
ings as  desired  at  any  ])oint  along  practically  the  entire 
length  of  the  pier.  Two  heavy  adjustable  freight  slips 
are  also  installed,  together  with  a  standard-gauge  rail- 
road track,  which  runs  the  entire  length  of  the  east  side 
and  makes  it  possible  tO'deliver  open-car  f^reight  direct- 
ly under  the  ship's  slings.  The  east  and  west  sides  of 
the  i)ier  are  divided  by  a  depressed  standard-gauge 
track  running  down  the  centre  of  the  pier  and  serving 


both  sides.  A  one-storey  shed  of  heavv  mill  type  con- 
struction is  built  over  the  new  pier,  on  top  of  which  is 
a  promenade  connected  with  the  lower  deck  by  stair- 
ways on  the  west  and  north  sides.  This  promenade  is 
designed  for  passenger  traffic,  but  also  serves  for  sight- 
seeing ])urposes,  as  it  affords  a  good  view  of  Vancouver 
harbor. 

The  old  pier  was  a  creosoted  pile  structure,  and  a 
study  established  the  desirability  of  making  the  new 
structure  of  the  same  general  type.  Test  holes  in  or 
near  the  area  of  the  extension  showed  de])ths  of  water 
of  from  40  to  70' feet  at  mean  low  tide.  The  tide  range 
is  approximately  16  feet.  The  harbor  bottom  itself  was 
a  mixture  of  mud,  silt,  sand,  and  shell,  ranging  from  10 
to  30  feet  in  depth,  and,  below  this,  strata  of  clay  and 
gravel.  Hardpan  lay  variously  at  from  70  to  140  feet 
below  low  tide.  It  was  apparent  that  a  fill  would  have 
to  be  made,  and  the  material  for  it  was  readily  obtained 
from  a  dredging  contractor  who  was  making  channel 
improvements  at  the  First  Narrows,  abotit  two  miles 
from  the  pier  site.  About  250,000  cubic  yards  of  mater- 
ial were  used. 

Fill  Used  to  Solidify  Foundation 

The  fill  had  a  dual  purpose — first,  to  displace  the 
soft  harbor  bottom ;  and,  second,  to  provide  end  and 
lateral  support  to  the  piles  to  be  driven  into  it.  The 
theory  was  that  the  fill  would  gradually  both  displace 
and  compress  the  lighter  and  softer  material  beneath 
until  a  point  of  equilibrium  was  reached  and  no  further 
settlement  of  the  fill  occurred.  If  at  that  time  an 
amount  was  dredged  off  the  fill  roughly  approximating 
the  weight  of  the  structure  later  to  be  placed  upon  it. 
the  ability  of  the  underlying  material  to  stand  the  load 
could  be  reasonably  relied  upon. 

Careful  weekly  soundings  were  kept  over  the  entire 
area  covered  by  the  fill,  as  also  along  lines  parallel  to 
and  outside  of  it.  These  soundings  showed  a  slow  but 
fairly  continuous  settlement  on  the  part  of  the  fill  and 
a  slow  corresponding  rise  at  the  bottom  outside  of  it, 
until  after  a  considerable  period  no  further  settlement 
could  be  observed.    As  was  expected,  that  part  of  the 
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till  next  to  the  old  pier  came  to  rest  first,  and  i)ermitted 
l)ile  driving  to  be  begun  at  a  time  when  the  outer  ])or- 
tion  of  the  fill  was  still  in  movement. 

The  type  of  substructure  for  the  pier  was  fully  con- 
sidered, and  it  was  evident  that  creosoted  wooden  pil- 
ing would  be  the  cheap  and  logical  solution  of  the  pro- 
blem. It  was  desired,  so  far  as  ])ossible,  to  have  the 
l)iling  penetrate  the  fill  and  rest  on  the  harbor  bottom 
beneath,  thereby  increasing  the  area  of  surfact  contact, 
as  well  as  assuring  full  bearing  power,  and  therefore 
safety,  in  case  of  any  future  movement  on  the  part  of 
the  fill  itself.  To  do  this  piling  lengths  considerably 
over  any  known  lengths  for  concrete  i)iles  were  re- 
(|uired.  As  the  teredo  is  active  in  these  waters,  a  treat- 
ed |)ile  was  necessary.  Creosoted  Douglas  fir  piles 
with  full  15-p(.)und  treatment  under  the  boiling  pro- 
cess were,  therefore,  determined  ujjon.  All  other  estab- 
lished methods  for  pile  preservation  were,  however, 
considered  before  final  decision  was  made.  The  con- 
tract called  for  approximately  2,550  jjiles  from  85  to  125 
feet  long.  It  was  also  decided  that  all  deck  timber 
which  was  either  in  contact  with  the  water  or  near 
enough  to  it  to  be  continually  damp  should  be  treated. 
Bracing,  ca])s,  stringers,  and  laminated  deck  timJjcr 
were,  therefore,  specified  for  12-pound  treatment  under 
the  boiling  process.  All  timber  was  to  be  of  Douglas 
fir  and  of  standard  specifications. 

Scow-Driver  With  Leads  130  ft.  High 

The  pile-driving  work  was  given  to  Mr.  S.  Doe.  of 
Victoria.  As  there  was  no  rig  available  for  handling 
piles  of  the  weight  and  lengths  of  those  to  be  used,  Mr. 
Doe  built  a  special  scow-driver,  with  leads  measuring 
130  feet  in  height.     So  far  as  is  known,  this  is  one  of 


the  largest,  if  not  the  largest,  scow  driver  ever  built. 

Ati  there  was  a  large  amount  of  boring  and  drift 
bolting  to  be  done,  a  motor-driven  air  compressor  was 
installed,  pipe  lines  extended  from  it,  and  connections 
tapped  in  at  intervals  with  hose  to  the  various  air  tools, 
'i'hese  comprised  air  riveters  with  special  .sets  for  drift 
bolt  driving,  and  boring  machines  of  various  si/.e.s.  The 
borers  were  especially  u.seful  in  laying  the  2  in.  x  4  in. 
Australian  hardwood  which  served  as  flooring,  and 
which  had  to  be  bored  for  nailing.  This  boring  alone 
required  ajjproximately  70,000  holes. 

Another  useful  machine  was  a  small  travelling  der- 
rick running  on  a  track  laid  across  the  pier,  and  so 
arranged  that  it  could  be  jacked  ui)  on  rollers  and 
moved  forward  under  its  own  power.  This  moving 
operation  took  about  two  hours.  About  40  lineal  feet 
of  pier  could  be  handled  from  each  position  of  the 
track.  The  derrick  was  used  for  handling  all  creosoted 
timber  (which  was  delivered  on  scows  alongside  as  re- 
quired), picking  up,  moving  across  the  dock,  and  de- 
positing in  place.  The  average  time  for  handling  the 
7  in.  X  12  in.  x  40  ft.  stringers  from  the  .scow  to  the  far 
side  of  the  dock  and  back  again  for  another  load  was 
approximately  two  minutes. 

A  skid  driver  was  used  to  drive  the  track  extension 
along  the  old  pier  and  a  ferw  column  piles  under  the  old 
deck,  which  had  been  omitted  in  building  the  original 
pier.  When  its  pile-driving  work  was  finished  it  was 
turned  into  a  skid  derrick,  with  an  80  ft.  boom,  and 
used  to  erect  the  roof  trusses,  which  were  framed  and 
assembled  on  the  deck  and  lifted  complete  onto  the 
(Columns  in  one  operation.  This  derrick  was  used  to 
raise  the  2  in.  x  6  in.  laminated  roofing,  a  team  load  at 
a  time.     It  also  performed  a  variety  of  miscellaneous 
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work,  as  its  lonjj-  boom  and  skids  made  it  a  very  handy 

A  fully  equipped  blaoksmith  shoi)  was  built  on  a 
small  scow,  to  avoid  fire  risk,  and  moored  alongside  of 
or  near  the  dock,  while  field  office,  storehouse,  and 
compressor  house  were  located  at  the  extreme  end  of 
the  old  pier,  outside  of  the  shed,  where  they  would  not 
interfere  with  the  operation  of  the  pier  and  yet  be 
easily  accessible. 

Record  Kept  of  Each  Pile 

While  piles  were  being  treated,  inspectors  were 
kept  at  each  plant,  and  the  quantity  and  quality  of 
creosote  used,  tem])eratures,  pressures,  and  time  of 
treatment  were,  carefully  watched  and  recorded.  E.ach 
pile  was  numbered  and  stamped  after  being  passed  and 
full  data  on  its  treatment  recorded.  When  driving,  a 
report  was  also  made  by  an  inspector  on  each  driver  as 
to  the  pile  number,  location,  penetration,  and  length  of 
cut-off.  It  was  thus  possible  to  readily  trace  the  his- 
tory of  any  pile  from  its  time  of  treatment  until  driven. 
All  piles  were  .spotted  by  transit  and  stayed  soon  after 
driving.  The  driving  at  all  times  was  extremely  hard. 
Piles  were  driven  on  6  ft.  8  in.  x  8  ft.  centres. 

Piles  were  capped  by  10  in.  x  16  in.  and  12  in.  x  14 
in.  creosoted  timbers,  drift-bolted  into  place.  Capping 
was  kept  several  bents  behind  the  pile-driving,  so  that 
the  jar  from  the  driving  would  not  change  the  eleva- 
tion of  the  piles  after  being  cut  off.  Creosoted  string- 
ers were  laid  across  the  caps  and  drift-bolted  to  them. 
A  laminated  creosoted  2  in.  x  4  in.  decking  was  laid 
diagonally  on  the  stringers,  the  idea  being  to  give  addi- 
tional rigidity  by  tying  several  parallel  ])ile  bents  to- 
gether in  this  way.  Piles  were  also  braced  diagonally 
and  additional  longitudinal  bracing  was  run  down  each 
side  of  the  depressed  track.  The  outside  railroad  track 
had  its  own  special  bracing.  WaHng  was  also  in- 
stalled at  periods  of  maxinumi  low  water.  On  the  lam- 
inated deck  there  was  laid  a  flooring  of  2  in.  x  4  in. 
Australian  hardwood  running  parallel  to  the  pile  bents. 
This  flooring  was  air-bored  and  spiked  with  great  care 
to  get  a  tight  joint. 

Features  of  Shed  Construction 
The  shed  area  was  divided  down  the  middle  by  a 
depressed  standard-gauge  track  which  brought  the  car 
doors  at  the  deck  level.    The  area  on  each  side  of  the 
track  was  divided  into  bays  36  ft.  and  46  ft.  wide  respec- 
tively, with  outside  bays  of  27  ft.  each,  with  roof  col- 
umns 20  ft.   centres   longitudinally       These  columns 
were  posts  carried  on  special  piles,  independent  of  the 
rest  of  the  substructure.    The  roof  was  required  to  bear 
not  only  its  own  weight,  plus  snow  and  wind  load,  but 
also  a  ])romenade  with  a  live  load,  the  total  load  under 
the   ])romenade   section   being  about    150  pounds   per 
square  foot.     It  was  also  desired  to  have  the  roof  line 
match  that  of  the  old  pier,  and  at  the  same  time  keep  a 
minimum  clearance  of  16  feet  under  the  trusses  in  the 
shed.    The  wooden  trusses  over  the  centre  bays  were 
82  feet  long,  and  designed  with  separate  members  of 
14  in.  x  28  in.  x  28  ft.  over  the  outside  bays.    The  roof 
itself  was  made  up  of  2  in.  x  6  in.  x  30  ft.  lamination, 
covered  by  a  three-ply  asbestos  roofing,  mopped  on.    A 
low  monitor  ventilated  by  fixed  louvres  was  run  down 
the  centre  of  the  roof  and  also  extended  over  the  old 
IKjrtion  of  the  shed.     Running  around  the  outer  edge 
of  the  roof  is  a  covered  promenade  6  ft.  wide.     Two 
stairways  lead  from  it  to  the  lower  outside  deck.     On 
the  east  side  the  promenade  railing  is  in  removable  sec- 
tions, as  it  is  ])lanned  to  land  trans-Pacific  passenger 
traffic    to    this   |)ronu'nade,   and     so    avoid     i)assenger 


movement  on  the  lower  freight  level.  A  heavy  remov- 
able passenger  gangway  runs  on  the  east  side  railroad 
track,  and  is  provided  with  adjustab'le  landing  gang- 
ways on  each  .side  between  itself,  the  ship,  and  the 
promenade.  The  passenger  bridge  was  originally  on 
the  east  side  of  the  pier  and  was  moved  to  the  west 
.side.  The  space  formerly  occupied  by  it  was  closed  up 
and  turned  into  offices. 

The  entire  east  side  of  the  pier  is  made  up  of  con- 
tinuous sliding  doors.  There  are  95  of  these,  running 
on  two  parallel  tracks  and  overlapping.  The  doors  are 
hung  on  adjustable  rollers,  which  will  take  up  settle- 
ment. The  bottom  track  is  made  u])  of  "T"  and  angle 
irons,  left  open  through  the  deck  so  that  nothing  can 
collect  to  interfere  with  the  working  of  the  doors.  The 
doors  are  glazed  in  the  upper  half  and  screened,  with 
a  3  ft.  section  of  window  above  them  to  provide  addi- 
tional light.  The  west  side  walls  are  made  up  of  short 
sections  of  continuous  doors,  a  few  sliding  doors,  and 
solid  wall.  The  wall  is  made  up  of  shiplap,  covered 
with  corrugated  iron.  The  north  wall  is  provided  with 
two  doors. 

Freiglit  Handling  Equipment 
Three  freight  elevators  of  the  Barlow  type  were  in- 
stalled, one  being  a  new  machine  and  the  other  two 
being  transferred  from  former  locations  on  or  near 
Pier  "D."  Two  adjustable  freight  slips  were  also  in- 
stalled. As  the  east  side  track  crosses  these  slips  a 
device  was  worked  out  so  that  this  section  of  track 
operates  with  a  turntable.  When  the  slip  is  up  the 
track  is  locked  in  place  and  supported  rigidly  on  the 
l)ile  bents.  When  the  slip  is  down  the  track  is  given  a 
quarter  turn,  so  that  the  rails  lie  ]Kirallel  to  the  slip 
axis,  and  can  be  readily  trucked  over.  Each  slip  is 
operated  by  two  worms  and  gears  on  a  common  shaft 
with  endless  hand-chain  attachments.  The  slips  are 
supported  by  steel  hooks,  which  drop  back  when- the 
slip  is  to  be  lowered,  by  means  of  a  lever  pulled  from 
the  deck  level. 

The  centre  depressed  track  is  fitted  with  an  electri- 
cally driven  car-haul,  with  a  capacity  of  10  loaded  cars. 
Its  use  will  avoid  the  presence  of  any  steam  locomo- 
tives inside  the  i)ier,  with  their  attendant  fire  risk  and 
smoke. 

Motors  with  a  total  capacity  of  about  20O  h.p.  are 
installed  on  the  ])ier.  The  current  is  brought  to  a  con- 
crete transformer  station  at  the  south  ends  of  the  pier 
and  distributed  in  ducts.  No  transformers  are  allowed 
on  the  pier  on  account  of  fire  hazard.  Lighting  cur- 
rent is  also  transformed  off  the  pier  and  distributed  by 
conduit,  the  circuits  being  arranged  so  that  practically 
any  combination  of  lights  can  be  obtained.  Lighting 
plugs  are  installed  along  the  side  of  the  depressed 
track,  to  provide  for  j^ortable  lights  for  loading  and 
unloading  freight  cars.  Screened  bracket  lights  are 
Ijlaced  at  40  ft.  intervals  around  the  outside  of  the  shed 
and  red  and  green  beacon  lights  at  the  outer  end.  An 
electric  fog  bell  is  also  installed. 

Fuel  oil  lines  are  carried  down  each  side  of  the  pier, 
with  valves  at  the  various  boat  landings.  A  covered 
water  line  is  laid  along  the  bottom  of  the  roof  trusses, 
and  branch  lines  are  taken  off  at  intervals  for  supply- 
ing the  boats  and  for  fire  protection.  Hose  valves  and 
lines  of  hose  laid  on  tilting  hose  racks  are  also  supplied, 
and  so  arranged  as  to  cover  the  entire  pier  area.  I'ive 
bubbler  type  drinking  fountains  are  installed  and  tv/o 
toilets. 

Alterations  to  Old  Pier 
A  considerable  amount  of  miscellaneous  work  was 
necessary  to  adaj)t  the  old  jjier  to  the  increased  tratTic. 
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'llu-  iipsl.'iirs  oITkcs  liad  to  br  ftnisidcrahly  enlarged 
and  revised  and  facilities  formerly  in  the  office  space 
moved  to  new  locations.  Small  enclosures  also  had  to 
be  built  for  customs,  bagg^age,  express,  and  similar  imr- 
poses.  At  the  south  end  of  the  pier  one  of  the  steel 
columns  supporting  a  part  of  the  Granville  Street  ramp 
and  the  southeast  corner  of  the  pier  structure  had  to 
be  cut  out  in  order  to  provide  clearance  for  the  east 
side  track  connection  with  the  yard  tracks.  A  75  ft. 
girder  was  installed  in  the  place  of  the  old  column  and 
two  shorter  girders  which  it  supported.  No  lifting 
equipment  was  available,  so  that  the  entire  operation 


was  conducted  b)  block  and  hand-jacks.  'l"hc  ca.-il 
side  track  connection  also  made  necessary  the  entire 
revision  of  the  deck  at  the  south  end  of  the  pier  and 
the  building  of  several  ram[)S  to  lead  from  the  track 
level  to  the  various  higher  levels  in  the  adjacent  sheds. 
It  was  also  necessary  to  extend  the  concrete  footings 
on  six  columns  under  the  Granville  Street  ramp. 

The  entire  work  was  done  by  Sydney  E.  Junkins  & 
Co.  of  Vancouver,  under  the  direction  of  Mr.  J.  G.  Sul- 
livan, chief  engineer  of  the  Canadian  Pacific  Railway 
Western  Lines,  Winnipeg,  and  Mr.  II.  Rindal,  engi- 
neer, Canadian  Pacific  Railway,  Vancouver. 


Toronto  Engineers  Suggest  Means  of  Increas- 
ing Prestige  of  the  Profession 


AT  a  recent  meeting  of  the  Executive  Committee 
of  the  Toronto  branch  of  the  Canadian  Society 
of   Civil   Engineers  a  sub-committee   was  ap- 
])ointcd   to   "study    means    of    increasing   the 
prestige  and  influence  of  the  Toronto  branch."     This 
committee  consisted  of  Messrs.  Wynne-Roberts,  Cous- 
ins, Haultain,  Kerry,  and  Storey. 

The  committee  has  submitted  a  voluminous  report 
to  the  executive  of  the  branch  dealing  with  tile  matter 
in  question.  Roughly,  the  discussion  is  divided  under 
two  sub-heads:  (1)  The  relation  of  the  branch  to  the 
community ;  (2)  the  relation  of  the  branch  to  its  mem- 
bers. Under  the  first  heading,  it  is  pointed  out  that, 
after  all,  the  status  of  engineering  can  be  improved, 
mainly  by  increasing  its  usefulness  to  humanity.  Jt 
must  be  the  aim  of  the  engineer,  therefore,  to  serve  and 
guide  the  people  and  cultivate  a  healthy,  vigorous,  and 
pronounced  public  opinion.  It  is  coming  to  be  realized 
more  and  more  that  engineers  owe  it  to  themselves  and 
to  the  country  alike  to  accept  their  duties  as  citizens  of 
the  community  in  which  they  live,  and  that  they  should 
use  every  effort  to  exert  influence  in  the  legislation  of 
the  country  and  the  administration  of  public  aflairs 
wherever  engineering  principles  or  practices  are  in- 
volved— which  includes  the  majority  of  cases. 

The  report  refers  to  a  number  of  instances  where 
engineering  societies,  both  in  Canada  and  the  United 
States,  have  given  valuable  advice  on  engineering 
matters  to  councils,  municipal  authorities,  and  others, 
which  has  materially  assisted  in  carrying  on  the  aflfairs 
of  the  community  in  a  more  efficient  manner.  The  com- 
mittee believes  that  these  examples  are  merely  indica- 
tive of  what  such  societies  might  do  if  greater  atten- 
tion were  paid  by  engineers  to  matters  of  general  public 
interest,  and  suggests  a  number  of  questions  that  might 
be  taken  up  by  the  Canadian  Society  of  Civil  Engineers 
to  enhance  its  prestige  and  intfuence. 

Relation  of  the  Branch  to  Its  Members 

The  duty  of  a  society  towards  its  members  is  some- 
thing more  than  to  facilitate  the  acquirement  and  in- 
terchange of  professional  knowledge,  though  this  in 
itself  may  be  the  primary  aim.  Under  this  heading  a 
number  of  subjects  are  suggested  which  it  is  consid- 
ered might  be  discussed  with  advantage  to  the  mem- 
bers, and  will  doubtless  form,  a  number  of  them,  topics 
for  papers  for  the  Toronto  branch  at  future  meetings. 
The  suggestions  were  as  follows :  The  essentials  of 
specifications;  economics  of  bridges;  rainfall  and  engi- 


neering; city  acquisition  of  Toronto  Street  Railway; 
Toronto  harbor  works ;  Toronto  new  Union  Depot ; 
high  or  low  railway  approaches  in  Toronto ;  activated 
sludge  j)rocess  of  sewage  treatment ;  city  transporta- 
tion ])roblems;  city  plamiing;  aesthetic  treatment  of 
structures;  i)roblems  in  local  improvement  assess- 
ments; research  in  its  relation  to  engineering;  engi- 
neering and  food  production ;  valuations ;  engineers 
and  conservation  of  life ;  indexing  and  filing  of  records ; 
statutory  registration  of  engineers;  local  government 
board  for  Ontario. 

in  addition  to  the  intellectual  side,  however,  the 
report  states  that  the  branch  should  consider  the  pro- 
motion of  the  professional  interests  of  its  members.  As 
an  example,  it  is  noted  that  engineers  are  seldom  put 
on  government  commissions  or  consulted  on  technical 
matters  b\'  the  government,  even  when  the  questions 
involve  engineering  problems.  This  is  to  a  very  con- 
siderable extent  the  result  of  poor  organization  among 
engineers.  Another  point  raised  was  the  confusion  in 
the  mind  of  the  public  as  to  the  definition  of  the  word 
"engineer."  "It  connotes,  for  example,  the  person  who 
])lans  and  builds  a  railroad  across  a  continent,  or  the 
person  who  operates  the  locomotive  on  that  road.  The 
name  engineer  may  imply  the  person  who  designs  and 
constructs  any' of  the  great  water  supply  schemes  and 
also  the  person  who  puts  in  the  plumbing  in  our 
houses.  It  may  refer  to  the  chief  engineer  of  an  mi- 
mense  hydro-electric  undertaking  and  also  to  the  man 
who  installs  the  wiring  in  a  cottage.  Men  who  design, 
operate,  and  make  pumps  or  dredges,  or  heating  plants, 
and  he  who  designed  and  built  the  Quebec  bridge,  as 
well  as  the  man  who  turns  a  swing  bridge,  are  called 
engineers.  We  have  civil  and  military  engineers  and 
engineers  of  all  the  numerous  branches  of  modern  en- 
gineering, including  agricultural,  forest,  efficiency,  and 
others.  The  divisions  are  so  legionary  and  often  so 
meaningless  to  the  public  that  it  is  small  wonder  it  fre- 
quently fails  to  appreciate  what  we  are,  or  what  we  are 
doing,  and  in  this  manner  our  status  is  affected." 

The  report  goes  on  to  discuss  whether  legislative 
jjowers  should  be  secured  to  restrict  the  i)ractice  and 
the  title  of  engineer  to  those  who  measure  up  to  cer- 
tain qualifications.  Toronto  engineers  themselves  arc 
undecided  on  this  question.  (Juebec  and  Manitoba 
Provinces  have  such  powers  at  present.  .Mberta  and 
British  Columbia  are  working  to  that  end.  In  the 
United  States  certain  steps  have  been  taken  in  this 
direction.    It  is  evident  that  legislation  in  such  a  mat- 
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tor  must  be  JJoniinion-vvide.  "The  cxperiem-e  of  the 
medical,  legal,  and  educational  professions  in  this  re- 
i^ard  should  afford  us  an  excellent  lesson  as  to  the  ab- 
surdity of  making-  each  province  a  kind  of  water-tight 
compartment  in  these  matters." 

The  question  of  compensation  is  discussed  at  con- 
siderable length.  It  is  pointed  out  that  assistant  engi- 
neers, for  example,  are  paid  less  than  many  classes  of 
non-technical  men.  The  question  of  the  effect  of  legis- 
lation requiring  the  licensing  or  registration  of  engi- 
neers on  the  amount  of  compensation  is  also  touched 
upon,  though  it  is  not  plain  that  this  would  be  material. 
It  is  generally  conceded  -that  fair  compensation  can 
usually  be  demanded  by  a  capable  man,  but  the  engi- 
neer's weakness  is  that  he  does  not  consistently  and 
systematically  make  his  capabilities  known  to  the  gen- 
eral i)ublic.  The  report  also  touches  on  the  matter  of 
defence,  indicating  the  necessity  of  the  society  as  a 
body,  as  well  as  its  members  individually,  coming  to 
the  aid  of  any  member  when  he  may  Ije  unjustly 
attacked. 

A  few  paragraphs  are  given  over  to  the  question  of 
scientific  research  for  the  branch.  The  report  urges 
its  encomagement  and  assistance  in  every  ])ossiblc 
way,  and  concludes  as  follows  : 

"In  presenting  the  foregoing  report,  on  'how  to  in-- 
crcase  the  prestige  and  influence  of  the  branch,'   wc 
have  to  state  that  the  subject  is  opportune  and  import- 
ant.    The  branch  should  be  the  cultivated  senses  of 
the  body  politic.     It  is  the  principal  means  bv  which 


we  can  assert  our  rights,  enjoy  our  privileges,  and  in- 
crease our  professional  standing.  Neglect  the  func- 
tions and  atrophy  sets  in ;  cultivate  them  and  they  de- 
velop in  usefulness,  strength,  and  vitality. 

"We  believe  that  the  i)rofession  is  destined  to  oc- 
cupy a  position  of  greater  importance  in  the  future  life 
of  the  nation  than  it  has  ever  done  in  the  past,  and  that 
the  era  which  is  now  unfolding  its  doors  will  call  for 
loyal  and  efficient  public  service.  Many  of  the  troubles 
of  the  past  have  been  prescribed  for  without  making  a 
scientific  diagnosis  of  their  causes,  but  in  future  the 
engineering  profession  will  be  invited — nay,  compelled 
— to  accept  its  duties  and  responsibilities  in  this  work. 
The  branch  should  constitute  the  strongest  living  or- 
ganizm  of  the  institute. 

"Engineers  will  be  able  to  do  a  great  amount  of 
work  as  they  are  now  represented,  but  when  our  forces 
are  combined,  the  possibilities  of  doing  greater  work 
will  be  enormously  enhanced.  We  would  cherish  the 
hope  that  engineers  of  all  branches  of  the  profession 
will  see  the  force  and  influence  of  one  great  Canadian 
engineering  organization.  That  does  not  mean  the 
submerging  of  various  categories  of  engineers,  but  the 
encouragement  of  the  progress  of  each,  under  one  com- 
mon flag,  one  common  aspiration,  and  for  one  common 
achievement,  namely,  the  promotion  of  the  best  in 
every  branch  of  engineering  for, the  advancement  of 
our  national  prosperity,  a,nd  this  will  assuredly  re- 
bound to  our  personal  and  i)rofessional  advantage, 
])restigc,  and  influence."  , 


isiaiaiaiigigiagiisisisiaigiiiiaissgiiHiBiHiaiiiiiiiiaigiiaiaiSKPiassiiasiiaias^ 


The  Open  Boat 


"  When  this  here  War  is  done,"  says  Dan,  "and  all  the  fightin's  through. 
There's  some' II  pal  with  Fritz  again  as  they  was  used  to  do; 
But  not  me,"  says  Dan  the  sailor  man,    **  not  me,"  says  he 
"  Lord  kngtOs  its  nippy  in  an  open  boat  on  winter  nights  at  sea. " 

f^^  ^^  ^^^ 

"  When  the  last  battle's  lost  an    won,   an'  won  or  lost  the  game. 
There's  some' II  think  no   'arm  to  drink  with  squareheads  just  the  same; 
But  not  me,"  says  Dan  the  sailor-man,    "an'  if  you  ask  "^e  why — 
Lord  knows  its  thirsty  in  an  open  boat  when  the  Water-breaker's  dr^." 

tf^  t^  ^w 

"  When  all  the  bloomin    mines  is  swep'  an'  ships  are  sunk  no  more, 
There's  some' II  set  them  down  to  eat  with  Germans  as  before; 
But  not  me,"  says  'Dan  the  sailor-man,    ** not  me,  for  one — 
Lord  knows  it's  hungry  in  an  open  boat  when  the  last  biscuit's  done.  " 

4^*  ^*  9^^ 

"  When  peace  is  signed  and  treaties  made  an'  trade    begins  again. 
There  s  some' II  shake  a  German's  hand  an'  never  see  the  stain; 
But  not  me,"  says  Dan  the  sailor-man,    "not  me,   as  Qod's  on  high — 
Lord  knows  it's  hitter  in  an  open  boat  to  see  your  shipmates  die. " 


-C.  p.  S.  in  "Punch" 
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Masonic  Temple  Building,  Toronto 


THE  Masonic  Temple  Building,  at  the  corner  of 
Davenport  Road  and  Yonge  Street,  Toronto,  is 
complete    and     the    various    Masonic    Lodges 
throughout  the  city  are  holding  their  meetings 
in   the   new   building.     It   is  a   three-storey,   fireproof 
structure  with  a  commodious  basement. 

The  footings  and  piers  are  of  reinforced  concrete, 
and,  as  will  be  seen  in  the  cross-sections,  some  very 
large  spread  footings  are  u.sed  to  carry  the  floor  loads, 
which  are  largely  concentrated  at  four  points.  The 
footing  for  the  north  wall  and  piers  is  a  cantilever 
type  and  is  a  continuous  section  throughout  the  entire 
length. 

The  superstructure  is  reinforced  concrete  and  has 
a  number  of  interesting  features.  On  studying  the 
accompanying  cuts  it  will  be  seen  that  the  main  fea- 


Fig.  1— The  Yonge  Street  Masonic  Temple. 

ture  is  the  provision  for  a  large  auditorium  on  the 
first  floor ;  there  are  only  two  internal  columns  sup- 
porting the  second  and  third  floors  and  roof,  leaving 
the  auditorium  entirely  free  from  column  supports  for 
the  ceiling.  This  effect  was  accomplished  by  building 
a  reinforced  concrete  truss  on  the  second  floor  be- 
tween the  two  internal  columns.  This  truss  has  a 
clear  span  of  67  feet  and  in  turn  carries  the  end  load 
of  two  similar  trusses  which  span  between  it  and 
the  north  exterior  wall,  a  distance  of  62  ft.  6  ins.  These 
trusses  form  the  partitions  between  the  various  lodge 
rooms  and  between  the  lodge  rooms  and  the  reception 
room.  Only  the  lower  chords  are  visible  in  the  audi- 
torium, and  they  project  a  few  inches  below  the  slab 
sofifit,  giving  the  ceiling  construction  a  very  light 
appearance.  The  method  of  supporting  the  gallery 
load  is  shown  on  the  section.  A  i)eam  is  located  in 
the  third  riser  of  the  stepping,  which  in  turn  carries  a 
series  of  cantilever  beams  supporting  the  seat  slabs. 
The  building  of  a  long  span  beam  of  reinforced-con- 
crete   generally   requires  very   heavy   and   deep   con- 


struction ;  thus  an  ordinary  reinforced  concrete  beam 
spanning  67  feet  would  project  at  least  6  feet  below 
the  slab  soffit,  and  in  order  to  accommodate  the  re- 
quired section  area  of  steel  would  have  to  be  some- 
thing over  3  feet  wide.  A  beam  with  a  cross  section 
of  3  feet  X  6  feet  projecting  below  the  ceiling  line 
would,  in  the  majority  of  cases,  be  out  of  the  (|uestion 
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Fig.  2  -Showing  concrete  truss  on  second  floor. 

and  a  lighter  construction  of  steel  would  be  used.  The 
evolution  of  this  reinforced  concrete  beam,  in  order 
to  lighten  it,  has  been  to  change  the  shape  of  the  cross- 
section,  making  it  deeper  and  narrower.  The  deepen- 
ing of  the  beam  increases  the  eiYective  working  mo- 
ment the  steel  is  able  to  develop  with  reference  to 
the  neutral  axis  of  the  beam,  which  means  that  a 
smaller  section  area  of  steel  may  be  used  without  im- 
pairing the  strength  of  the  beam. 

The  next  logical  step  was  to  carry  the  beam  down 
to  the  floor  below  and  let  the  beam  itself  become  a 


Fig.  3-Etevation  loolcing  east  and  west-concrete  truss  67  ft.  long. 

partition  or  truss,  with  the  upper  chord  carrying  the 
superimposed  loads  and  the  lower  chord  carrying  the 
floor  loads. 

Another  striking  example  of  this  class  of  design, 
using  the  Hennel)ii|ue  system,  was  described  in  an 
article  on  the  Trusts  and  Guarantee  building,  Toronto, 
which  appeared  in  the  Contract  Record  of  September 
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12,  1917,  Messrs.  Rlouchcl  &  Partners  being-  responsible 
for  the  design. 

Large  Rooms  Free  from  Column  Supports 

The  following  accommodation  is  provided  in  the 
Vasement ;  ba'nquet  room,  80  x  50  ft.,  capable  of  seat- 
ing 450  persons;  hall,  23  x  2,7  ft.,  with  lavatories,  cloak 
room  and  kitchen.  The  boiler  room  is  placed  at  a 
lower  level  and  the  caretaker's  apartments  are  built 
over  them.  On  the  ground  floor  level,  the  foyer  and 
retiring  rooms  are  provided.  The  floor,  steps  and 
wainscotting  of  the  vestibule  and  foyer  are  finished 
with  Napoleon  grey  marble  quarried  in  Missouri.  The 
walls  are  plastered,  stucco  finisli.  The  auditorium  on 
this  floor  is  78  ft.  6  in.  x  67  ft.  with  an  18  ft.  gallery  on 
three  sides,  and  a  stage  36  ft.  x  16  ft.  Committee 
rooms,  offices  and  board  rooms  are  placed  at  the  gal- 
lery level.  On  the  second  floor  are  three  lodge  rooms, 
34  X  62  ft.,  30  x  62  ft.,  and  47  ft.  6  in.  x  62  ft.,  respect- 
ively.    Each  lodge  room  is  provided  with  a  separate 


Pig.  4— Plan  showing  all  three  trusses. 

reception  room.  The  third  floor  provides  two  lodge 
rooms,  2>2>  ft.  x  61  ft.  and  38  ft.  6  in.  x  61  ft.,  with  a 
stage  and  choir  gallery  to  each  room.  Pantry  and  ban- 
quet room,  29  ft.  x  63  ft.  are  also  placed  on  this  floor. 

The  lodge  rooms  are  all  entirely  free  from  col- 
umns and  have  received  a  very  simple  treatment  of 
sand  finished  plaster  and  plain  trim. 

The  building  was  designed  according  to  the  Henni- 
bique  system  of  reinforcing.  Mr.  A.  C.  Richmond, 
Yonge  Street  Arcade,  Toronto,  had  the  contract  for 
the  reinforced  concrete  work.  H.  N.  Dancy  &  Sons 
did  the  masonry;  Hoidge  &  Sons,  the  plastering;  S.  R. 
Hughes,  the  carpentry  and  joinery;  the  Gibson  Marble 
&  Granite  Company  supj^licd  tlie  marble;  Messrs.  Ben- 
nett &  Wright  installed  the  heating  and  plumbing,  and 
Macdonald  &  Willson,  the  electric  wiring. 


'i'lie  fourteenth  convention  of  the  American  Con- 
crete Institute,  which  was  scheduled  for  last  T'ebruary, 
was  postponed  until  June,  on  account  of  the  severe 
traffic  conditions  at  that  time.  The  dates  have  now 
been  decided  upon,  and  the  convention  will  be  held 
Tune  27,  28,  29,  at  the  Hotel  Traymore,  Atlantic  City, 
N.T. 


The  Ontario  Legislature  have  granted  sums  total- 
ling $22,500  for  colonization  roads,  bridges,  etc.,  in 
the  Fort  William  district.  This  is  quite  apart  from 
the  government  money  which  will  be  spent  by  the 
Northern  Ontario  Development  Company  in  that  dis- 
trict. 


Building  Permits  for  March,  1918 

THE  value  of  building  i)ermits  issued  in  35  cities,  ^ 
showed  a  substantial  increase  during  March  as 
compared  with  the  previous  month,  the  total 
value  of  permits  rising  from  $901,933  in  Feb- 
ruary to  $2,133,781  in  March,  an  increase  of  $1,231,848, 
or  136.6  per  cent.  Alberta  was  the  only  province  to 
record  a  decline,  and  large  gains  were  made  in  Sas- 
katchewan, Manitoba,  Ontario  and  Quebec.  As  com- 
pared with  the  corresponding  month  of  1917,  there  was 
a  decline  of  13.3  per  cent.,  the  value  for  March,  1917, 
being  $2,461,162.  In  this  comparison,  gains  were 
shown  in  Nova  Scotia,  Saskatchewan,  Alberta  and 
British  Columbia. 

Estimated  Cost  of  Building  Work  as  Indicated  by  Building  Permits  Issued 
in  Thirty-five  Cities 

March,  1018,  compared 

witli    March,    1917 

Increase  (*)  Decrease  (t) 


Nova  Scotia 
ITalifax  . .  . 
Sydney    .  . . 


New     Brunswick     . . . 

Moncton     

St.    John     

Quebec 

Montreal-Maisonneuve 

Quebec 

Sherbrooke 

Three  Rivers    . .    .  . 
Westmount 

Ontario 1 

Brantford    . .     . . 
Fort  William    . . 

Guelph 

Hamilton 

Kingston 

Kitchener    . .    . . 

London    

Ottawa 

Peterborough    . . 
Port    Arthur    . . 

Stratford 

St.  Catharines  . . 
St.    Thomas    . . . 

Toronto 

Windsor 


598,426 

47,7(>8 
45,658 

45,600 

l,.«tO 
44,100 

271,189 

241,660 

22,320 


7,200 


Manitoba.     .  . 

Rrandoii     .  . 
Wannijieg    . 

Saskatchewan 
Moose  Jaw  . 
Regina    .  .    . 
Saskatoon    . 


Alberta  .  .  . 
Calgary  .  . 
Edmonton 


British  Columbia  .  . 

New  Westminster 
Vancouver  .  .  . . 
Victoria 


,001,699 

8,925 

97,450 

11,820 

94,625 

5,660 

14,970 

29,615 

94,470 

3,250 

3,015 

1,670 

32,305 

1,075 

529,6<M 

72,285 

187,902 

i:!,^.'fi50 

469,100 

7,300 

442,150 

9,050 

27,410 

23,00fl 
4,410 

97.455 

4,;!00 

70,170 

13,985 


587,158 

68,475 
18,683 

277,200 

'  '2i-',im 

610,284 

470,84(1 

129,690 

5,200 

3,705 

750 

1,234,520 

13,260 

2,150 

14,.360 

287,180 
11,040 
15,480 
46,300 
63,175 
4,945 

220,745 

11,258 

22,8.35 

1,170 

414,508 

106,115 

159,610 

2.0<>fl 
1.57..5.50 

23.300 

5.20O 

6,885 

11,215 

18,900 

14,.30(t 
4.60f) 

50.180 

14,185 

3.3.715 

2,280 


*  56,268 

t     20,707 

*  26,975 


7.19 

.30.24 

144.38 


t  231,600         t      83.55 

*       l,.50O         

t  233,100         t      84.00 


t  339.095 

t  229,180 
t  107,370 
t       5,200 

*  3,405 
t  750 

t  232,831 
t       4,;«5 

•  95,300 
t  2,.549 
t  192,555 


5,.3S0 

510 

16,685 

31,295 

1,695 

+  217,730 


t 


t 


9,588 

9,470 

805 

11.5,156 

.33,8.30 


t     21,708 

*  192 
t      21,900 

*  435.800 

2,100 

*  4.35,265 
t       1,565 

*  8,610 

'        8,700 
t  190 


t  65.58 
t  48.61 
t      82.78 

• ' '  S)".72 


t  18.86 
t  32.60 
'4,432.56 
t  17.74 
67.05 
48.73 
32.95 
36.04 
49.52 
,34.28 
08.63 
85.17 
41.47 
68.80 
27.78 
31.88 


47,276 

0,885 
45,4.55 
11,705 


t 

t      13.60 

9.32 
t       13.90 

*1, 870.39 

*  40..38 
•6,321.93 
t      1.3.94 

*  45.03 

*  00.84 
t         4.13 

*  94.25 

t  69.69 

*  1.34..S2 

*  513.38 

t      18.32 


Total— 35    cities    ..   $2,133,781         $2,461,162         f$327,381 

Of  the  larger  cities,  Toronto  and  Vancouver  re- 
corded gains  both  as  compared  with  February,  1918, 
and  with  March,  1917.  Montreal-Maisonneuve  and 
Winnipeg  reported  increases  in  comparison  with  the 
preceding  month  and  declines  as  compared  with  March 
of  last  year.  Of  the  smaller  centres,  Sydney,  Fort 
William,  Ottawa  and  Regina  all  showed  considerable 
increases  in  both  cases. 


In  an  article  which  appeared  in  our  issue  of  April 
10,  describing  the  constructional  features  of  the  La 
Loutre  Dam,  the  wording  of  the  credit  to  Mr.  J.  B. 
D'Aeth  might  make  it  appear  that  he  was  the  engineer 
to  the  Quebec  Streams  Commission.  This  is  not  the 
case,  as  Mr.  O.  Lefebvre  is  engineer  to  the  commis- 
sion, and,  as  such,  has  complete  jurisdiction  over  their 
entire  work ;  Mr.  D'Aeth  is  resident  engineer. 
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Fig.  1-60  ft.  bridge  in  Peel  Township. 


Fig.  2— Brown  bridge,  Mt.  Forest— deiigned  by  Bowman  &  Connor. 


Reinforced  Concrete  Highway  Bridges 

in  the  Province  of  Ontario — Some  Fine  Examples 
of  Recent    Work    Combining  Beauty    and  Utility 

' — —  By  G.  Graham  Reid " 


PROBABLY  no  more  complicated  problem  pre- 
sents itself  to  municipalities  in  these  days  than 
the  bridges,  large  and  small,  that  have  to  be  re- 
■  built  to  replace  the  old  temporary  structures 
and  make  the  highways  a  safe  and  practical  means  of 
local  transportation.  The  widely-varied  types  of  in- 
creasing traffic  now  coming  on  the  roads  and  the  ever- 
rising  price  of  materials,  especially  of  structural  steel, 
have  made  this  ])roblem  no  mean  one  in  engineering. 
Automobiles  and  motor  trucks,  traction  engines,  and 
such  comparatively  new  imjjlements  of  transijortation 
and  industry  have  to  be  reckoned  with  in  designing 
and  building  highway  bridges,  and  every  location  pre- 
sents its  own  set  of  difficulties  to  the  designer.  To 
overcome  these  difficulties  at  a  reasonable  cost  the 
writer  has  made  a  study  of  the  different  designs  ofifered 


by  engineers  specializing  in   the  design   of  highway 
bridges  in  Ontario. 

Since  1915  the  cost  of  structural  steel  has  been  so 
high  that  many  municipalities  have  considered  it  pro- 
hibitive, and  have  laid  over  the  construction  of  their 
bridges,  especially  those  of  longer  span,  until  after  the 
war.  This  the  writer  believes  to  have  been  a  mistake 
in  most  cases,  as  after  the  war  other  problems  will  pre- 
sent themselves  in  the  way  of  financing  construction, 
and  the  municipalities  will  find  themselves  in  a  position 
at  least  no  better,  if  not  worse,  than  they  were  before. 
Moreover,  an  attempt  has  been  made,  and  so  far  has 
been  fairly  successful,  to  suit  to  the  needs  of  each  and 
every  location  a  design  in  reinforced  concrete  at  a  rea- 
sonable price. ,  An  attempt  will  here  be  made  to 
roughly  divide  these  locations  into  different  types  for 


Fig.  3-FUxmiII  bridge  near  Drayton,  Ont. -designed  by  Bowman  &  Connor. 


Fig.  4— Arch  truss  built  by  Ontario  Bridge  Co.- designed  by  J.  G.  Cameron. 
County  Road  Superintendent. 


April  24,   1918 


THE    CONTRACT    RECORD 


331 


*llfc^-':,    .            ^ 

'     1    ;- 

t             .^  ■^u-^^    ^S"*  if^^    f-c 

»fe.. 

i» 

i 

m 

-mm 

ST?  ,. 

•-''^\/;.              -^ 

g 

K.  -;,A  i-^^^^i^i^  -»i^^i'^»9F 

Fig.  5— Designed  with  sidewalk  and  railing  — Port  Hope,  Ont. 


the  purpose  of  descri[)tion,  although  this  division  is  of 
very  little  practical  use  in  designing  the  structures. 

Structures  for  Varying  Locations 

There  is,  first,  the  location  demanding  only  a  com- 
paratively short  span,  with  plenty  of  head-room  for 
flood  waters.  The  ordinary  arch,  a  type  of  which  is 
shown  in  Fig.  1,  is  suitable  for  this  situation,  although 
it  demands  a  fairly  firm  foundation,  the  footings  of 
which  should  be  carried  well  down  beneath  the  j)ossi- 
bility  of  scouring.  The  type  of  railing  shown  here  is  a 
sim|)le  and  pleasing  one,  costing  approximately  only 
60  cents  per  foot,  and  can  be  used  on  almost  any  type 
of  reinforced  concrete  highway  bridge.  The  wing 
walls  are  here  shown  extending  straight  back  with  the 


centre  line,  but  these  may  be  changed  to  the  flaring- 
type  should  it  be  desired  for  the  purpose  of  breaking- 
ice  or  turning  the  flow. 

Should  there,  however,  not  be  enough  head-room 
for  this  type  of  construction,  a  beam  s|)an  may  be  used 
up  to  spans  of  about  40  feet.  Beyond  this  the  depth  of 
beam  necessary  to  carry  the  load  brings  the  head-room 
factor  again  into  consideration  and  another  design  is 
necessary.  Here,  too,  the  wing-'walls  may  be  flared 
and  the  railing  may  be  carried  back  along  the  edge  of 
the  approach  fill  by  lengthening  the  posts,  which  are 
pre-cast  and  mortised  to  support  the  rails.  It  may  be 
noted  here  that  the  cost  of  such  a  railing  compares 
favorably  with  that  of  a  wooden  one.  as  it  can  be  built 


Fig.  6-80  ft.  arch  span,  16  ft.  roadway,  2  sidewalks  4  ft.  6  in. 
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for  about  80  cents  per  foot,  and  r((|nires  no  mainten- 
ance, .such  as  ])ainting-,  repairs,  etc. 

lieyond  the  span  of  40  feet  a  C(jni|)arati\  cly  new 
design  has  been  introduced,  taking  the  i)lace  of  many 
structures  which  were  formerly  built  of  structural 
steel.  Three  different  designs  of  this  type  are  shown 
on  I'igures  2,  3,  and  4.  Fig.  2  shows  an  arch  truss  of 
comparatively  short  span,  built  where  there  is  very 
little  head-room,  and  it  will  be  noticed  that  only  the 
dei)th  of  the  floor-slal),  about  8  inches,  conies  between 
the  roadway  and  the  water.  Fig.  3  is  a  truss  of  longer 
s])an,  one  of  the  longest  yet  built  in  Ontario,  and  tak- 
ing the  place  of  a  steel  structure  which  would  have 
cost  greatly  in  excess  of  $3,.i(X),  the  cost  of  the  bridge 
shown,  and  would  have  recpiired  a  great  deal  of  main- 
tenance. 'J'his  bridge  has  been  built  two  years,  and,  at 
present  writing,  shows  no  defects  either  in  design  or 
construction.  It  will  be  noticed  that  the  same  tyi)e  of 
railing  is  used,  and  that  one  of  the  wing  walls  is  flared 
to  act  as  an  ice  breaker.  Fig.  4  shows  a  span  of  some- 
what similar  construction,  built  in  Eastern  Ontario  by 
the  Ontario  Bridge  Comi)any.  and  designed  by  J.  (j. 
Cameron,  B.A.Sc,  county  engineer  for  .Stormont,  Dun- 
das  and  Glengarry.  The  simi)licity  and  pleasing  lines 
of  this  structure  are  worth  of  notice.  Fig.  5  shows  a 
truss  designed  with  a  sidewalk  and  baluster  railing 
where  a  more  ornamental  structure  was  desired  in  the 
town  of  Port  Hope.  It  is  now  proposed  by  the  de- 
signer of  these  bridges  to  use  the  same  type  on  longer 
spans,  and,  where  the  construction  of  piers  is  possible, 


to  use  as  many  spans  as  desirable  on  wide  crossintj;-- 
where  head-rooin  is  limited,  as  it  is  known  that  there 
are  many  such  locations  in  the  province. 

Fig.  6  shows  the  ordinary  open-spandrel  arch,  suit- 
able for  longer  spans  where  there  is  ])lenty  of  head- 
room. Here  the  open,  i)re-cast  railing  shown  on  Fig.  1 
may  be  used  if  a  simpler  and  cheaper  structure  is  de- 
sired in  rural  districts. 

•  Good  Highway  Systems  Increase  Efficiency 

Variations  of  these  different  types  the  writer  be- 
lieves to  be  at  least  ai)proaching  a  solution  of  the  i)ro- 
bleni,  although  no  doubt  there  are  many  imi)ortani 
im])rovemcnts  that  can  and  will  be  made.  Keinforcect 
concrete  is  the  one  l>uilding  material  that  has  not  risen 
in  price  beyond  all  precedent,  although  the  advanced 
price  of  labor  has  made  this  type  of  construction  very 
much  more  expensive  than  in  pre-war  days.  However, 
one  cannot  predict  a  very  material  decrease  imme- 
diately after  the  war,  and  it  is  the  belief  of  the  writer 
that  there  is  only  one  dav  better  than  to-morrow  for 
reinforced  concrete  construction,  and  that  is  to-day. 
There  is  the  effect  of  linking  uj)  our  transportation 
systems  and  completing  them  for  after-war  reconstruc- 
tion to  be  thought  of,  as  well  as  the  immediate  value  of 
these  roads  in  winning  the  war.  In  all  history  the  fac- 
tor of  good  roads  and  bridges  has  been  a  great  help  in 
winning  the  struggles  of  civilization,  and  it  is  to  be 
hoped  that  this  will  not  be  lost  sight  of  in  the  prevail- 
ing effort  to  keep  down  the  tax-rate. 


Supporting  Strength  of  Sewer  Pipe  in  Trenches 


SOME  important  points  with  reference  to  the  sup- 
])i)rting  strengths  of  sewer  pipe  and  drain  tile  in 
shallow  ditches  with  different  pipe  laying  meth- 
ods, have  been  brought  out  by  tests  conducted 
by  the  Iowa  luigineering  Experiment  Station,  at  Ames, 
la.,  during  the  past  two  years.  In  the  first  place,  they 
have  established  that  the  "ordinary  sui)porting 
strengths"  (which  are  those  developed  with  the  "or- 
dinary" pipe-laying  method)  are  equal,  with  close  ap- 
j)roxiniation,  to  the  cracking  loads  in  laboratory  tests 
with  standard  "sand"  bearings ;  secondly,  the  support- 
ing strengths  developed  with  the  "first  class"  pipe- 
laying  methods  may  be  set  safely  at  least  20  per  cent, 
greater  than  the  "ordinary  supporting  strengths"  of 
the  same  pipe ;  and  third,  it  is  possible  to  design  and 
build  concrete-cradles  at  reasonable  cost  which  will 
increase  the  cracking  supporting  strength  of  sewer 
])ipc  and  drain  tile  100  ])er  cent,  or  more  above  their 
"ordinary  supporting  strengths."  The  results  of  the 
investigations  are  published  in  a  bulletin  of  the  sta- 
tion, written  by  A.  Marston,  W.  J.  Schlick  and  IT.  F. 
Clemmer,  extracts  from  which  follow: 

Effect  of  Variations  in  Pipe-laying  Methods 
It  was  formerly  th(night  that  the  effects  of  differ- 
ences in  pipe-laying  conditions  upon  the  supporting 
strengths  developed  by  sewer  pipe  and  drain  tile  in 
ditches  must  be  so  great  as  to  make  hopeless  any  at- 
tempt to  sy.stematize  the  subject  in  a  scientific  man- 
ner. Extensive  tests  of  sewer  pipe  and  drain  tile  in 
recent  years,  however,  have  demonstrated  conclusive- 
ly that  the  effect  of  differences  in  pipe-laying  condi- 
tions upon  the  supporting  .strengths  developed  in  actual 
ditches  is  much  smaller  than  had  been  supposed. 


Data  from  the  Ames  tests  show  that  even  such  ex- 
treme variations  in  conditions  affecting  the  support- 
ing strength  of  sewer  pipe  as  those  between  distribu- 
tion of  the  pressure  at  top  and  bottom  fairly  uni- 
formly over  71  per  cent,  of  the  total  diameter,  through 
standard  "sand"  bearings  and  concentration  prac- 
tically on  the  center  lines,  by  "three-point"  bearings, 
affect  the  cracking  loads  only  to  the  extent  of  about 
30  per  cent,  of  the  "ordinary  sup])orting  strengths." 
b'xtensive  data  j)ublished  in  Bulletin  36  of  the  Iowa 
Engineering  Exijcriment  Station  show  the  same  ])cr- 
centage  of  effect  on  drain  tile,  also. 

Since  the  effect  of  such  extensive  variations  in  load- 
ing conditions  is  so  small,  it  is  cjuitc  ap])arent  that 
there  is  comparatively  little  difficulty,  after  all,  in 
dividing  jiipe-laying  conditions  systematically  into  a 
small  number  of  classes,  and  in  ascertaining  the  rela- 
tions of  each  class  to  the  supporting  strengths  de- 
veloped'by  sewer  pipe  and  drain  tile  in  actual  ditches. 

Methods  of  Laying  Pipe  Classified 
The  classes  of  pipe-laying  methods  frctjucntly  en- 
countered   and     their    relations    to    the     supporting 
strengths  developed  by  sewer  pipe  and  drain  tile  in 
ditches  are  as  follows: 

"fmi)crmissible"  pipe-laying  methods  arc  those  in 
which  the  bottom  of  the  ditch  is  not  suitably  rounded 
to  fit  the  under  side  of  the  pipe,  or  in  which  hub- 
holes  are  not  properly  dug,  or  in  which  the  refilling 
material  is  not  placed  to  fill  all  around  the  pipe,  or 
in  which  other  ini])ermissible  defects  of  similar  gen- 
eral character  occur.  Impermissible  jiipe-laying  meth- 
ods should  never  be  tolerated.    They  weaken  the  sup- 
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jH)rting  strength  of  sewer  ])ipe  and  drain  tile  very 
seriously. 

The  "ordinary"  pipe-laying  method  is  that  in  which 
the  underside  of  the  pipe  is  carefully  bedded  on  soil 
for  60  to  90  degs.  of  the  circumference,  suitably  round- 
ing the  bottom  of  the  ditch  for  this  purpose  and  dig- 
ging hub  holes  for  all  pipe  with  hubs,  and  in  which 
the  pipe  is  surrounded  by  soil  placed  with  ordinary 
care. 

"Ordinary"  pipe-laying  is  used  extensively  in  con- 
structing large  tile  drains  under  the  direction  of 
drainage  engineers,  and  in  constructing  pipe  sewers 
in  villages  and  small  cities.  There  are  many  varia- 
tions in  the  wording  of  specifications  for  pipe-laying 
methods  which  should  be  classed  as  "ordinary,"  but 
the  elTect  of  minor  variations  in  the  method  is  not 
great  upon  the  supporting  strength  developed  in  the 
ditch. 

Refilling  Helps  Prevent  Collapse  of  Cracked  Pipe 

The  largest  sewer  pipe  and  drain  tile  show  not 
more  than  1-50  in.  movement  outwards  of  the  ex- 
tremities of  their  horizontal  diameters  under  cracking 
loads,  which  is  not  enough  to  develop  sufficient  side  re- 
sistance to  aiifect  the  cracking  load  materially,  even 
when  the  ditch  filling  is  thoroughly  tamped,  as  with 
"first  class"  pipe-laying.  Nevertheless,  all  spaces 
around  the  pipe  should  be  completely  refilled  with 
ditch  filling  material,  for  even  untamped  refilling  be- 
tween the  sides  of  the  pipe  and  the  sides  of  the  ditch 
is  of  great  value  in  preventing  the  collapse  of  pipe 
sewers  after  they  crack.  Many  miles  of  cracked  pipe 
sewers  and  large  tile  drains  are  still  rendering  good 
service  for  this  reason. 

The  loading  conditions  on  sewer  pipe  and  drain  tile 
laid  by  the  "ordinary"  methods  are  closely  reproduced 
by  the  standard  "sand"  bearings  for  laboratory  tests 
of  supporting  strength.  In  fact,  the  standard  "sand" 
bearings  were  devised  after  a  careful  study  of  ditch 
loading  conditions,  in  an  attempt  to  reproduce  them 
as  far  as  practicable.  The  field  tests  at  Ames  dem- 
onstrate conclusively  that: 

The  "ordinary  supporting  strength"  of  sewer  pipe 
and  drain  tile  is  equal,  with  close  approximation,  to 
the  cracking  load  in  laboratory  tests  with  the  stand- 
ard "sand"  bearings.  The  "ordinary  supporting 
strength"  is  defined  as  the  su])porting  strength  to 
carry  .  loads  due  to  or  transmitted  through  ditch 
filling  which  sewer  pipe  and  drain  tile  will  develop 
in  actual  ditches  with  the  "ordinary"  pipe-laying 
method. 

The  "ordinary  supporting  strength"  of  sewer  pipe 
and  drain  tile  is  a  very  important  factor,  on  which  all 
calculations  of  supporting  strength  with  dififerent 
pipe-laying  methods  should  be  based,  by  the  use  of 
proper  ratios,  for  the  reason  that  in  the  great  majority 
of  cases  of  cracking  of  pipe  in  actual  ditches  the 
cracking  occurs  at  loads  just  about  equal  to  the 
"ordinary  .supporting  strength"  of  the  pipe  which 
cracks.  This  has  been  demonstrated  by  very  carefully 
and  patiently  collecting  and  studying  the  detailed  data 
of  all  cases  of  cracking  published  or  of  which  data 
could  be  collected  during  several  years  of  correspond- 
ence and  personal  field  investigation. 

The  "First  Class"  Pipe-laying  Method 
The    "first    class"    pipe-laying   method    is    that    in 

Cthe  underside  of  the  pipe  is  very  thoroughly 
on  .soil  for  at  least  90  degs.  of  the  circumfer- 
mitably  rounding  the  bottom  of  the  ditch  for 


this  purpose  and  digging  hub  holes  for  pipe  with  hubs) 
and  the  entire  i)ipe  is  surrounded  with  thoroughly  com- 
pacted soil,  all  under  the  direction  of  a  competent  in- 
spector constantly  on  the  work. 

The  "first  class"  pipe-laying  method  is  extensively 
used  in  pipe  sewer  construction  in  large  cities,  and 
generally  in  all  important  pipe  sewer  construction  car- 
ried out  under  an  adequate,  well  organized  and  thor- 
oughly competent  engineering  force.  There  are  many 
variations  in  the  wording  of  the  specifications  by  dif- 
ferent engineers,  but  the  corresponding  variations  in 
practice  produce  only  minor  effects  on  the  actual  sup- 
porting strength  of  the  sewer  pipe  and  drain  tile  in 
ditches. 

The  use  of  the  "first  class"  pipe-laying  method 
ought  to  be  greatly  extended  beyond  present  practice. 

The  supporting  strength  to  carry  loads  due  to  or 
transmitted  through  ditch  filling  which  sewer  pipe 
and  drain  tile  will  develop  in  actual  ditches  with  the 
"first  class"  pipe-laying  method  may  be  set  safely  at 
least  20  per  cent,  greater  than  the  "ordinary  sup- 
porting strength"  of  the  same  pipe. 

The  best  engineers  seem  pretty  well  agreed  that 
the  use  of  concrete-cradles  in  pipe-laying  ought  to  be 
greatly  extended  beyond  present  practice  in  the  con- 
struction of  all  pipe  sewers  of  15  in.  and  larger  di- 
ameters. 

There  is  at  present  no  generally  accepted  practice 
as  to  the  detailed  dimensions  and  other  characteris- 
tics of  concrete-cradles  for  pipe  sewers  of  dififerent 
diameters,  and  only  a  very  few  tests  have  been  made 
to  ascertain  definitely  the  actual  effect  of  any  par- 
ticular design  of  concrete-cradle,  in  increasing  the 
actual  supporting  strength  of  the  sewer  pipe  or  drain 
tile  in  ditches.  The  designs  of  concrete-cradles  are 
made  by  rule  of  thumb,  and  vary  with  the  whims  of 
the  designers,  between  wide  extremes  for  the  same 
service. 

The  Value  of  the  Concrete  Cradle 

In  the  field  tests  at  Ames,  la.,  of  the  supporting 
strengths  of  sewer  pipe  and  drain  tile  in  actual  ditches 
a  number  of  concrete-cradles  of  different  designs  have 
been  subjected  to  actual  test,  with  general  results  as 
follows : 

First — It  is  ])ossible  to  design  and  build  concrete- 
cradles  of  reasonable  cost  which  will  increase  the 
cracking  strengths  of  sewer  pipe  and  drain  tile  under 
loads  due  to  or  transmitted  through  ditch  filling  100 
per  cent,  or  more  above  their  "ordinary  sunnortintr 
strengths."  -^        1 1  s 

Second — Variations  of  the  dimensions  and  other 
characteristics  of  concrete-cradles  (for  the  same  di- 
ameter of  pipe  and  other  conditions)  affect  the  in- 
crease of  supporting  strength  greatlv.  The  real  efl'cct 
of  variations  can  be  ascertained  reliably  only  by  actual 
tests  to  destruction. 

Third— A  large  amount  of  experimental  investiga- 
tion of  concrete-cradles  of  different  designs  tested  to 
destruction  are  neces.sary  to  determine  the  best  designs 
and  the  real  values  of  concrete-cradles  of  particular 
designs. 

It  has  been  suggested  that  the  supporting  strengths 
which  sewer  pipe  and  drain  tile  develop  in  actual 
ditches  could  be  materially  increased  by  bedding  them 
on  and  completely  surrounding  them  with  tamped 
gravel. 

Accordingly,  this  type  of  bedding  was  tested  in  an 
actual  ditch  at  Ames,  la.,  in  1916.  The  te.st  indicated 
that  complete  gravel  bedding  increases  the  support-'-.jf 
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strength  of  sewer  pipe  to  a  value  somewhat  higher 
than  that  for  "first  class"  pipe-laying  or  say  to  at 
least  25  per  cent,  above  "ordinary  supporting  strength" 
of  the  same  pipe. 

It  is  not  sufficient  that  the  average  supporting 
strength  developed  by  sewer  pipe  and  drain  tile  in  a 
particular  ditch  shall  be  barely  equal  to  the  loads  on 
the  pipe.  Unless  "there  is  a  proper  excess  of  support- 
ing strength  over  the  load,  those  pipes  which  are 
weaker  than  the  average  will  be  cracked  by  the  load 
and  some  unusual  contingency  may  so  increase  the 
load  as  to  crack  even  stronger  pipe.  A  factor  of  safety 
is  necessary  for  sewer  pipe,  just  as  for  other  engi- 
neering structures. 

Safety  Factor  of  li^ 

The  proper  way  to  determine  just  what  factor  of 
safety  is  necessary  in  order  to  i)revcnt  undue  danger 
of  cracking  of  sewer  pipe  and  drain  tile  in  ditches  is 
to  make  a  careful  study  of  all  known  cases  of  actual 
cracking  in  ditches,  and  a  similar  study  of  the  de- 
tailed data  of  as  many  cases  of  sound  pipe  in  ditches 
as  ])racticable.  The  avithors  of  the  bulletin  have  been 
making  such  a  study  for  about  eight  years,  and  con- 
clude that: 

A  study  of  all  known  cases  of  cracking  of  sewer 
pipe  or  drain  tile  in  actual  ditches,  and  of  the  detailed 
data  of  a  large  number  of  cases  of  sound  pipe  in  ditches 
shows  that  a  safety  factor  of  13^  is  both  necessary 
and  sufficient  to  prevent  cracking. 


Industrial  House  Planning 


By  J.  Rawson  Gardiner  * 


THE  speeding  up  of  all  essential   industries  and 
the   starting  of  certain   new   industries  on   ac- 
count of  the  war  has  created  conditions  in  the 
labor  market  which  are  causing  manufacturers 
and  other  employers  of  labor  to  study  more  and  more 
the  question  of  housing  for  their  employees. 

In  some  cases  better  housing  is  being  provided 
chiefly  from  the  humanitarian  point  of  view  in  order 
that  the  men  may  have  better  quarters  in  which  to 
reside  and  not  for  any  expected  benefits  to  their  em- 
ployers. The  reason  with  others  is  that  it  is  very  dis- 
couraging and  doubtless  a  pecuniary  loss  to  lose  good 
men  because  there  is  no  satisfactory  housing  accommo- 
dation ,and  that  unsanitary  buildings  sap  the  vitality 
and,  therefore,  the  usefulness  of  the  worker.  With 
others,  again,  necessity  has  compelled  them  to  build, 

*  Architect,  241  Beaver  Hall  HiU,  Montreal. 


as,  in  the  case  of  new  industries  especially,  oftentimc 
there  is  no  available  accommodation  of  anj'  sort. 

Men  will  sometimes  put  up  with  poor  housing  bt- 
cause  they  cannot  obtain  work  elsewhere,  but  as  sooi 
as  the  demand  for  labor  is  greater  than  the  supply  s' 
surely  will  the  man  take  the  job  i^lus  the  good  housing 
accommodation,  and  this  fact  is  forcing  the  study  ol 
better  housing  conditions  on  many  ein])loyers.     It  has 
usually  been  found  that  the  worker  i)rovided  with  good 
sanitar}',  artistic  quarters  is  more  healthy — and  there- 
fore loses  less  time  from  sickness — as  well  as  more 
contented — and  therefore  less  likely  to  leave.    To  train 
a  new  man  is  an  expensive  process,  and  one  that  upsets 
the  work  in  a  factory,  and  where  the  working  force  is 
frequently  renewed  on  account  of  poor  accommodation 
it  can  readily  be  seen  that  good  housing  will  probably 
l)rove  a  good  investment. 

The  manufacturer  usually  considers  it  good  policy 
to  house  his  machinery  and  plant  in  a  substantial  build- 
ing and  one  designed  to  suit  the  special  requirements 
of  his  work,  but  how  many  are  there  who  study  the 
conditi(jns  under  which  their  employees  are  housed? 
Is  it  not  at  least  equally  important,  even  from  a  selfish 
standijoint.  that  the  worker  be  as  well  and  as  suitably 
housed  as  the  machinery?  Fortunately,  the  employer 
is  beginning  to  realize  the  importance  of  housing  con- 
ditions and  its  bearing  on  the  work  turned  out  at  the 
factor3^ 

The  decision  having  been  made  to  build,  the  first 
question  to  decide  is  what  type  of  building  to  erect,  as 
the  needs  vary  for  the  different  classes  of  labor.  Labor 
is  usually  taken  as  being  divided  into  four  classes — 
skilled  and  unskilled  and  married  and  unmarried — and 
it  is  well  to  studv  the  requirements  o{  these  classes 
before  starting  work  on  any  housing  scheme. 

The  unskilled  workers  are  oftentimes  foreigners, 
and  are  not  used  to  the  comforts  which  are  usually 
considered  necessary  by  the  native-born ;  the  failure  to 
distinguish  between  the  needs  of  these  two  classes  has 
been  the  cause  of  failure  in  many  housing  schemes. 

The  married  men  of  the  unskilled  class  are  usuallv 
housed  in  terraces,  with  each  unit  containing  four  or 
five  rooms.  The  minimum  requirements  should  be  as 
follows:  (1)  Living  room,  used  as  sitting  and  dining- 
room  and  kitchen ;  (2)  bedroom  for  parents ;  (3)  bed- 
room for  male  children ;  (4)  bedroom  for  female  chil- 
dren, with  w.c.  and  sink.  Fifteen  feet  frontage  should 
be  allowed.  In  large  cities  the  tenement  house  is  often 
necessary,  in  view  of  the  higher  ])rice  of  the  land,  and 
in  these  each  unit  usually  consists  of  three  tf)  five 
rooms,  with  w.c.  and  sink. 

The  married  men  of  the  skilled  class  arc  usually 
])rovided    with    detached    or    semi-detached    cottages 
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Fig.  2.— "The  curse  of  uniformity"  replaced  by  Courts. 
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wherever  cost  permits.  These  cottages  generally  con- 
tain from  five  to  seven  rooms,  and  have  bathroom 
(bath,  basin,  and  w.c),  sink,  and  washtubs. 

The  unmarried  men  of  the  unskilled  class  are  gen- 
erally accommodated  in  a  boarding  house  kept  by  one 
of  the  married  men.  Twelve  to  sixteen  men  are  suffi- 
tient  for  one  house,  and  as  two  men  are  commonly 
placed  in  a  room,  there  will  be  required  six  to  eight 
bedrooms  and  a  large  bathroom  upstairs,  and  dining- 
room,  large  kitchen,  separate  living  room,  bedrooms, 
and  bath  for  the  family  keeping  the  establishment,  on 
the  ground  floor. 

The  unmarried  men  of  the  skilled  class  require  a 

oarding  house  of,  say,  eight  to  ten  bedrooms,  with 

ne  bed  in  each  room,  and  at  least  two  bathrooms,  and 

sitting-room  as  well  as  a  dining-room,  kitchen,  etc., 

as  above. 

It  has  generally  been  conceded  that  the  rental 
hould  not  exceed  25  per  cent,  of  the  workingman's 
age;  that  is,  if  aiman  earns  $15  a  week,  he  should  not 
ay  more  than  $15  a  month  as  rent,  or  $180  a  year.  On 
his  basis,  calculating  10  per  cent,  as  a  fair  gross  return 
on  a  housing  investinent,  the  house  should  not  cost 
more  than  $1,800,  and  it  is  plain  that  no  superfluous 
space  or  angles  or  architectural  detail  can  be  given, 
and  that  every  possible  curtailment  must  be  made  to 
keep  the  cost  within  these  figures.  Two  and  one-half 
times  the  annual  pay  roll  will,  on  this  basis,  be  the 
capital  expenditure  necessary  for  housing  the  em- 
ployees. 

The  great  drawback  in  designing  workmen's  houses 
as  been  the  difficulty  in  obtaining  individualism  and 
n  artistic  efi"ect  to  a  block  of  buildings  when  the  units 


are  more  or  less  alike,  but  "the  curse  of  uniformity" 
with  small  units  has  been  overcome  in  many  cases  by 
the  simple  expedient  of  placing  blocks  of  houses  in  the 
form  of  courts  of  dift'erent  proportions.  We  see  in 
many  United  States  industrial  towns  the  disastrous 
eflfect  of  the  monotonous  repetition  of  single  houses  in 
a  row  of  more  or  less  similar  design,  with  the  fronts  all 
in  a  line  and  only  a  small,  narrow  space  between  each 
house.  The  crudeness  and  monotony  of  such  treat- 
ment is  disastrous  fi'om  an  architectural  point  of  view, 
and  when  one  considers  how  easily  it  may  be  obviated 
it  seems  extraordinary  that  it  has  been  used  so  often. 
This  may  be  seen  by  referring  to  Fig.  1. 

Change  this  to  the  courtyard  plan,  somewhat  as 
shown  at  Figures  2  or  3  (and  the  possible  variations 
are  innumerable)  and  one  can  see  at  once  the  difference 
— homes  instead  of  housing  accommodation.  The  cost 
is  no  greater,  but  the  effect  is  pleasing,  and  one  obtains 
a  feeling  of  individuality  and  charm  that  must  be  of 
benefit  to  all  concerned. 

The  efficiency  of  a  plant  depends  largely  upon  the 
health  and  comfort  of  the  workers  and  the  health  and 
comfort  of  the  worker  depends  largely  upon  the  hous- 
ing conditions.  It  is,  therefore,  to  the  benefit  of  the 
employer  to  see  that  his  employees  are  well  housed,  as 
the  output  of  a  factory  may  be  seriously  curtained  by 
ill-health  and  low  vitality  among  the' workers. 

The  St.  John  Dry  Dock  and  Shipbuilding  Company  has 
requested  the  New  Brunswick  Government  to  assist  the  com- 
pany's enterprise,  which  includes  a  drydock.  The  proposal  is 
to  take  over  the  partially  constructed  dock  at  Courtenay  Bay 
and  enlarge  it  to  a  length  of  1,150  feet. 
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The    Application    of    Education    to  Industry 

An  Address  Delivered  before  the  Annual  Meeting  of  the  Joint  Committee    of 
Technical  Organizations,  Ontario  Branch 

-^ By  Col.  David  Carnegie* 

liefore  referring  iparticularly  to  the  subject  1  have  chosen  The  Functions  of  Educational  Committees  of  Production 

for  consideration  this  evening,  1  think  you  will  be  interested  Boards 

to  know  that  since  the  formation  of  tlie  Inventions  Committee  In  the  address  to  which  1  have  referred  1   suggested  thej 

i<)f  the  Imperial  Munitions  Hoard  in  ^'ebruary,  1U17,  we  have  formation  of  production  boards  for  each  industry,  consistintfl 

examined  approximately  .'iOO  proposals,  sent  from  all  parts  of  of  equal  numbers  of  the  representatives  of  the  employers  andi 

');.'anada  and  other  countries.     The  foUtjwiiig  gives  the  num-  employees  in  the  district.     The  functions  of  these  boards  in-J 

her   of   proposals   from   each    province    in    Canada   and    from  eluded,  among  other  important  duties,  the  education  of  indus 

other  countries:  trial  workers,  as  follows: 

Inventions,  March  19,  1918 — Total  Proposals  Received  to  ].  The  vocational  training  of  the  child  in  preparation  for  J 

Date,  543  his  entry  into  industry. 

Ontario    2S;!  2.  The  education  of  the  actual  producer  dprincipally  man-| 

Quebec    4G  ual). 

Manitoba    12  3.  The   education   of   the   directors   of  production    (both' 

Saskatchewan   -iO  manual  and  technical). 

Alberta   37  4.  The  education  of  the  distril)utors  of  production  (prin- 

British  Columbia   38  cipally  financial  and  commercial.) 

New  Brunswick  0 

Nova  Scotia  22  It  might  be  advisable  to  look  at  the   fundaiiienial   pnn- 

Prince  Edward  Island  2  ciples    underlying    industrial    education     before    considering' 

Newfoundland  1  ^.^^^^  ^j   ^t  be  the  best  kind  of  education. 

Yukon   1 

United  States  129  Fundamental  Principles  Underlying  Industrial  and  Technical 

Australia 1  Education  for  Each  of  the  Classes  Enumerated 

New  Zealand  1  The  question  might  be  asked :  What  is  the  object  of  our  i 

^^^"ce   2  pursuits?    Are  we  simply  setting  out  to  train  humanity  from j 

Out  of  these  we  have  forwarded  32  ,pro,posals  to  the  In-  childhood  to  become  efficient  producers  in  the  world  of  in- 
ventions Board  in  London.  dustry?     This  would,   indeed,   be  a  worthy  aim.     Organized' 
One  inventor  sent  as  many  as  eight  different  inventions.  education  in  industry  is  surely  better  than  systemless  educa- 
The  proposals  have  related  to  aeroplaiies,  protection  of  ships  tio"  and  chaos.     But  that  is  surely  not  the  only,  or  principal, 
from  submarines,  designs  of  guns,  shells,  bombs,  aerial  tor-  object.     I  believe  with  Ru.skin  that  "The  entire  object  of  true 
pedoes,  tanks,  and  many  other  minor  warlike  subjects.     Prior  education  is  to  make  people  not  merely  do  the  right  things, 
to  the  formation  of  our  committee  inventors  knew  of  no  par-  ''"t  enjoy  the  right  things;  not  merely  industrious,  but  to  love* 
ticular  department  of  government  where  to  send  their  pro-  industry;   not  merely  to  learn,   but  to  love   knowledge;   notj 
|)osals   for  consideration,  and   no  particular  department  had  merely  pure,  but  to  love  purity;  not  merely  just,  but  to  hunger' 
any    specific   organization    formed    to    examine   carefully    the  and  thirst  after  justice."     I  am  sure  you  will  agree  with  me 
proposals  sul)mitted.    We  have  on  our  committee  representa-  that   these   objects   should   underlie   industrial   and    technical 
five  menrbers  of  tWe  military  and  naval  services  of  the  Gov-  education,   as   well   as   every  iphase   of  education.     It   is   not 
ernment  of  Canada,  the  universities,  and  technical  societies,  merely  sufficient  to  turn  out  well-equipped  and  efficient  work- 
all  of  whom  are  voluntary  workers.    We  have  also  the  assist-  ers  in  every  class  of  industry  most  fitted  to  their  natural  bents,, 
ance   of  the   Patents    Office    stafT    and    other    departmental  '^"t  to  seek  to  make  each   worker  discover  the  wholesome- i 
branches  of  the  Dominion  Government  where  the  proposals  "ess  and  happiness  in  the  performance  of  every  task,  inter- 
suljinitted  require  the  investigation  of  specialists  in  their  de-  preting  his  experience  in   terms  of  pleasurable   duty,  which  .| 
partments.  ^^'"  '>ring  not  only  personal  gain,  but  will  add  to  the  interests 
We  think   that  the   work  of   the   Inventions   Committee,  "f  f'e  community  and  nation.    ".Xo  pleasure,"  says  Bacon,  "is 
although  it  has  taken  very  little  time  from  the  regular  duties  comparable   to   the   standing   upon    the    vantage    ground    of 
of  the  officers  of  the  Imperial  Munitions  Board,  has  served  a  truth."     The   great   fundamental   principle,    therefore,   under-  ; 
very   iniiportant   purpose,   and   has   awakened   and    developed  'y'"K  ■'"  education  is  truth— "truth  in  the  inward  parts." 
many  latent  faculties.     Evidence  of  genius  has  been  marke.l,  glasses  to  Be  Educated  in  Industry 
but  the  need  for  its  direction  and  instruction  in  the  elcnien-              ^,       .  ,     .  ,  ,         , 

■   I  r       .  1  ,  11.  f  »i  Considering,  tlien,  tlie  education  ol   the  human   Icuccs  in 

tary  i)rinciples  of  science  have  I)een  revealed  in  many  of  the  .    ,  ,  /  ^   r,..      .  .,  iuiii.<ii       iv^r.  ••• 

1        ,.   •     .  Til-         .1    i^  •  .  -1  industry  we  have:   (1)   The  juveni  e  at  school  and  at  work}] 

proposals.     It  is  because  I  believe  that  your  society,  consist-  ...   ,,         ,   ,,  .  s     ,       ,•  ,  ,       .  ""■■»^| 

c  ,..,,.■      ,  ■        I  ,-a        J.  ■    ,  (2)  the  adult  worker;  (3)  the  c  irector  of  production;  (4)  til 

ing  of  technically  trained  men  coming  from  different  mdus-  ,.,.,,         ,  ,       .  i".i  "",  v-d 

^  .,,./.        ,  ,        f  .  .....  distributor  of  production. 

trial  centres  in  Canada,  can  be  of  great  service  in  educating  ,  j       -r       cr.i      i  i       .  a 

1    I-       ..       .1  ,^  1        1  lu  .L  T  L  ^       J  ^       =•      X  I  wonder  if  a  fifth  class  shou  d  be  included — a  class  tOM 

and  directing  the  untutored  that  I  have  ventured  to  offer  to  .  i    .,  r     ,         ■      ■.     ,    ■  .       .  '3 

.,  .  ,.  1.       .,,.■■  ,  provide  the  program  of  education?     It  is  conceivable  that  our  J 

you  this  evening  some  suggestions  regarding  the  education  of  .       .  .  ...  ....  ,      ,  •   ti  "u,^ 

...,..,  ,         .,        ,    ,  .  .-      ,     ,    ,  ,    ,  .  teachers  may  have  misinterpreted  the  true  fundamental  pnn 

the  industrial  worker,' the  skeleton   ot  which   I   presented  to        .,,  j     i   •       .    j     ,  .  i     j         •  ,  m    i    ■■■ 

.,  ,  (  .,      ,.        ,.       ,,.   .       ,     ..,   .  ,        ,  cibles  underlying  industrial  education.     It  may  even  be  neces- 

the  members  of  the  Canadian  Mining  Institute  recently  when  •■,.,,.  i  .     •        ,  •  ,  ,  ,  . 

,     ,  -.1    -c  nil  .1      1.      1-     .  f  T  sary  to  break  the  moulds  in  which  our  teachers  have  been 

dealing  with     Some    Problems   in   the    Readjustment   of   Tn-  ^     t     xu     i-   w     r  .  i  i    j        t    ■  .  . 

,.,,,..     ^,        ,  .  ,.  ...  east.     In  the  light  of  present  knowledge.  I  do  not  agree  with 

dustry."     I  wish,  therefore,  to  confine  my  remarks  this  even-  t,  ,        ,  •..,....;  •  n     ^  »  .  • 

.     .,      t       ^.  ,  .,         1       ..        ,  .  ,  ,  .  Emerson  when  he  says  in  that  beautiful  essay  on  compensa- 

ing  to  the  functions  of  the  educational  committees  of  produc-  .•         ..ti  i    •  .t  ■       r-    ,  ,  ...... 

,.       V         .    f  t.  •   J     »  I  .L      .     .  .  tion:     There  is  a  crack  in  everything  God  has  made,     but  if 

tion  boards  for  each  industry,  or  of  any  other  l>ody  organized  .u         i   u-.-         c  •     t-  r      .i 

with  the  same  object.  the  exhibition  of  savagery  in  Europe  for  the  past  three  a.m  a 

J_ half  years  is  the  outcome  of  the  highest  culture  in  science  antf  '| 

'MemberandOrdnance  Adviser.  Imperial Mnnltfons  Board,  Ottawa,  i  arc,  surely  science  and  art  have  been   prostituted   to   fiendish 
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uses,  or  we  are  misguided  in  our  interpretation  of  experience 
and  the  lessons  learned  therefrom,  and  there  must  be  more 
than  a  crack  in  our  man-made  culture. 

Are  Our  Standards  and  Goals  Right? 

If  the  world's  higher  education  in  the  intellectual  and 
industrial  pursuits  has  led  the  people  into  such  inhuman  strife, 
is  it  unreasonable  to  suggest  that  we  pause  and  consider 
whether  anything  is  wrong  with  our  standards  and  measures, 
or  is  all  this  slaughter  the  outcome  of  their  wrong  uses?  Have 
we  been  listening  to  false  prophets  about  the  glory  of  that 
land  which  will  be  plowed  by  the  most  efficient  machinery; 
where  the  labor  of  sowing  and  reaping  will  be  reduced  to  a 
minimum?  Do  we  see  before  us  a  culture  and  genius  which 
will  transform  with  a  minimum  of  effort  the  raw  materials  of 
the  eartli's  surface,  bringing  with  them  a  wealth  and  ease 
which  our  tired  bodies  and  hungry  souls  long  for?  Have  we 
yet  discovered  that  "man  shall  not  live  by  bread  alone"?  Are 
we  lowering  the  standard  of  manhood  by  the  kind  of  goals 
we  have  set  ourselves?  There  are  other  goals  beyond  the 
gold  fields;  beyond  the  money  values  of  industry.  If  "man's 
chief  end  is  to  glorify  God  and  enjoy  Him  forever,"  then  our 
standards  of  culture  which  lead  us  from. that  end  are  unholy. 
All  the  cruelty,  intrigue,  disloyalty,  and  avarice,  so  rampant  in 
the  world,  and  particularly  in  cultured  Germany,  indicate  a 
self-inflicted  deformity  of  God's  image,  which  it  was  mans 
proud  fortune  to  possess.  If  the  horrors  of  war  are  arresting 
our  thinkers  and  opening  new  vistas  of  unexplored  mind 
where  spirit  values  instead  of  material  values  count  in  the 
true  adjustment  of  our  inr  astrial  affairs,  there  shall  evolve 
from  the  carnage  and  scientific  barbarism  a  new  era  in  which 
a  true  interpretation  of  the  loathesome  experiences  through 
which  we  have  passed  will  bring  out  the  value  of  the  funda- 

I"     lental  principles  upon  which  our  industrial  education   must 
ie  built.     We   shall   then   discover   the   principle   underlying 
jlucation  which  will  give  the  worker  the  opportunity  of  main- 
lining efficient  service  with  a  maximum  of  enjoyment. 
[: 
ov 


Ability  and  Interest  Essential  to  Efficiency 
In  the  suggestions  I  am  about  to  make  I  recognize  the 
Utility  of  obtaining  sustained,  efficient  service  from  any  class 
worker,  either  by  hand  or  brain,  unless  the  worker  has  dis- 
covered a  pleasure  and  interest  in  his  employment.     1  believe 
hat  the  co-operation  of  these  two  great  human  forces — ability 
Hd  interest — are  absolutely  essential  to  effective  service. 

1.  Vocational  Training  of  Children  for  Industry 

For  the  past  four  years  there  has  lain  upon  the  shelves  of 
jnada's  bookcases  one  of  the  most  comprehensive  reports 
Irer  made  upon  industrial  training  and  technical  education.  I 
3uld  not  refer  any  educational  committee  of  production 
sards  or  similar  organizations  to  better  plans  for  their  con- 
sideration than  those  recorded  therein.  Dr.  Robertson,  who 
Pas  the  chairman  of  the  commission  appointed  by  the  Domin- 
n  Government  to  investigate  the  scope  and  natpre  of  indus- 
trial training  and  technical  education  in  Europe  and  America 
did  not  only  record  the  facts  and  make  recommendations  to 
the  Dominion  Government  concerning  their  ajiplication  to 
Canada,  but  has  never  lost  an  opportunity  of  emphasizing  tlic 
need  of  puting  the  recommendations  of  the  commission  into 
practical  operation. 

The  People  of  Canada  Desire  Industrial  and  Technical 
Education 

Dr.  Robertson's  report  says  that  Canada  does  not  only 
require  such  education,  but  longs  for  it.  One  thousand,  four 
hundred  and  seventy-one  men  and  women  in  Canada,  repre- 
senting the  industrial,  business,  agricultural,  home-making, 
|nd  technical  work  of  the  Dominion,  witnessed  to  the  com- 
mission their  anxiety  to  have  better  industrial  and  tpchnica' 
lucation   fi)r  Canada. 


Benefit  of  Vocational  Training  in  Other  Countries 

Dr.-  Robertson's  report  also  shows  that  great  advance- 
ment has  been  made  in  industry  in  England,  Scotland,  Ire- 
land, Denmark.  Prance,  Germany,  Switzerland,  and  the 
United  States  by  the  addition  to  elementary  education  of 
manual  training,  domestic  science,  nature  study,  and  school 
gardens.  Children  leaving  school  at  3  or  14  years  of  age  are 
transferred  at  the  age  of  11  or  12  years  to  classes  having 
what  is  called  an  industrial  bias,  commercial  bias,  and  house- 
keeping bias,  where  a  definite  time  is  set  aside  for  such  edu- 
cation. Trades  are  not  taught  at  such  schools,  neither  do 
these  classes  displace  general  education  from  books.  They 
are  known  as  "elementary  courses,'  'and  have  developed  at  an 
extraordinary  rate  in  England  and  Europe.  In  Scotland,  for 
instance,  ten  years  prior  to  the  war  there  were  103  schools, 
with  :!,281  pupils,  and  in  1913  there  were  1,945  such  schools, 
with  an  attendance  of  4:!,381  pupils. 

Dr.  Robertson's  Proposal  Has  Provided  a  Program 

It  is  not  my  object  now  to  propose  any  detailed  pro- 
gram for  the  vocational  training  of  the  child.  My  object, 
rather,  at  present,  is  to  point  to  the  source  of  information 
where  well-considered  thought  has  been  given  already  to  the 
subject,  and  to  seek  to  indicate  how  the  application  of  such 
plans  to  each  industry  could  be  established  by  the  aid  and 
harmonious  co-operation  of  the  producers  in  each  industry 
and  the  educational  authorities. 

Co-operation  of  Educational  Committees  and  School 
Authorities 

The  Educational  Committee  of  the  Production  Boards, 
for  instance,  could  work  in  the  closest  association  with  the 
management  committee  of  the  school  authorities  of  each  dis- 
trict, with  a  view  to  the  selection  and  preparatory  training  of 
the  children  required  periodically  for  each  industry.  Such 
selection  would  be  made  having  in  mind  always  the  aptitude 
and  interest  of  the  child  in  the  class  of  work  to  be  followed. 
I  am  informed  that  in  connection  with  the  examination  of 
school  children  in  Australia  phrenologists  are  employed  by 
tlie  government  to  discover  the  direction  of  their  bent  for 
industry. 

By  the  co-operation  of  educational  committees  of  pro- 
duction boards  with  the  school  authorities  they  could  deter- 
mine: 

1.  The  nature  and  duration  of  training  most  suitable  for 
l)oys  and  girls  in  tlie  schools. 

3.  What  partial  attendance  at  schools  and  works  was 
necessary  during  the  earlier  stages  of  industrial  training. 

:i.  The  numljer  of  hours  for  study,  manual  labor,  and  re- 
creation. 

Duties  of  Educational  Committees 

.  The  duties  of  the  educational  committees  of  production 
boards  would  also  include  the  preparation  of  the  courses  of 
training  in  the  works  for  juveniles;  the  number  of  hours  for 
such  training;  periodic  examinations,  with  a  view  to  discover- 
ing progress  in  interest  and  enjoyment  in  the  work  as  well  as 
ability;  the  issue  of  certificates  showing  tlie  standard  attained 
in  the  particular  branch  of  the  industry;  the  consideration  of 
rates  of  remuneration  for  each  child  during  the  period  of 
training,  and  also  the  provision  of  suitable  conditions  for  the 
welfare  of  the  children. 

2.  The  Education  of  the  Actual  Producers 

Although  it  has  been  said  frequently  that  there  is  little 
hope  of  educating  more  than  an  insignificant  percentage  of 
the  large  number  of  men  and  wo,uien  once  they  have  drifted 
out  of  boyhood  and  girlhoc,  rnere  are  many  signs  which 
encourage  the  hope  that  not  an  insignificant  percentage  of 
the  workers  are  craving  for  knowledge  and  right  leadership. 
Educational  authorities  have  done  a  great  work  in  providing 
continuation  classec  for  general  training  in   industry  and  in 
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arraiifiiiiB'  classes   for   special   study   relating   lo  classified   in- 
dustries. 

Technical  Instruction  in  Works 

These  advantages  are  cniiphasizcd  in  the  report  of  Dr. 
Robertson,  to  which  I  have  already  referred.  They  conld  be 
supplemented  by  making  provision  for  the  instruction  of 
adults  in  districts  where  no  schools  exist,  by  the  formation 
of  classes  for  instruction  by  qualified  teachers,  many  of  whom 
could  be,  found  in  the  ranks  of  the  industries  over  which  pro- 
duction boards  preside.  Many  of  the  foremen,  superinten- 
dents, draftsmen  and  chemists  could  give  manual  and  techni- 
cal education  in  the  tending  of  machines,  the  use  of  gauges, 
moulding,  plumbing,  blacksmithing,  drawing,  chemistry,  etc. 
Certificates  of  qualification  could  be  issued  after  a  definite 
period  of  instruction  and  proved  ability  and  interest.  Such 
glasses  could  be  made  so  attractive  that  all  branches  of  labor 
would  be  encouraged  to  qualify  for  a  higher  grade.  The  shop 
or  yard  sweeper,  for  instance,  would  have  the  chance  of 
qualifying  for  any  .position  requiring  the  hi.ghest  skill  in  oper- 
ating. 

Workers'  Educational  Association 

Perhaps  the  most  encouraging  sign  of  educational  pro- 
gress of  recent  years  is  the  great  movement  begun  liy  the 
workers  themselves  for  the  education  of  the  adult  worker,  and 
known  as  the  "Workers'  Educational  Association."  It  was 
founded  in  1903  in  England  by  a  group  of  trade  unionists, 
co-operative,  friendly,  and  educational  societies,  and  aimed 
"at  nothing  less  than  the  restoration  of  education  to  its  right- 
ful place  among  the  great  spiritual  forces  of  the  community." 

This  association,  pioneered  by  the  industrial  workers, 
joined  hands  in  1907  with  the  universities  at  a  national  con- 
ference which  was  held  at  Oxford,  where  seven  representa- 
tives from  the  universities  and  seven  from  the  representatives 
of  labor  formed  themselves  into  a  joint  committee  for  the 
establishment  of  what  is  known  as  the  "University  Tutorial 
Class  System."  Every  university  in  England  to-day  has  its 
joint  committee  for  tutorial  class  work,  consisting  of  an  equal 
number  of  university  and  working  class  representatives.  A 
great  alliance,  therefore,  has  been  formed  between  the 
sources  of  education  and  the  organized  working  classes. 

The  story  of  the  development  of  this  work  is  most  en- 
trancing. In  1914  there  were  2,55.^  affiliated  societies,  scat- 
tered over  England  and  Wales.  I  believe  that  the  educational 
com^mittees  of  iproduction  boards  would  be  able  to  obtain  con- 
siderable help  from  the  study  of  operations  of  the  W.  E.  A. 
to  enable  them  to  formulate  plans  for  classified  education, 
particularly  in  districts  where  technical  schools  were  not 
available. 

3.  Practical  Training  of  Adult  Labor 

Many  facilities  during  recent  years  have  been  offered  to 
the  adult  worker  in  industry  to  improve  his  practical  know- 
ledge of  his  craft.  Quite  recently  I  received  a  description  of 
a  training  school  for  employees,  organized  by  the  Recording 
and  Computing  Machine  Comipany,  of  Dayton,  Ohio.  It  had 
for  its  object  the  training  of  raw  labor,  men  and  women,  to 
work  to  the  closest  requirements  in  precision  work,  the  limit^ 
running  as  low  as  five  ten-thousands  of  an  inch.  The  works 
manager,  Mr.  U.  Carpenter,  had  found  that  the  method  of 
introducing  workers  into  factories  and  placing  them  on  ma- 
chines to  learn  their  operation  by  the  assistance  of  shop  fore- 
men and  fellow-workers  was  not  only  costly  but  imperfect. 
The  method  adopted  to  overcome  this  common  form  of  train- 
ing was  by  having  all  the  workers  trained  in  a  well-lighted 
room  away  from  the  factory,  upon  the  kind  of  machines  they 
were  afterwards  to  operate  in  the  large  works.  A  few  days', 
or  sometimes  weeks',  training,  by  special  teachers,  qualified 
them  to  go  into  the  works  and  operate  machines  without 
having  any  assistance  from  their  fellow-operators,  the  fore- 
man or  leading  hands  in  the  factory. 


Remarkable  Advantages  from  Practical  Training 

Mr.  Carpenter  states  that  "in  January,  1910,  the  average 
production  of  31  women  employees  was  eight  pieces  per 
hour."  While  operatives  were  apparently  busy  with  this  rate 
of  production,  my  experiments  showed  that  there  should  be 
produced  from  these  machines,  as  a  fair  production,  an  aver- 
age of  .•',.")  pieces  per  hour.  We  put  our  old  operatives  into  the 
training  department  and  within  four  weeks  after  the  new  and 
old  operatives  had  been  through  this  training  department 
the  average  production  was  raised  to  over  35  pieces  per  hour, 
and  to-day  (January,  1918)  the  average  is  over  55  pieces  per 
hour.  The  same  results  were  obtained  on  all  our  work,  such 
as  machining,  inspection,  and  assembling."  These  facts  from 
actual  experience  confirm  the  opinions  and  recommendations 
of  advocates  of  industrial  training,  and  are  sufficient  t^ 
demonstrate  the  value  of  specific  practical  training.  They  also 
confirm  the  great  ,possibilities  of  organized  methods  of  labor, 
and  show  where  work  can  be  enjoyed  while  skill  and  output 
are  increased. 

Training  and  Examination  of  Adult  Labor 
The  functions  of  the  educational  committee  of  production 
boards  would  include  the  classification  of  labor  for  such  prac- 
tical training  and  the  direction  of  both  men  and  women  to  the 
jiursuit  of  higher  grades  of  practical  knowledge  in  the  indus- 
try. Training  courses,  examinations,  and  certificates  would 
be  given,  as  in  the  case  of  juvenile  workers. 

3.  Technical  Training  for  Directors  of  Production 

On  first  thought,  the  technical  training  for  directors  of 
production  might  appear  unnecessary.  Why  should  the  direc- 
tor of  production  hold  such  a  position  in  industry  if  not  fully 
qualified,  and,  if  fully  qualified,  why  should  educational  train- 
ing be  necessary? 

On  reflection  we  are  reminded  of  the  technical  facilities 
which  are  within  the  reach  of  directors  of  production  who  are 
helped  by  the  technical  press — patent  office  literature,  pro- 
ceedings from  various  institutions,  reports  of  commissions 
and  other  organizations  engaged  in  research  and  investiga- 
tion for  the  solution  of  problems  in  industry. 

Directors  of  production  recognize  that  their  education 
does  not  cease  with  their  promotion  to  such  positions,  but 
rather  the  necessity  of  education  increases.  Much  of  that 
education  which  has  to  be  secured  outside  the  ordinary  fac- 
tory hours  must  be  in  tabloid  or  concentrated  form.  The  real 
problem  is  to  know  how  to  place  facilities  for  such  education 
within  their  reach  without  overloading  them  with  unneces- 
sary information  pertaining  to  other  industries  than  their 
own. 

Valuable  Sources  of  Education  Locked  Up 
In  addition  to  the  foregoing  sources  of  information  facili- 
ties are  always  available  at  the  various  universities  and  tech- 
nical schools  for  evening  study  during  the  winter  months. 
Lectures  also  are  given  at  different  institutions  through  which 
knowledge  is  imparted  to  directors  of  production,  but  it  seems 
to  me  that  the  sources  of  concentrated  technical  education 
which  ought  to  be  of  the  greatest  service  to  industry  are 
locked  up  in  volumes  in  different  departments  of  the  govern- 
ment— volumes  the  existence  of  which  is  not  even  known  to 
the  directors  of  production  in  industry. 

There  are,  for  instance,  numerous  volumes  already  issued 
by  the  Mines  Branch,  giving  account  of  minerals,  metals, 
fuels,  and  refractories,  all  of  which  are  of  vital  importance  to 
industry.  In  addition  to  these  there  are  valuable  report? 
issued  by  the  Commission  of  Conservation,  on  questions  of 
the  utilisation  of  Canada's  .resources,  reports  dealing  with 
minerals,  fuels,  fisheries,  game,  animals,  forests,  lands,  public 
health,  waters,  and  water-powers,  town  planning,  etc.  infor- 
mation gathered  by  eminent  men  qualified  to  deal  with  the 
subject.     There  are  also  most  valuable  reports  made  by  tlie 
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Department  of  Agriculture,  the  Department  of  Trade  and 
Commerce,  the  Department  of  Labor,  and  other  departments 
of  government  which  would  put  industry  under  a  deep  obliga- 
tion to  the  Dominion  Government  if  they  had  the  opportunity 
of  utilizing  Ihe  information  contained  in  them.  But,  I  ask, 
what  is  the  value  of  all  these  records  of  industry?  What 
percentage  of  men  directing  industry,  such  as  manager,  super- 
intendents, chemists,  and  foremen,  have  ever  heard  of  these 
valuable  reports  which  minute  investigation  and  much'  toil 
have  made  possible. 

It  has  been  my  good  fortune  to  have  the  opportunity  of 
referring  to  many  of  these  reports,  and  my  regret  has  been 
that  time  would  not  allow  of  greater  reference  to  them  than 
was  actually  necessary  in  the  prosecution  of  war  work. 

Central  Authority  for  Classifying  and  Distributing 
Information 

1  cannot,  however,  believe  that  the  task  of  wisely  classify- 
ing for  and  distributing  the  results  of  those  investigations  to 
industry,  through  production  boards  or  any  other  medium 
organized  for  this  purpose,  would  be  insuperable.  I  believe 
tliat  special  classification  of  information  relating  to  problems 
and  processes  for  each  industry,  together  with  the  distribution 
of  such  information,  could  be  undertaken  by  a  central  author- 
ity capaljle  of  dealing  with  the  technical  problems  of  indus- 
try as  a  whole.  Such  a  central  authority  would  not  only 
become  the  principal  body  through  which  such  knowledge 
would  be  imiparted,  but  directors  of  industry  would  involun- 
tarily turn  to  sucli  an  agency  for  assistance  when  in  trouble. 

Co-operation  and  Co-ordination  of  Sources  of  Information 

If  I  were  to  venture  to  suggest  for  consideration  a  plan 
whereby  the  most  efficient  service  could  be  rendered  to  in- 
dustry through  its  directors  of  industry  I  would  propose  a 
union  of  the  educational  committees  of  production  boards  of 
each  industry  with  the  Industrial  Research  Advisory  Council 
of  the  Government,  or  some  similar  institution  which  would 
have  the  authority  to  advise  as  to  the  use  of  all  the  technical 
educational  sources  of  the  country  for  the  development  of 
industrial  research. 

The  value  of  such  a  union  would  be  in  the  assurance  of 
industry,  through  its  production  boards,  receiving  technical 
help  and  advice  from  the  Industrial  Research  Advisory  Coim- 
cil.  With  such  co-operation  and  the  co-ordination  of  the 
valuable  technical  departments  of  the  government,  univer- 
sities, technical  schools,  and  other  institutions  for  industrial 
research,  one  can  hardly  estimate  the  value  of  such  help  to 
industry.  Such  co-ordination,  in  my  opinion,  is  possible  with- 
out any  one  of  the  institutions  losing  its  identity  or  con- 
trol. It  might  be  necessary  to  re-arrange  and  classify  the 
work  of  some  of  the  institutions  in  certain  respects,  but  such 
re-arrangement  could  be  made  after  mature  consideration. 

Advantages  Aiising  from  Co-operation 

Some  of  the  advantages  resulting  from  such  a  central 
authority  as  the  Advisory  Research  Council  would  be  as  fol- 
lows: 

1.  The  classification  of  all  information  coming  from  the 
technical  press,  proceedings  of  institutions,  reports  of  com- 
missions, etc.,  suitable  for  the  use  of  each  industry,  and  dis- 
tributing such  information  to  the  production  boards  con- 
cerned in  each  district.  Such  information  could  be  supple- 
mented with  any  observations  and  advice  which  in  the  opinion 
of  the  committees  appointed  by  the  Research  Council  would 
be  of  technical  value  to  the  industry  concerned. 

3.  In  addition  to  this  source  of  information  periodic  con- 
ferences with  directors  of  production  in  each  industry  could 
be  arranged  whereby  discussions  upon  special  processes  or 
inventions  could  be  held,  with  a  view  to  the  improvement  of 
methods  which,  would  accelerate  production. 


;i.  Further,  all  information  relating  to  standards  of  mea- 
surement, specifications  for  material,  and  standardization  of 
processes  would  be  supplied  through  the  Industrial  Research 
Council — in  fact,  the  co-relation  of  the  various  departments 
with  the  valuable  facilities  for  research  in  them  could  form 
the  basis  of  an  institution  such  as  the  Bureau  of-Standards  at 
.Washington  and  the  National  Research  Laboratory,  London, 
England,  having  committees  for  investigation  and  research  in 
all  technical  matters  relating  to  each  industry. 

In  addition  to  this  affiliation  the  production  boards  ol 
each  industry  might  be  linked  with  the  universities  or  techni- 
cal schools  of  the  district,  so  that  in  co-operation  with  the 
educational  authorities  facilities  could  be  provided  for  the 
training  of  directors  of  production.  To  be  afforded  the  privi- 
lege of  using  the  various  laboratories  of  the  universities,  col- 
leges, and  technical  schools  for  experimental  work  which 
could  not  be  carried  out  in  the  works  of  the  individual  manu- 
facturer would  be  of  great  service  to  industry. 

While  I  have  referred  particularly  to  Canada  and  her  edu- 
cational institutions  which  co\ild  be  linked  with  organized  in- 
dustry, the  same  suggestions  apply  to  the  institutions  and 
industries  of  Britain  and  other  foreign  countries. 

Constitution  of  Central  Authority 

With  regard  to  tlie  constitution  of  such  a  central  council 
for  research  the  present  body  might  wisely  be  enlarged  to  in- 
clude the  heads  of  such  departments  of  the  government  now 
conducting  research  in  different  lines  of  industry.  It  might 
also  be  advisable  to  make  the  head  of  each  technical  depart- 
ment chairman  of  the  section  of  the  council's  work  relating 
to  the  operation  of  the  government  department  over  which 
he  presides. 

I  believe  the  constituted  machinery  of  the  government, 
which  has  done  admirable  service  in  the  past,  with  an  effi- 
ciency which  has  been  seldom  recognized  or  fully  appre- 
ciated, only  remains  to  be  geared  up  to  some  such  central 
authority  to  make  each  department  of  the  fullest  value  to  the 
nation  through  the  nation's  industry. 

4.  The  Education  of  Distributors  of  Production 

We  have,  in  conclusion,  to  consider  the  education  of  a 
class  of  workers  who  cover  perhaps  a  wider  field  of  operations 
as  distributors  of  production  than  even  the  directors  of  pro- 
duction. They  are  not  only  concerned  in  recording  statistics, 
accounting,  and  costing  in  relation  to  production,  but  in  the 
distribution  of  products,  involving  shipping,  railroading,  and 
other  means  of  distributing  products — subjects  in  themselves 
which  form  a  most  important  part  of  the  problems  of  factory 
administration. 

The  work  of  the  educational  committee  of  a  production 
board  would  include  in  a  general  way  the  consideration  of  the 
best  systems  of  commercial  training  suitable  for  all  branches 
of  a  factory's  office  staff,  but  there  are,  in  addition,  larger 
questions,  which  involve  finance,  accounts,  costs,  commercial 
law,  the  systematic  study  and  familiar  knowledge  of  which  are 
essential  if  industry  is  to  be  established  on  an  enduring  foun- 
dation. 

By  linking  the  educational  committees  with  the  educa- 
tional authorities  whose  institutions  make  a  special  study  of 
this  phase  of  educational  work,  plans  could  be  more  readily 
formulated  for  the  education  of  distributors  of  production  in 
every  kind  of  development  in  commercial  industry. 

The  Appointment  of  Advisory  Council  on  Finance  and 
Commerce 

It  might  be  found  advisable  to  appoint  a  government  in- 
dustrial central  financial  and  commercial  advisory  body  of  a 
nature  and  standing  similar  to  that  of  the  Industrial  Research 
Council,  but  having  for  its  object  the  classification  of  all  mat- 
ters of  finance  and  commerce  common  or  particular  to  each 
industry,  and  the  distribution  of  such   information  as  would 
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admit  <)f  the  standardization  of  methods,  for  cducaticjnal  de- 
vcl(>i)ment  in  factory  achiiinistration,  accountinK.  costing,  com- 
mercial law,  transportation,  and  all  other  matters  relating  to 
the  interchange  of  production  hetween  l)uyers  and  sellers. 

Such  a  council  might  consist  of  representatives  of  the 
leading  financial  institutions  in  the  country,  representatives  of 
universities  dealing  with  political  economy  and  commercial 
training,  representatives  selected  from  the  administrative  side 
of  large  business  houses,  representatives  from  the  institutions 
of  accounting,  representatives  from  the  shii)ping  and  railroad- 
ing companies,  and  representatives  of  the  various  government 
departments,  such  as  customs,  trade  and  commerce,  finance, 
labor,  etc.  The  objects,  formation,  and  value  of  such  a  coun- 
cil to  industry  are  worthy  of  the  most  careful  consideration. 

Gentlemen,  1  l)elieve  you  are  all  ready  and  a1)le  to  take 
your  part  in  the  education  of  the  industrial  worker,  and  I  hope 
your  society  may  give  consi<leration  to  tlie  proposals  I  liave 
made. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Wentworth  County  Council  have  voted  $25,000  for 
road  work  this  year.  The  estimates  of  the  road  superinten- 
dent amounted  to  $36,000. 

The  Cape  Breton  Shipbuilding  Company,  Ltd..  has  re- 
cently been  incorporated,  and  has  secured  a  shipyard  at 
Jolinstown,  in  Richmond  County.  The  enterprise  is  promoted 
liy  local  men. 

The  I'Vaser  Company,  Ltd.,  have  been  rushing  work  on 
their  dam  over  the  Madawaska  Kiver  at  Edmundston,  N.B., 
liefore  the  rise  of  water  when  the  ice  runs  out.  Work  is  ex- 
pected to  be  linished  early  in  the  summer. 

The  Agricultural  Cement  Tile  and  Drainage  Company, 
Ltd.,  has  been  incorporated,  with  a  capital  of  $2,5,000;  head 
office  at  the  village  of  Vaudreuil  Station,  in  the  Province  of 
Quebec. 

The  loss  to  the  buildings  and  equipment  of  the  Harris 
Abattoir,  West  Toronto  .through  the  recent  fire,  is  estimated 
at  $1,000,000,  covered  by  insurance.  Reconstruction  will  be 
started  within  a  few  days,  according  to  statements  of  the 
company's  oflicials. 

The  road  commissioner  of  Essex  County,  C^nt.,  Mr.  E.  J. 
O'Neil,  has  placed  his  estimate  for  this  year's  road  work  at 
$47,501.  The  county's  share  of  this  amount  is  $27,868,  and 
the  balance,  $19,6;!2,  will  be  contributed  by  the  provincial  gov- 
ernment and  the  city  of  Windsor. 

Mcy\rtluir's  bridge,  over  tlie  Sau1)le  River,  in  East  Wil- 
liams Township,  Clnt.,  collapsed  recently.  The  bridge  was 
one  of  the  largest  of  the  old  wooden  Ijridges  remaining  in 
that  district,  consisting  of  two  spans,  each  35  feet  long.  It 
is  supposed  that  the  spring  floods  undermined  the  piling. 

The  owners  of  2,700  feet  of  frontage  on  the  west  side  of 
Yonge  Street,  between  Christ  Church  and  the  Toronto  city 
limits  have  consented  to  donate  a  strip  of  land  10  feet  wide 
for  the  entire  distance  iprovided  the  other  owners  will  do 
likewise  and  that  the  city  will  carry  out  the  proposed  widen- 
ing scheme. 

At  a  recent  meeting  of  the  Council  of  South  Vancouver  a 
resolution  was  passed  asking  the  government  to  empower  the 
Vancouver  and  Districts  Joint  Sewerage  Board  to  complete 
the  big  sewer  main  just  west  of  Central  Park,  which  would 
drain  about  400  acres  of  Burnaby  land  which  now  Sheds  into 
South  Vancouver,  causing  considerable  trouble  to  residents 
in  that  district. 

The  Surrey  Dyking  Commission  recently  decided  to  call 


lenders  for  the  completion  of  the  Surrey  Dyking  Scheme. 
The  main  portion  of  the  construction  work — that  of  erecting 
two  concrete  dams  in  the  Nicomckl  and  Serpentine  flats,  was 
completed  in  1913,  at  a  cost  of  $i:i.5,000.  The  building  of  the 
road  dyke  between  the  dam  and  the  hill,  which  had  been  left 
in  aheyance,  is  now  to  be  undertaken. 

The  tender  of  E.  W.  Edge,  Ltd.,  Ottawa,  for  the  heating 
and  ventilating  equipment  for  the  new  parliament  buildings 
at  Ottawa  has  been  accepted.  Their  figure,  at  $380,000,  was 
the  lowest  submitted,  all  others  exceeding  $400,000.  McFar- 
lane-Douglass  were  the  successful  tenderers  for  the  bronze- 
covered  frames  and  sash,  at  $32,500,  and  the  Otis-Fensom 
Elevator  Company  got  the  contract  for  equipment  for  two 
elevators,  at  $31,940. 

The  British-.'Xmerican  Nickel  Refining  Company,  which 
has  been  negotiating  for  property  on  which  to  erect  a  refin- 
ing plant  for  some  time,  has  decided  to  locate  on  the  Hull 
side  of  the  r)ttawa  River.  It  is  said  that  the  company  have 
purchased  the  property  known  as  the  old  Conroy  piling 
grounds  at  Deschenes,  upon  which  a  nickel  refinery,  to  cost 
in  the  neighborhood  of  $1,000,000,  will  l)e  erected.  Construc- 
tion work  is  to  start  shortly. 

The  Board  of  Trade  of  Brantford,  Ont.,  have  decided  to 
form  a  company,  under  the  auspices  of  the  board,  for  the 
erection  of  100  workingmen's  houses  in  that  city  this  sum- 
mer. This  action  is  being  taken  on  account  of  the  great 
scarcity  of  houses  in  Brantford  at  present.  The  plan  is  to 
provide  funds  for  the  building  of  a  standard  type  of  house 
and  the  sale  of  the  same  on  the  installment  plan.  Some 
$100,000  has  already  been  offered  for  the  carrying  out  of  the 
project. 

The  D.  W.  Mitchell  Construction  Company,  of  Toronto, 
have  submitted  a  proposal  to  the  city  of  Hamilton,  Ont.,  re- 
gardng  the  erection  of  a  mausoleum.  The  company  would 
build  a  mausoleum,  at  a  cost  of  $100,000,  and  would  guarantee 
to  sell  sufficient  crypts  to  cover  the  cost  of  construction  he- 
fore  commencing  operations.  They  would  cIArge  15  per  cent. 
commission  for  selling  these  crypts  and  another  15  per  cent, 
for  preparing  the  plans  and  specifications  and  supervising 
the  construction  of  such  an  edifice.  The  cemetery  board  is 
considering  the  proposition. 

The  Welland  County  Council  have  received  notice  that 
at  the  next  session  of  parliaentm  application  will  he  made  for 
an  act  to  incorporate  the  Canadian  Niagara  Bridge  Company 
with  power  to  construct,  maintain,  and  operate  a  railway  and 
general  traffic  bridge  across  the  Niagara  River,  with  necessary 
or'proper  approaches  and  terminal  facilities,  from  some  point 
in  the  Township  of  Bertie  or  in  the  Township  of  Willoughby, 
in  the  County  of  Welland,  and  to  charge  tolls  for  the  passage 
of  engines,  cars,  vehicles,  foot  passengers,  and  general  traffic 
over  the  bridge  approaches  and  terminal  property  or  over  the 
yard  thereof.  The  communication  was  received  from  Cabell 
&  Soule,  of  Hamilton,  solicitors  for  the  applicants. 

The  Township  of  Malahide,  Ont.,  has  a  difficult  problem 
confronting  it  in  connection  with  the  opening  of  the  liighway 
known  as  the  I'"irst  Concession  of  Malahide.  which  has  been 
closed  for  a  considerable  period  on  account  of  a  heavy  freshet 
in  June,  191fi,  washing  away  the  foundation  of  the  steel 
bridge  over  the  Stalter  gully.  To  build  a  new  structure 
would  cost  probably  $25,000  or  $30,000,  and  Mr.  Hogarth, 
engineer  of  the  Ontario  Highways  Department,  who  was 
called  into  consultation  .advised,  after  going  over  the  district, 
that  it  would  be  unwise  to  erect  any  bridge  at  the  Stalter 
gully  when  another  gully,  which  in  a  few  short /years  wilTbe 
as  big  as  the  Stalter,  is  working  its  way  north  from  the  lake. 
This  latter  gully,  if  not  checked,  will  no  doubt  cross  the  road, 
completely  isolating  any  bridge  that  might  be  built  across 
the  Stalter.  Some  of  the  property-owners  are  agitating  for 
the  opening  of  the  road,  and  the  township  council  find  them- 
selves in  a  difficult  position. 
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^^                                       «     — ^     tsTAjuwto  IB06  original  conception  of  the  word  "civil"  may  have  been 

^^^           k         -^  ^^T    rA^^                          W  ^^^  whatever  scope  it  was  intended  the  society  should 

^^^W%f  V*!jff      I      \^^^f^^^W^f\  cover,    developments    of   the    intervening   years    have 

I  ■     1 1  I  I  I  C  P^^>*    l\!^m^m  J I    W  ^'tered  our  viewpoint  and  made  it  necessary  (1)  either 

^^^^r  M*  ^^                          A  ^    ^^\^A   \A  to  change  the  name  of  the  society  so  as  to  make  it  as 

^^^^.   p       ,   .                 *      Ak     Ti          '  £x%iT  comprehensive  as  was  originally  intended  or  (2)  deli- 

^  £^]JQill^^riIlQ     IvCVlCW^  berately  narrow  the  scope  under  the  existing  name. 

**                         ^  It  is  indicative  of  the  careful  study  that  has  been 

~                             '                              ^                         ~  given  to  the  question  that  the  decision  was  kept  in 

Published  Each  Wednesday  by  abeyance  for  so  many  years  after  the  agitation  started. 

HUGH   C.    MACLEAN,  LIMITED  it  is  also  indicative  surely  of  the  overwhelming  argu- 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ments  in  favor  of  the  change  that  the  oppositionists 

THOMAS  S.  YOUNG,  General  Manager.  so  long  m  evidence  have  not  only  consented  to  remam 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  inactive  but,  in   most  cases,  have  indicated  their  ap- 

Telephone  A.  2700  proval  and  are  giving  the  society,  under  its  new  name, 

their  heartiest  support. 

MONTREAL  -  Telephone  Main  2399  -  119  Board  of  Trade  Tt  remains  now  to  be  seen  whether  the  change  was 

WINNIPEG  -  Tel.  Garry  856  -   Electric  Railway  Chambers  made  too  late.     It  is  probably  not  yet  fully  realized 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  by  the  various   other  organizations   that  the   door   is 

NEW  YORK  -  Tel.  3108  Beekman    -    1123  Tribune  Building  now    standing   ajar   where   formerly   it   was,    in    their 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  .Northern  Bldg.  opinion,    shut   and   locked.        It   is   probable   that   the 

LONDON,  ENG. 16  Regent  Street  S.W.  changes  in  the  constitution  of  the  C.  S.  C.  E.  are  not 

— — very  clearly  understood  by  engineers  who  are  not  mem- 

SUBSCRIPTION  RATES  bgrs  of  that  society.     That  being  the  case,  it  would 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  apparently  be  one  of  the  first  duties  of  Secretary  Keith 

Single  copies  10  cents. ^^^  ^^^^^  .^  campaign  of  i)ublicity  designed  to  reach  every 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  engineer  and  technical  man  in  the  Dominion  who  has 

as  second  class  matter.                    ,,,„,.   ,«,..     .  .u    i,    .  a       .  Hot  been  directly  in  touch  with  the  recent  changes. 

Entered  as  second  class  matter  July  18th,  1914,  at  the   Postoffice  at  .             .,.-'..                        .         .              ,            .            *" 

Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879.  Cjuite  3side  irom  existing  Organizations  there  is  a  very 

rr";                                     „„  ~    ,-,a                               nj.    ,q  large   number  of  engineers   in   the   various   provinces 

Vol.  32                                 May  i,  1918                                No.  i»  s                                  s       ^     i,    •     ,         •  ^        r           1  •    j 

I — who  do  not  belong  to  a  technical  society  of  any  kind. 

_   .       .      .    „  The  success  of  the  Engineering  Institute  of  Canada, 

rrincipal    UontentS                       Pa?^  as  a  national  factor,  must  depend  largely  on  the  thor- 

Editorial ■'''1  oughness  and  completeness  of  its  representation. 

Creosotcd  Wood  Blocks  for  Factory  Floors 344  

!:''''"J""'^";r'' •  T"°%°^ftvTea^'s 3^6  The  Gospel  of  Unity  and  Co- 

Cast  Iron  Pipe  in  Service  Fifty  Years 34b  v                             1       ^ 

Bonus  for  Laborers  Increases  Yardage 347  Operation    Among    Engineers 

Champlain  Dry-Dock  in  Quebec  Harbor 349  ^-p^pjjr    Prjme    Minister    of    British    Columbia    has 

Practical  Hints  for  the  Contractor 356  ■       .written  the  Council  of  the  Canadian  Society  of 

Transmission   Line   Practice-Construction  and   Cost    ..357  J_      ^^j^j,    Engineers   to   the   efifect   that  his   govern- 

ment  has  refused  to  consider  the  application  to 

Can.   Soc.  Civil    Engineers  becomes  incorporate  the  B.  C.  Engineering  and  Technical  In- 

T-,       .            .         t      ^-^    ^         t   r^         J  stitute,  and  that  no  further  consideration  will  be  given 

Engineering   Institute   of   Canada  1,^  ^^^  government.     This  letter  was  in  response  to 

THE  Bill  for  changing  the  name  of  the  Canadian  a  telegram  from  the  Canadian  Society,  the  action  be- 

Socicty  of  Civil  Engineers  to  that  of  the  En-  ing  taken  because  of  protests  against  the  use  of  the 

gineering  Institute  of  Canada  has  passed  the  name  and  the  powers  requested. 

House  of  Commons  without  amendment,  and  In  taking  this  course  the  B.  C.  Government  would 

has  1)een  sent  to  the  Senate.     In  the  House  or  Com-  seem  to  have  been  well  advised.    The  trouble  in  Can- 

mons  the  Bill  was  sponsored  by  Sir  Herbert  B.  Ames  ada  has  not  been  shortage  of  scientific  organizations 

and  in  the  Senate  by  Senator  Casgrain.  so  much  as  lack  of  unity  of  purpose  and  enthusiasm 

This  Act  of  the  Dominion   Parliament  marks  the  in  carrying  on  the  work  of  the  organizations  already 

climax  of  an  agitation  that  has  been  under  way  for  in  existence.     The  biggest  difficulty,  of  course,  is  our 

many   years.     When   the    Canadian    Society   of   Civil  tremendous  area  which   makes   it  very  hard  to  keep 

iMigineers  was  formed  it   was  the   intention   that  all  the  various  provinces  working  synchronously.     How- 

ciigiiieers  be  included;  in  those  days  the  word  "civil"  ever,   until   such   time   as   the   existing   societies   have 

ill  the  jjopular  mind  encompassed,  so  to  speak,  all  the  been  utilized  to  the  utmost  and  have  proven  their  in- 

subdivisions  of  engineering.     But  times  have  changed  ability  to  cover  the  engineering  field,  there  seems  no 

and  with  it  the  meaning  of  words.     To-day  branches  good  reason  for  a  weakening  of  our  energies  by  fur- 

of  engineering  that  were  insignificant  in  the  old  days  ther  subdivisions.     The  Western  Coast  field  is  pretty 

have  assumed     gigantic     jiroportions — e.g.,   electrical  thoroughly  covered  by  branches  of  various  societies  at 

engineering — and    in    conse(|uence   we   have   come   to  present. 

look   upon    "civil"   engineering  and   "electrical"   engi-  It  is  very  possible  there  are  local  reasons   (some 

neering  as  two  fairly  distinct,  though  closely  related,  of   them   personal,   possibly)    behind    the   request   for 

branches   of  the   one   great   family   of   "engineering."  another  engineering  society  in  British  Columbia,  but 

The  same  is  true  in  more  or  less  degree  of  mining,  if  it  was  intended  to  cover  anywhere  near  the  same 

mechanical  and  chemical  engineering — and  others  pos-  field  as  the  Canadian  Society  of  Civil  Engineers  (and 

sibly  will  follow.     It  is  seen,  then,  that  whatever  the  the  name  indicates  that  intent)  we  would  urge  engi- 
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neers  and  technical  men  throughout  tliat  province  to 
forget  everything  but  tlie  liest  interests  of  the  profes- 
sion and  make  up  their  minds  right  now  to  work  along 
shoulder  to  shoulder  with  any  whose  ideals  are  in  the 
direction  of  improving  the  status  of  the  engineer.  Neith- 
er the  engineer,  as  an  iiulixidual,  nor  any  existing  engi- 
neering society,  as  a  body,  is  so  tirmly  established  in 
the  public  confidence  as  to  be  able  to  risk  the  criticism 
that  is  certain  to  follow  any  sign  of  disunity.  At  this 
very  moment  existing  technical  societies  arc  preaching 
the  gospel  of  unity  and  co-operation  among  engineers 
as  never  before.  It  is  the  first  and  absolute  essential 
before  it  is  possible  that  any  progress  can  be  made. 


Committee  on  Prestige,  Toronto  Branch 
G.S.G.E.,  Submits  Resolutions 

AT  a  meeting  of  the  Toronto  branch  of  the  Cana- 
dian Society  of  Civil  luigineers,  held  on  Thurs- 
day evening,  A])ril  2.^,  the  folk)wing  series  of 
resolutions  was  adopted.  The  draft  oT-  these 
resolutions  had  been  prepared  by  the  Committee  on 
Prestige  of  the  Toronto  branch,  following  a  compre- 
hensive report  recently  submitted  to  the  branch  and 
reviewed  in  our  last  issue: 

Resolutions 

1.  That  the  Ottawa  branch  be  invited  to  co-operate 
with  the  Toronto  branch  in  the  draftinp-  of  a  bill  for  the 
restriction  of  the  employment  of  engineers  upon  pub- 
lic works,  such  as  federal,  provincial,  and  municipal 
works,  to  those  who  have  conformed  to  the  require- 
ments which  shall  be  defined  therein  ;  and  such  draft, 
after  being  approved  by  the  respective  branches,  to  be 
submitted  to  the  Council  of  the  Institute  for  prompt 
consideration  and  action. 

2.  That  legislation  be  oljtained  forbidding  the  ex- 
penditure of  public  funds  upon  the  construction  of 
bridges,  roads,  docks,  harbors,  waterworks,  sewerage 
and  sewerage  works,  electric  light  and  power  works, 
and  other  undertakings,  unless  the  plans  for  the  same 
shall  have  been  prepared  by  and  the  supervision  is 
under  the  control  of  engineers  who  have  conformed  to 
the  requirements  defined  in  the  proposed  draft  bill 
mentioned  in  Resolution  No.  1. 

3.  That  it  is  desirable  that  the  branch  shall  make 
provision  for  the  payment  of  the  branch  secretary,  and 
that  it  shall  be  deemed  jjart  of  his  duty  to  keep  in  close 
touch  with  the  members  and  to  render  every  assist- 
ance for  their  professional  advancement. 

4.  That  the  Council  of  the  Institute  be  asked,  in 
order  to  secure  material  for  further  discussion,  to  issue 
an  enquiry  to  the  members  generally  to  ascertain  the 
compensation  received  by  engineers  of  various  ages 
and  in  different  classes  and  employed  in  various  tech- 
nical services,  and  that  steps  be  taken,  if  possible,  to 
ascertain  also  the  compensation  j>aid  to  men  of  corre- 
sponding ages,  classes,  and  services  in  other  profes- 
sions. 

5.  That  the  Council  be  asked  to  organize  a  .scheme 
for  the  defence  of  members  who  have  been  attacked  in 
the  performance  of  their  i)rofessional  duties  on  what 
mav  appear  unjustifiable  grounds. 

6.  That  the  technical  work  of  the  Institute  can  be 
most  successfully  carried  on  by  means  of  technical  .sec- 
tions, to  which  shall  be  entrusted  the  organization  of 
ordinary  meetings,  special  sectional  conventions,  etc. 

7.  That  the  Executive  Committee  be  requested  to 
consider  the  suggestion  of  holding  weekly  or  fortnight- 
ly lunch  meetings,  at  which  addresses  will  be  delivered 


and  facilities  given  for  the  members  to  become  better 
known  to  each  other.  Such  practices  as  obtain  at  meet- 
ings of  the  Rotary  or  the  I':iectrical  Clubs  might  be 
followed. 

8.  Whereas  in  the  vocation  of  engineers  technical 
knowledge  is  neces.sarily  of  primary  importance,  that 
the  Council  be  asked  to  adoi)t  every  means  in  their 
Ijower  to  make  transactions  of  the  In.stitute  a  com])lctc 
record  of  Canadian  engineering  achievements  and  of 
Canadian  engineering  studies. 

9.  That  it  is  desirable  to  apjmint  sectional  technical 
committees,  who  .shall  undertake  si)ecial  studies  and 
investigations  to  be  assigned  to  them.  The  ai)point- 
ments  to  such  coninvttces  to  be  made  only  after  formal 
acceptance  of  office  by  the  nominees,  and  the  work  of 
the  technical  committees  to  be  carefully  supervised  by 
the  Executive  Committee.  In  the  case  of  appointees 
failing  to  carry  out  the  work  the  executive  shall,  after 
due  notice,  request  their  retirement  and  elect  others  in 
their  places. 

10.  That  the  Committee  on  Prestige  and  Influence 
be  continued. 


I 


Toronto  Section  of  the  A.I.E.E. — 
Annual  Meeting 

T  is  a  matter  of  regret  that  there  were  no  repre- 
sentatives of  the  manufacturers  to  diicuss  the 
paper  by  Mr.  Ackerman,  of  the  Toronto  Power 
Company,  on  High  Tension  Insulators,  which  was 
read  by  the  author  on  Friday  April  19.  The  paper, 
which  dealt  with  the  operating  aspect,  was  a  most 
thorough  one  and  showed  not  only  the  improvements 
which  the  last  decade  has  brought  about  in  the  line 
insulator,  but  also  the  ojjportunity  for  further  develop- 
ment in  producing  an  insulator  which  should  i)rovc 
more  resistant  to  power  arc  discharges  and  punctures. 
The  modern  pin  type  insulator  shows  a  somewhat  more 
compact  design  than  that  of  ten  years  ago,  being  more 
free  from  deep  and  intricate  cavities  which  were  of 
little  use  in  preventing  leakage  and  none  at  all  in  re- 
ducing the  ri.sk  of  fla.sh-over.  Mr.  Ackerman  com- 
mented upon  the  desirability  of  drawing  the  arc  away 
from  the  insulator  and  pointed  out  that  arcing  horns 
and  the  well-known  Nicholson  Ring  were  not  thor- 
oughly eflfective  in  this  respect  as  they  rather  tended 
to  localize  the  flash-over  until  it  was  ruptured  or  until 
the  insulator  failed.  A  new  type  of  arcing  horn  was 
described  which  took  the  form  of  a  spiral  around  the 
wire  with  a  radius  equal  to  the  depth  from  the  wire 
to  the  foot  of  the  insulator  pin.  It  was  shown  by  a 
remarkable  series  of  photographs  that  this  would  in- 
stantly draw  the  arc  well  away  from  the  insulator  to- 
wards the  tip  of  the  horn,  and  that  until  the  short 
was  cleared  no  damage  could  ha])i)en  to  the  insulator. 
In  the  discussion  Mr.  II.  C.  DonCarlos  did  not 
agree  with  the  author  in  extending  the  field  of  pin 
type  insulators  into  the  region  above  60,000  volts; 
rather  would  he  expect  to  see  suspension  insulators 
adopted  for  44.000  and  all  higher  tensions.  In  conver- 
sation with  the  engineers  of  the  Mississijipi  River 
Power  Company  he  had  learned  that  practically  all 
the  failures  on  their  110,000  volt  lines  had  been  due  to 
cracks  in  the  porcelain,  and  he  believed  that  this  ex- 
perience was  not  unusual.  Mr.  Davison  pointed  out 
that  among  other  advantages  the  suspension  insulator 
permitted  of  easier  testing  of  the  insulators  on  location 
and  furthermore,  that  it  lent  itself  to  standardization. 
If  manufacturers  were  to  be  asked  for  pin  type  in- 
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sulators  of  50,000,  60,000,  70,000  volts  and  higher  pres- 
sures, the  cost  of  insulators  would  naturally  be  higher 
and  the  deliveries  less  satisfactory  than  were  suspen- 
sion strings  of  standard  elements  were  specified  for 
these  voltages.  A  number  of  other  most  interesting 
points  were  raised  in  the  discussion  which  tended  to 
demonstrate  that  there  is  considerable  diversity  of 
personal  opinion  among  transmission  engineers  regard- 
ing the  insulator  problem,  and  that  the  same  problem 
is  being  effectively  solved  in  more  than  one  way  in 
different  installations. 

The  result  of  the  elections  for  ofificcrs  of  the  To- 
ronto Section  was  declared  at  the  meeting  of  Friday, 
April  19,  as  follows: — 

Chairman — Arthur  J.  Hull  (Hydro-electric  Power 
Commission). 

Secretary — Ernest  V.  Pannell  (British  Aluminium 
Company,  Limited). 

Executive — Ashton  B.  Cooper  (Canadian  General 
Electric  Co.,  Ltd.)  ;  Frank  R.  Ewart  (Ewart  &  Jacob) ; 
William  G.  Gordon  (Malm.  Gordon  &  Co.);  W.  Percy 
Dobson  (Hydro-electric  Power  Commission);  Wil- 
liam V'olkman  (Toronto  Power  Co.);  *Herbert  B. 
Dvvight  (Canadian  Westinghouse  Co.,  Ltd);  *Gordon 
R.  Langley  (Canadian  General  Electric  Co.,  Ltd.). 

(*Out  of  town  members). 


Warfare  Against  Needless  Loss  of  Life 
and  Property  by  Fire 

ALCHJJ'"    Chaussc.    city    architect   and    superin- 
tendent of  buildings  of  the  city  of  Montreal, 
and  chairman  of  the  Committee  on  Fire  Pre- 
vention of  the  American  Society  of  Municipal 
Improvements,  recently  made  his  annual  report  to  that 
society,  rioting  the  activities  relative  to  fire  protection 
during  the  past  year. 

The  report  noted  the  recommendations  made  at  its 
last  annual  meeting  of  the  National  Fire  Protection 
Association  regarding  the  warfare  against  the  needless 
sacrifice  of  human  life  and  property  by  fire  which 
were  as  follows: 

1.  The  adoption  by  municipalities  of  the  Standard 
Building  Code  of  the  National  Board  of  Fire  Under- 
writers to  the  end  that  fire-resistive  building  construc- 
tion may  be  encouraged,  the  use  of  inflammable  roof 
coverings  pr(jhibited,  adequate  exit  facilities  from 
buildings  assured,  and  interiors  so  designed  and  fire- 
stopped  as  to  make  easy  the  extinguishment  of  fires 
therein. 

2.  The  adoption  by  all  states  of  minimum  building 
re(|uirements  for  the  protection  of  State  and  County 
hospitals,  asylums  and  similar  institutions  outside 
city  limits  and  of  small  communities  in  which  the 
establishment  and  enforcement  of  a  building  code  is 
impracticable. 

?i.  The  enactment  by  each  state  of  the  fire  marshal 
law  advocated  by  the  Fire  Marshals'  Association  of 
North  America  to  the  end  that  official  investigation 
may  be  made  of  the  causes  of  all  fires.  Preventable 
fires  may  be  eliminated  by  public  education,  and  the 
crime  of  arson  stamped  out. 

4.  The  adoption  of  the  Association's  suggested 
ordinance  providing  for  the  systematic  inspection  of 
all  buildings  by  city  fire  marshals  or  local  firemen,  to 
insure  the  vigorous  enforcement  of  rules  for  cleanliness, 
good  housekeeping,  and  the  maintenance  of  safe  and 
unobstructed  exits,  fire-fighting  apparatus  and  other 
protective  devices. 


5.  The  enactment  of  ordinances  similar  to  that  of 
Cleveland,  Ohio,  fixing  the  cost  of  extinguishing  pre- 
ventable fires  upon  citizens  disregarding  fire  prevention 
orders,  and  a  more  general  legal  recognition  of  the 
common  law  principle  of  personal  liability  for  damage 
resulting  from  fires  due  to  carelessness  or  neglect. 

6.  The  wider  general  use  of  the  automatic  sprinkler 
as  a  fire  extinguishing  agent  and  life  saver  and  the 
more  general  adoption  of  the  fire  division  wall  as  an 
im])ortant  life  saving  exit  facility. 

7.  A  careful  study  of  the  technical  surveys  of  cities 
made  by  the  engineers  of  the  Committee  on  Fire  Pre- 
\ention  of  the  National  Board  of  Fire  Underwriters 
covering  the  items  of  water  supplies,  their  adequacy 
and  reliability,  fire  department  efficiency,  fire  alarm 
systems  and  conflagration  hazards ;  and  of  the  possi- 
bility of  co-operation  among  neighboring  cities  through 
mutual  aid  and  the  standardization  of  hose  couplings. 

8.  The  adoption  of  the  Association's  suggested 
laws  and  ordinances  for  state  and  municipal  regulation 
of  the  transportation,  storage  and  use  of  inflammable 
liquids  and  explosives. 

9.  The  universal  adoption  and  use  of  the  safety 
match  and  legislation  prohibiting  smoking  in  all  parts 
of  factories,  industrial  and  mercantile  buildings  except 
in  such  fireproof  rooms  as  may  be  especially  approved 
for  the  purpose  by  fire  departments. 

10.  The  education  of  children  and  the  public  gen- 
erally in  careful  habits  regarding  the  use  of  fire. 

11.  The  co-ordination  of  all  these  activities,  through 
a  central  administrative  ofilicer  or  body  of  the  state  or 
city  having  primary  jurisdiction,  for  the  purpose  of 
])romoting  uniformity  of  action  and  efflcient  co-opera- 
tion. 

In  the  furtherance  of  these  objects  the  Association 
appealed  for  the  co-operation  of  all  citizens.  It  asked 
them  to  help  in  the  dissemination  of  its  valuable  litera- 
ture and  in  the  use  of  the  standards  of  fire  protection 
so  carefully  worked  out  by  its  committee  to  the  end 
that  the  lives  and  substance  of  our  people  shall  not 
continue  to  be  dissipated  by  a  reckless  and  easily  pre- 
ventable waste. 

The  report  then  reviews  the  recommendations  that 
have  been  adopted  by  various  municipalities  on  the 
continent  looking  to  reduction  of  fire  waste — Kansas, 
Ohio,  Louisiana,  Chicago.  Minnesota,  Texas,  etc.  The 
report  ends  with  a  discussion  of  the  treatment  of  chim- 
neys and  the  jjenalty  that  should  attach  to  neglect  in 
keeping  them  clean ;  the  by-law  in  force  in  Montreal  is 
quoted  as  a  model  which  would  probably  also  be 
effective  in  other  cities. 


Halifax  Branch  G.S.CE. 

Pursuant  to  authority  granted  by  the  Council  of 
the  Canadian  Society  of  Civil  Engineers,  a  Halifax 
branch  of  this  organization  was  formed  on  Friday 
evening,  April  19,  at  a  meeting  held  in  the  Technical 
College.  Until  such  time  as  the  amalgamation  of  the 
Nova  Scotia  Society  and  the  Canadian  Society  now 
under  way  is  consummated  whereby  the  local  mem- 
bership of  the  Canadian  Society  will  be  considerably 
increased,  a  temporary  organization  only  was  effected, 
The  officers  appointed  are:  F.  A.  Bowman,  chairman; 
K.  H.  Smith,  secretary-treasurer,  together  with  a  man- 
aging committee  comprising  L.  H.  Wheaton,  W.  P. 
Morrison,  P.  A.  Freeman,  J.  Lorn  Allan,  R.  McColl 
and  Hiram  Donkin,  district  councillor  of  the  Canadian 
Society  as  member  ex-ofificio. 
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Creosoted  Blocks  for  Factories 

AI/niOUGH  wood  block  has  been  used  exten- 
sively for  pavements,  it  is  only  recently  that  it 
has  come  to  be  recognized  as  a  satisfactory 
material  for  mill  and  factory  floors.  Munition 
factories  in  the  past  three  years  have  used  wood  block 
extensively,  its  noiseless  nature,  cleanliness,  and  ease 
of  tread  being  factors  which  are  bringing  it  rapidly  to 
the  front  as  a  floor  material.  Perhaps  the  reason  wood 
block  has  not  been  more  generally  used  in  the  past,  is 
due  to  the  fact  that  failures  sometimes  occur.  By  care- 
ful consideration  in  the  method  of  construction  and  ma- 
terials used  these  can  be  largely  eliminated,  however. 

Manufacture  of  the  Blocks 

Great  care  is  necessary  in  the  manufacture  of  the 
blocks,  which  may  be  varied  to  suit  the  conditions  to 
which  the  block  will  be  subjected.  Dry  conditions  re- 
quire air-seasoned  lumber,  for  it  has  been  found  that 
untreated  lumber  will  contract  more  than  6  per  cent. 
in  volume  in  drying  from  the  green  to  the  dry  state,  or 
a  block  measuring  4  inches  wide  by  8  inches  long 
would  contract  J4  i'lch  in  width  and  Yi  inch  in  length. 

Blocks  which  are  to  be  used  on  floors  where  moist 
and  humid  conditions  predominate  should  preferably 
be  manufactured  from  only  partially-seasoned  lumber, 
or,  if  dry  lumber  is  used,  it  should  be  subjected  to  live 
steam  to  swell  the  blocks  during  the  treatment.  The 
length  of  the  blocks  should  not  exceed  three  times  the 
depth.  This  is  especially  true  of  shallow-depth  blocks — 
i.e.,  those  2  in.  and  2>2  in.  deep.  There  is  a  decided 
tendency  for  these  blocks  to  curl  and  warp  when  of  ex- 
cessive length.  In  treating  the  blocks  with  creo.sote 
oil  by  the  compressed  air,  vacuum  method,  it  is  inad- 
visable to  si)ecify  treatment  of  less  than  8  pounds  of 
creosote  oil  per  cubic  foot  of  timber;  otherwise  the 
blocks  will  not  be  impregnated  to  the  point  of  refusal. 

Methods  of  Construction 

The  matter  of  foundation  for  the  floor  is  of  great 
importance;  concrete  should  always  be  used.  If  tim- 
ber is  used  it  should  be  treated  to  prevent  decay.  The 
concrete  should  be  of  the  required  depth  to  withstand 
the  load  to  be  imposed.  If  a  cushion  is  used,  it  .should 
be  composed  of  dry  mortar  and  average  not  more  than 
J/2  in.  in  depth.  The  concrete  in  this  case  should  be 
finished  level  so  that  the  depth  of  cushion  will  not  vary 
more  than  -J^  in-  A  good  mix  consists  of  one  of  cement 
to  four  of  sand,  spread  fairly  dry. 

Where  there  is  no  vibration,  and  where  the  floor  is 
level,  a  thin  sand  cushion,  evenly  applied  and  not  over 
one  inch  in  depth,  will  give  good  satisfaction.  Laying 
too  thick  a  layer  of  sand,  and  u.sing  the  .sand  to  fill  up 
irregularities  in  the  concrete  base,  is  a  frequent  .source 
of  failure  by  shifting  of  the  blocks.  Where  moisture 
under  the  floor  is  to  be  expected  or  where  the  traffic  is 
unusually  heavy,  it  is  good  ])ractice  to  finish  the  con- 
crete to  a  smooth  and  level  surface,  exactly  the  depth 
of  the  block  below  the  finished  floor  level,  not  allowing 
for  a  cushion. 

Blocks  laid  directly  on  the  concrete  cannot  be 
tamped,  and  require  an  even  bearing  to  jirevent  tlfcm 
from  splitting  under  traffic.  Shallow  blocks,  2  to  2j^ 
inches  deep,  may  be  used  to  advantage  when  there  is 
no  cushion,  and  in  most  cases  will  give  good  service. 

The  bituminous  filler  should  be  of  a  special  grade; 
coal  tar  pitch  is  better  than  asphalt,  as  it  is  more  easily 
obtained  and  is  better  adapted  to  the  purpose.     The 


filler  should  penetrate  to  the  full  depth  of  the  blocks; 
it  should  be  heated  to  the  point  where  it  is  thoroughly 
li<|uid,  and  should  lie  flushed  into  the  joints  from  the 
toi),  using  a  rubber-edged  squeegee.  The  surface  should 
then  be  covered  with  sand  and  i)ermittcd  to  remain  fur 
three  or  four  weeks,  if  ])ossil)lc. 

Canadian  Good  Roads  Congress 

THE  secretary  of  the  Canadian  Good  Koads  .\s- 
sociation,  Mr.  G.  A.  McNamee,  909  New  Birks 
Building,  Montreal,  has  issued  a  very  interest- 
ing programme  of  the  Fifth  Canadian  Good 
Roads  Congress  which  will  be  held  at  the  Royal  Con- 
naught  Hotel,  Hamilton,  May  7  to  10.  On  the  front 
page  is  shown  a  fine  type  of  country  roadway,  which 
is  designated  "A  war  winner,"  as  indicating  the  value 
of  good  roads  in  war  time.  Another  illu.stration  show- 
ing the  type  of  road  all  too  common  in  Canada  dur- 
ing the  early  months  of  the  summer,  provokes  the  apt 
enquiry,  "Why  not  have  our  road  controller  order 
mudless  roads?"  A  goodly  part  of  the  folder  is  taken 
up  with  definitions  of  road  terms,  which  the  average 
road  man  will  find  of  considerable  value. 

The  executive  officers  of  the  Canadian  Good  Roads 
Association  are  as  follows:  President,  Capt.  J.  A.  Du- 
chastel  de  Montrogue,  city  engineer  of  Outremont, 
P.Q. ;  vice-president,  S.  L.  Squire,  municipal  adviser 
to  the  Ontario  Government ;  secretary-treasurer,  Geo. 
A.  McNamee,  Montreal.  Messrs.  U.  H.  Dandurand, 
of  Montreal,  W.  A.  McLean,  Deputy  Minister  of  High- 
ways for  Ontario,  B.  Michaud,  Deputy  Minister  of 
Roads,  Province  of  Quebec,  and  Capt.  O.  Hezzelwood, 
of  Toronto,  are  honorary  ])rcsidents.  The  directors  in- 
clude the  following  gentlemen,  in  addition  to  the 
officers:  Thos.  Adams,  Town  Planning  ,'\dviser.  Com- 
mission of  Conseryation ;  A.  L.  Caron,  president  Auto- 
mobile Club  of  Canada,  Montreal;  Dr.  E.  M.  Des- 
aulniers,  M.L.A.,  deputy  speaker,  Quebec  Legislature ; 
R.  S.  Henderson,  president,  Manitoba  Good  Roads  As- 
sociation;  Geo.  Hogarth,  Chief  Engineer,  Ontario 
Highways  Department ;  J.  W.  Levesque,  M.L.A., 
Montreal ;  A.  F.  MacCallum,  Commissioner  of  W'orks, 
Ottawa;  P.  E.  Mercier,  chief  engineer,  city  of  Mont- 
real ;  J.  A.  Sanderson,  Oxford  Station,  Ont. ;  C.  R. 
Wheelock,  President,  Ontario  Good  Roads  Associa- 
tion ;  W.  G.  Yorston,  Asst.  Road  Commissioner,  Pro- 
vince of  Nova  Scotia :  W.  Findlay,  Ottawa. 

The  programme  lists  the  following  topics  for  dis- 
cussion and  suggests  that  if  these  do  not  supply  all 
the  information  desired  the  "question  box"  will : 

Topics  for  Discussion 

The  Road  and  the   Farmer. 

Who  Should  Pay  for  the  Road  ? 

The  Efficiency  of  the  liighway  in  the  Preseiit 

Transportation  Difficulties 

The  Mo.st  Imjjortant  Consideration  Entering  Into 

Road  Construction — Drainage 

Result  of  Tests  with  A'arious  Types  of  Pavements 

Modern   Practice  in   Bituminous   Pavements 

I'.nglish  and  American   Practice  in   the  Construction 

of  TaT  Roads 

Concrete  Roads 

Abatement  of  the  Dust  Nuisance 

How  the  Good  Roads  of  France  are  Helping  Win 

the  War 

Roads  for  the  Common  People — Gravel  and  Macadam 

The  Labor  Shortage  Solved  by  Efficient  Machinery 
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Experiments  on  Diffusion  of  Sewage 


By  Kenneth  Allen* 


From  experiments  made  by  the  Metropolitan  Sew- 
age Commission  of  New  York  in  the  laboratory  and 
in  the  open  harbour,  several  interesting  conclusions 
were  drawn.  In  still  water  sewage  will  first  rise 
toward  the  surface  or  fall  toward  the  bottom,  de- 
pending u])on  the  relative  specific  gravity  of  the  two 
li(iuids.  In  sea  water,  it  will  rise,  Avhile  in  fresh  water 
it  will  remain  for  a  longer  period  about  the  level  of 
discharge.  Difliusion  begins  at  once  and  is  more  rapid 
the  less  the  salinity  of  the  water.  It  probably  bears 
some  relation  to  the  form  of  the  jet,  but  at  this  stage 
it  is  of  less  importance  than  the  mixing  action  due  to 
currents.  Where  turbulent  eddies  occur  mixing  is 
rapid  and  the  buoyant  tendency  due  to  the  difference 
in  specific  gravity  is  obliterated.  After  this  initial  mix- 
ing further  tendency  toward  putrefaction  is  usually 
deferred  for  at  least  several  hours. 

It  was  observed  that  when  discharged  into  an  equal 
mixture  of  sea  and  fresh  water  sewage  rises  from 
depths  not  exceeding  30  ft.,  so  that  it  will  probably 
be  visible  at  the  surface;  but  from  depths  of  over  40  ft. 
it  will  probably  not  be  seen  unless  discharged  in  very 
large  volumes,  although  much  depends  upon  the  ex- 
istence of  subsurface  currents. 

Diffusion  in  Saline  Waters 

A  high  salinity  of  the  water  retards  diffusion. 
Streams  of  sewage  are  diffused  more  slowly  in  tidal 
waters  than  in  rivers  of  fresh  water.  Moreover,  sal- 
inity increases  the  upward  tendency  in  submerged 
effluents,  so  that  they  reach  the  surface  more  promptly 
and  hence  with  less  opportunity  for  diffusion.  For 
these  reasons  and  because  the  saponification  of  the 
soaps  in  sewage  renders  it  more  nearly  opaque,  be- 
cause its  capacity  for  dissolved  oxygen  is  less  and 
because  any  decomposition  of  sludge  deposits  gives 
rise  to  more  offensive  odours  in  salt  water  than  in  fresh, 
the  latter  is  generally  a  more  favorable  medium  into 
.rhich  to  discharge  sewage. 

The  effluent  from  a  submerged  outlet  in  salt  or 
!)rackish  water  rises  to  the  surface  in  the  form  of  a 
cone,  spreads  rapidly  in  a  thin  sheet  so  that  at  a  mod- 
erate distance  there  is  usually  little  evidence  of  pollu- 
tion below  a  foot  or  two  from  the  surface,  although 
the  line  of  demarcation  of  the  sewage  field  may.  be 
quite  definite  for  a  considerable  distance. 

With  a  septic  sewage,  high  temperature,  and  a 
stream  low  in  dissolved  oxygen,  conditions  favor  putre- 
faction, and  particular  pains  should  be  taken  to  secure 
rapid  dift'usion.  The  desirability  of  this  is  becoming- 
recognized  in  the  construction  of  submerged  sewer  out- 
lets. 

At  Moon  Island  50,000,000  gallons  of  crude  sewage 
from  Boston  is  discharged  near  the  surface  on  the  first 
two  hours  of  ebb  tide.  The  sewage  is  dark,  septic, 
foul  in  appearance,  and  with  a  strongly  offensive  odour, 
although  gross  pollution  is  confined  to  the  upper  5  feet 
in  depth  of  water.    Discoloration  of  the  water  at  times 


Island  from  the  North  Metropolitan  system.  The  dis- 
coloration is  hardly  noticeable  below  2  feet  from  the 
surface,  and  little  evidence  of  sewage  is  ordinarily 
found  beyond  a  distance  of  900  feet. 

This  marked  improvement  over  the  Moon  Island 
outlet  is  attributable  to  the  fresher  condition  of  the 
sewage  and  its  continuous  discharge  at  corresponding- 
ly lower  rates.  But  even  here. the  sewage  field  may  be 
detected  as  much  as  1^  miles  from  the  outlet  under 
certain  conditions. 

The  more  recent  two  outlets  from  the  South  Metro- 
politan system  near  Peddocks  Island,  Boston,  marked 
a  further  improvement  in  being  placed  a  depth  of  some 
30  feet  of  water  at  low  tide.  Here  53,000,000  gallons 
per  day  are  discharged  continuously,  but  there  is  no 
marked  discoloration  more  than  30  feet  from  the  outlet. 

The  discharge  of  67,000,000  gallons  of  the  sewage 
of  Washington  from  two  outlets  at  a  depth  of  about 
28  feet  in  the  Potomac  River  is  difficult  to  detect  at 
the  surface,  and  the  same  may  be  said  of  that  from 
the  three  outlets  at  Hamburg,  where  53,000,000  gal- 
lons per  day  enter  the  Elbe.  In  these  examples  there 
are  the  additional  advantages  of  a  discharge  into  fresh 
water,  and  in  dividing  up  the  flow  between  two  or 
more  outlets. 

The  Deer  Island  outlet  in  Boston  Harbour  is  being- 
extended  300  feet  into  water  52  feet  deep  at  low  tide. 
For  about  240  feet  this  is  of  7-foot  cast-iron  pipe  con- 
verging to  4  feet  at  the  extreme  end.  The  last  126  feet 
is  composed  of  lengths  having  openings  near  the  mid- 
dle and  in  the  top  directed  forward,  by  which  the  dis- 
charge will  take  place  at  fourteen  orifices,  including 
the  end  of  the  last  pipe. 

It  has  been  proposed  to  construct  outlets  for  the 
Passaic  Valley  sewer  in  New  York  Upper  Bay,  conical 
in  shape,  diverting  upward  and  with  a  spiral  flange 
on  the  inside  for  the  purpose  of  delivering  the  sewage 
in  the  form  of  a  thin,  hollow  cone.  This,  it  was  ex- 
pected, would  provide  a  large  surface  of  contact  with 
the  bay  water  immediately  after  discharge. 

Multiple  Outlets 

Another  feature  of  the  Passaic  Valley  outlet  is  in 
providing  multiple  outlets.  This  has  frequently  been 
proposed  in  order  to  secure  rapid  diffusion,  but  has 
seldom  been  carried  out.  At  Toronto  the  outfall  was 
carried  out  about  3,200  feet  from  shore  to  a  depth 
of  21  feet.  The  last  500  feet  was  tapered  from  a  di- 
ameter of  5  feet  to  one  of  2  feet  and  perforated  with 
4-inch  orifices  4  ft.  4  in.  apart. 

Another  example  of  multiple  outlets  is  in  the  new 
outfall  at  Cleveland,  where  70,000,000  gallons  are  dis- 
charged daily  one-half  mile  from  shore  at  a  depth  of 
30  feet  from  6.>4-inch  holes,  spaced  7j,4  feet  apart  on 
each  side  of  the  tapered  outlet  pipe  and  45  degs.  above 
the  horizontal  diameter. 


There  is  an  advantage  in  a  high  velocity  of  dis- 

.^  ..     1  nnn  i    u     c      i  •  u  u         ,,   j   »  r  charge,  but  as  this   involves   loss   of  head   it   cannot 

covers   1,000  acres,  half  of  which  may  be  called  "of-  often  be  made  use  of  unless  the  sewage  is  pumped    A 

fensive     and  extends  for  a  distance  of  over  V/,  miles  horizontal  is  preferable  to  a  vertical  direction  for 'the 

trom  the  outlet.  jet_  ^  it  Q^fg^s  a  greater  opportunity  for  diffusion  dur- 

.,.;  /'I         "Trn^'r^'r^"  °f  ^'"^'^'^  "\^^^  ^""ll""'  '"«  the  ascent  to  the  surface,  after  which  this  proceeds 

ousjiis^harge  of  60,000,000  gallons  per  day  off  Deer  more  slowly. 

•Engineer  of  Sewage  Disposal,  New  York  City,  in  The  Surveyor.  At  Copenhagen,  to  secure  a  similar  result,  there  are* 
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provided  two  openings  6  inches  wide  by  4  feet  long 
near  the  outer  end  f)f  the  new  43-inch  wood  stave  out- 
let pipe,  by  which  the  ujjward  discharge  of  33,000,000 
gallons  ])er  day  will  take  place  in  the  form  of  a  thin 
sheet. 

The  area  of  pollution  increases  at  a  higher  rate  than 
the  volume  of  discharge,  so  that  the  interception  of 
large  volumes  of  sewage  to  a  single  outlet  is  unwise  if 
the  conditions  are  unfavorable  for  sufficient  diffusion 
and  dilution. 

Principles  to  be  Followed 

With  so  many  factors  involved  it  is  impossible  to 
formulate  i)recise  rules  for  the  location  and  design  of 
sewage  outlets  to  secure  prompt  diffusion,  but  the 
principles  to  be  followed  are  well  known  and  may  be 
summarized  as  follows  : — 

1.  Locate  the  outlet  in  water:  (a)  as  nearly  fresh 
as  possible,  (b)  as  nearly  saturated  with  oxygen  as 
j)OSsible,  (c)  with  the  swiftest  possible  current,  (d) 
at  as  great  a  depth  as  possible. 

2.  l^ischarge  the  sewage  so  as  to  secure  as  inti- 
mate a  contact  with  the  water  on  discharge  as  possible. 
This  may  be  ])romptcd  by's[)ecial  orifices  and  by  mul- 
tiple outlets. 

Steel  Bridge  over  Richelieu  River 

Rebuilt  on  Site  of  Old  Wooden  Structure  with 
Little  Interruption  to  Traffic 

HEREWITH  we  illustrate  a  new  steel  bridge 
built  over  the  Richelieu  River  at  Chambly 
Canton,  P.Q.,  for  the-  joint  use  of  the  Mont- 
real and  Southern  Counties  Railway  Company 
and  the  Central  Vermont  Railway  Company.  It  re- 
places an  old  wooden  bridge,  the  work  being  carried 
out  with  little  interruption  to  traffic. 

The  bridge  is  724  feet  9  inches  long,  and  consists 
of  seven  spans  supported  on  two  shore  abutments  and 
five  concrete  piers.  Each  span  is  approximately  97  feet 
in  length. 

The  original  wooden  structure  was  a  Howe  truss 
16  feet.  The  new  structure  is  of  the  deck  plate  girder 
type,  the  depth  of  the  girders. being  10  feet.  •  The  steel 
bridge  has  more  than  double  the  carrying  capacity  of 
the  old  structure.  Before  the  steel  spans  could  be  set 
it  was  necessary  to  re-construct  the  concrete  piers, 
adding  a  reinforced  concrete  cap  to  each  pier,  as  well 
as  to  the  land  abutments,  to  take  care  of  reductions 
in  girder. 

The  difference  in  the  distance  between  the  parallel 
trusses  of  the  old  wooden  structure  and  those  of  the 
new  steel  bridge  were  such  as  to  allow  the  steel  mem- 
bers to  be  placed  inside  the  wooden  trusses  without 
disturbing  their  original  location.  This  fact  made 
it  possible  to  renew  this  bridge  without  any  appreci- 
able delay  to  traffic.  The  work  of  wrecking  the  old 
wooden  structure  was  carried  on  after  the  new  bridge 
was  in  place. 

The  overhead  wires  of  the  Montreal  and  Southern 
Counties  Railway  were  originally  supported  on  wood- 
en poles  bolted  to  the  wooden  truss.  When  this  was 
removed,  however,  it  was  necessary  for  the  company 
to  provide  suitable  means  of  support  for  their  over- 
head system.  This  was  taken  care  of  by  erecting' four 
steel  towers  at  approximately  150  feet  center  to  center, 
.from  which  is  suspended  the  trolley,  as  well  as  feeder 


and  telephone  wires.    These  towers  are  riveted  to  the 
webb  members  of  the  steel  girders. 

The  re-design  of  the  piers  and  bridge  structure 
was  carried  out  jointly  by  Mr.  H.  P.  Stewart,  struc- 
tural engineer.  Grand  Trunk  Railway  System,  and  Mr. 
J.  M.  Morrison,  engineer  and  superintendent  of  struc- 
tures, Central  A'crmont  Railway.     Supervision  of  the 


Lowering  sixth  span  Richelieu  River  bridge,  Feb.  28,  1918. 

work  in  the  field  was  under  the  direct  charge  of  Mr. 
J.  M.  Morrison. 

All  reinforced  concrete  work  was  carried  out  by 
the  Bridge  &  Building  Department  of  the  Central 
Vermont  Railway,  and  the  steel  work  was  erected  by 
the  Dominion  Bridge  Company,  of  Montreal. 


To  Save  Grain  from  Fire 

A  builder  of  grain  elevators  suggests  that  in  order 
to  save  wheat  and  other  grain  in  food  elevators  in  the 
event  of  fire,  every  bin  should  be  provided  with  a  trap 
door  in  the  outer  wall  of  the  building,  so  arranged 
that  in  case  of  fire  the  door  could  be  pulled  open  and 
the  grain  there  thrown  out  on  the  ground.  By  quick 
cheap  alterations  to  many  existing  elevators  he  be- 
lieves it  would  be  possible  to  save  much  grain  now 
lost  in  fires. 


With  a  view  to  securing  greater  efficiency  the 
Montreal  civic  commissioners  are  grouping  the  various 
dci)artnients  into  five  divisions.  The  public  works  will 
include  the  streets,  sewers,  municipal  buildings,  incin- 
eration, inspection  of  buildings,  and  electrical  commis- 
sion. Several  new  departments,  comjjrised  in  the 
above,  are  now  under  the  charge  of  the  chief  engineer. 
A  manager  of  each  grouj),  resi>onsible  to  the  commis- 
sioners, will  be  appointed. 


The  fourth  annual  convention  of  the  American 
Association  of  Engineers,  meeting  jointly  with  the 
Committee  on  Engineering  Co-operation,  will  be  held 
in  Chicago,  at  the  City  Club,  315  Plymouth  Court,  on 
Tuesday,  May  14.  Delegates  from  all  national,  state 
and  local  engineering  societies  in  the  United  States, 
will  be  entertained.  The  greater  ])art  of  the  time  and 
energies  of  the  convention  will  be  given  over  to  a 
discussion  of  "what  more  can  engineers  do  to  win 
the  war?" 
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Bonus  for  Men  Increases  Yardage 

COSTS  per  square  yard  of  paving  were  reduced 
from  21  cents  to  12  cents,  yardage  was  in- 
creased from  3,390  to  5,485  square  yards  in  a 
two-weeks'  period,  and  labor  turnover  was  re- 
duced by  the  city  of  Flint,  Mich.,  which  is  constructing 
by  day  labor  approximately  ten  miles  of  pavements 
and  thirty  miles  of  sewers  this  season.  This  is  the  ex- 
perience related  by  C.  E.  Ridley,  Engineer  in  charge  of 
Pavement  Construction,  Flint,  Mich,  in  Engineering 
Record.  The  city  had  experienced  a  great  deal  of 
labor  difficulty.  The  chief  industry  of  Flint  is  the 
manufacturing  of  automobiles,  which  has  made  heavy 
inroads  on  the  supply  of  skilled  labor.  Extensive  build- 
ing contracts  under  way  have  further  increased  the 
labor  shortage. 

The  particular  crew  in  question  had  been  a  prob- 
lem all  season.  Foremen  had  been  changed  four  times, 
and  the  entire  personnel  of  the  crew  at  least  as  many 
times.  Changing  foremen  and  laborers  and  giving  a 
bonus  only  to  foremen  were  all  to  no  avail,  the  cost 
remaining  above  the  estimate  and  the  quantity  of  work 
(lime  fast  falling  below  the  schedule. 

This  contingency  led  to  figuring  out  a  bonus  sys- 
tem, whereby  every  man  on  the  job  would  share  ac- 
cording to  the  amount  of  work  done.  The  proposition 
was  made  to  the  men  that  each  man  on  the  job  should 
receive  a  bonuj  of  one  cent  per  square  yard  in  excess 
of  his  regular  wages  for  all  over  500  square  yards  of 
6-inch  foundation  placed  in  a  10-hour  day.  The  gang 
was  limited  to  twelve  men,  exclusive  of  the  foreman. 
Previous  to  this  as  many  as  sixteen  men  were  allowed. 
The  gang  was  composed  of  a  foreman  at  $4.17  per  day, 
an  engineer  at  $4,  a  fireman  at  $3.33,  a  cement  carrier 
at  $3.75,  three  concrete  men  at  $3.50  and  six  shovelers 
and  wheelers  at  $3.50  each. 

At  the  above  wages  and  allowing  to  each  man  the 
one  cent  bonus  per  square  yard  for  all  over  500  yards, 
the  unit  costs  would  vary  as  follows:  300  yards,  15.6; 
400  yards,  11.7;  500  yards,  9.4;  600  yards,  10.0;  700 
yards,  10.4;  800  yards,  10.7;  900  yards,  11.0;  1,000 
yards,  11.2. 

As  se*n  in  the  foregoing,  approximately  500  square 
yards  per  day  would  give  the  minimum  cost,  but  where 
the  overhead  expense  is  considered,  to  say  nothing 
of  the  desirability  of  getting  through  a  job  with  as 
little  inconvenience  as  possible  to  traffic  is  taken  into 
account,  almost  everybody  would  be  unanimous  for 
'he  1,000  square  yards  per  day,  with  only  a  difference 
f  1.8  cent  per  square  yard. 

Now  as  to  the  practical  side  of  the  method.  The 
payroll  of  this  particular  gang  referred  to,  previous  to 
the  time  of  trying  the  bonus  method,  amounted  to 
$708.68  for  a  two-weeks'  period,  during  which  time 
they  placed  3,390  square  yards  of  6-inch  concrete 
foundation  on  pavements  varying  from  21  to  24  feet 
in  width.  The  average  for  the  twelve  days  was  283 
square  yards  per  day  at  a  cost  of  nearly  21  cents  per 
square  yard. 

The  next  payroll  of  the  gang  on  the  same  kind  of 
work,  including  the  bonus,  amounted  to  $646.45.  In 
the  same  period  of  time  they  deposited  5,485  square 
yards  at  an  average  cost  of  less  than  12  cents  per 
square  yard.  During  the  fir.st  period  the  weather  was 
such  that  no  delay  was  necessary,  while  during  the 
second   period   rain   interfered   with   the  work   on   six 


different  days  and  on  two  days  they  were  unable  to 
operate  at  all.  In  spite  of  this  handicap  the  gang 
averaged  548><  square  yards  a  day.  One  day,  with 
weather  permitting  them  to  run  only  9  hours,  they 
placed  882  square  yards.  The  result  was  an  increase 
of  62  per  cent,  in  yardage  and  a  decrease  in  cost  of  43 
per  cent.,  compared  with  the  previous  two-weeks' 
period. 


Roadman  Thomas  Atkins — An  Appreciation 

By  Major  T.  Salkield,  R.E. 

The  important  work  of  the  men  composing  the 
Road  Battalions  at  the  Front  has  perhaps  hardly  re- 
ceived at  home  the  recognition  it  deserves,  but  the  fol- 
lowing verses,  by  Major  Salkield,  the  city  engineer  of 
Delhi,  who  has  long  been  in  daily  contact  with  them, 
shows  that  among  their  officers  at  any  rate  there  is 
no  lack  of  appreciation  of  their  labors : — • 

He  looks  a  Tommy  Atkins  when  he's  in  his  khaki  kit. 

Course  he  is  a  Tommy  Atkins,  and  he's  proud  to  do  his  bit; 

He's  not  so  young-  as  Tommy,  and  his  tunic's  sometimes  slack, 

He's  not  so  straight  as  Tommy  with  a  kit  upon  his  back. 

He's  hasn't  done  much  drilling  to  be  level  with  his  peers; 

He  never  thought  of  soldiering — these  men  are  volunteers. 

All  honour  to  these  heroes — when  the  cry  went  uji,  "Bad 
roads," 

When  truth  came  out  that  routes  in  France  were  not  de- 
signed for  loads, 

When  the  Armies  could  not  o|icrate  liecause  the  trans))ort 
stood, 

And  could  not  stem  the  muddy  roads  with  hungry  Tommy's 
food. 

When  traffic  was  congested  and  a  menace  to  the  nation, 

These  men  came  in,*  played  well  their  part,  and  saved  the 
situation. 

The  Roadman  Tommy  Atkins,  you  can  spot  him  at  a  glance, 
Anywhere   on   any   road   in   dangerous   parts   of   France; 
He  doesn't  hop  the  parapet  and  charge  o'er  "No  Man's  Land," 
He  doesn't  march  along  the  streets  preceded  by  a  band. 
He  isn't  often  exercised  at  gym  to  make  him  fit. 
He  isn't  in  the  trenches  with  the  lads  that  do  their  bit; 
He  isn't  trained  to  shoot  and  ride  and  use  a  bayonet  slick,' 
But  he's  used  his   spade  in  self-defence,   and   tackled   Boche 

with   pick — 
This  happened  when  the  Hun  came  through  and  rounded  up 

a  section 
Of   roadmen    working   near    the    line — the    place    I    dare    not 

mention. 
He  isn't  smart  when  on  parade  beneath  his  O.C.'s  scan. 
But  he's  played  a  very  gallant  part  like  any  fighting  man. 

To  keep  the  lads  who  hdld  the  line  supplied  with  all  they  need 

Ls  a  tallish  proposition,  well  known  to  those  who  read; 

For  the  roads  have  got  to  be  maintained  from  bases — port 
and  land — 

From  larger  base  to  smaller  base  to  dumps  on  every  hand; 

On  line  communication,  areas  back  and  forward,  too. 

Roads  and  railways — rails  and  roadways — pushing  up  and 
getting   through. 

Hard  work — yes — without  cessation  when  they're  in  the 
danger  zone. 

No  "  ca'  canny,"  no  eight-hour  shifts  making  roads  and  haul- 
ing stone; 

No  trim  cottage  with  a  garden  and  a  comfy  bed  for  sleep. 

No  good  missus  to  be  useful  when  her  man  feels  very  cheap. 

Only  dug-outs,  tents  and  billets,  huts  of  various  shape  and 
size, 

Where  to  spend  a  few  hours  daily  until  darkness  closes  eyes. 

Sleep — not  always — often  none,  for  the  shells  fall  very  near, 

And  the  kultured  Hun  comes  bombing — puts  the  wind  up — 
never  fear. 

Yes — these  men  have  served  their  country  right  loyally  and 

well. 
Better  far  than  all  the  tributes  to  their  skill  and  bravery  tell, 
And  I  only  sing  their  praises  till  a  singer  with  more  skill 
Sings  a  song  in  better  language — never  with  a  better  will. 

France,  February,  1918.  —The  Surveyor. 
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Angles  to  the  Right— Time  and  Labor- 
Saving  Scheme  in  Survey  Work 

J 11  a  recent  issue  the  l'",iigineering  News-Record 
prints  a  letter  from  H.  H.  Armsby,  Instructor  of  Civil 
Engineering,  University  of  Missouri,  describing  the 
method  of  surveying  known  as  "angles  to  the  right." 

The  method  consists  in  taking  all  horizontal  angles 
"  to  the  right,"  or  in  a  clockwise  direction,  no  matter 
whether  this  makes  them  interior  or  exterior  angles, 
and  regardless  of  the  resulting  size  of  the  angle,  taking 
.  the  backsight  at  each  station  with  the  plates  set  at 
zero.  It  is  therefore  somewhat  similar  to  the  ordinary 
azimuth  method,  with  the  difference  that  the  zero  point 
is  the  backsight  at  tlie  station  occupied  instead  of  the 
south  point. 

The  advantages  which  the  advocates  of  the  method 
claim  for  it  are : 

1.  There  is  less  chance  for  error  in  recording  the 
angles  than  when  deflection  angles  are  used,  for  in  this 
methor  there  are  no  "left"  angles.  Also  the  error  intro- 
duced inplunging  the  telescope  is  eliminated. 

2.  A  sketch  is  not  necessary  to  show  which  way 
the  angle  was  read,  as  is  the  case  with  interior  or  ex- 
terior angles. 

3.  There  is  less  chance  for  error  if  all  angles  are 
read  in  one  direction  than  if  some  are  read  one  way  and 
others  in  the  opposite  direction,  as  the  engineer  very 
quickly  becomes  accustomed  to  reading  all  angles  one 
way  and  does  so  instinctively. 

4.  Unlike  the  azimuth  method,' the  angles  can  be 
doubled,  or  in  fact  repeated  as  often  as  desired,  which 
is  the  best  way  with  which  the  writer  is  familiar  of 
checking  work  in  the  field. 

5.  The  angles  may  be  very  easily  transformed  into 
deflection  angles  if  desired  for  plotting,  by  one  simple 
mental  subtraction,  as  follows: 

If  the  angle  to  the  right  is  more  than  180  degs., 
subtract  180  degs.  from  the  angle,  and  the  result 
will  be  the  deflection  angle  to  the  right. 

If  the  angle  to  the  right  is  less  than  180  degs., 
subtract  the  angle  from  180  degs.,  and  the  result 
will  be  the  deflection  angle  to  the  left. 

6.  For  computing  azimuths  and  calculated  bearings, 
either  for  plotting  or  computation,  notes  of  angles  to 
the  right  may  be  reduced  much  more  easily  than  any 
other  form  of  notes,  as  they  can  be  computed  by  a 
I)rocess  involving  only  simple  addition  and  subtraction, 
and  a  simple  rule  may  be  written  which  will  cover  all 
cases.    The  rule  is : 

To  the  last  azimuth  (that  of  the  line  coming  up 
to  the  station  occupied)  add  the  angle  to  the  right, 
subtract  180  degs.,  and  the  result  is  the  new  azi- 
muth. If  it  is  impossible  to  subtract  180  degs.,  as 
above,  add  it. 

This  rule  covers  all  cases,  and  is  very  simple  and 
easy  to  remember,  requiring  no  elaborate  sketches  to 
determine  the  new  bearing,  for,  of  course,  the  relation 
between  the  azimuth  and  the  bearing  of  a  line  is  too 
simple  to  need  comment.  It  therefore  does  away  with 
what  is  -considered  by  most  engineers  a  bugbear  if 
nothing  worse — the  computation  of  calculated  bear- 
ings. 

The  second  sentence  of  the  rule  is,,  of  course, 
equivalent  to  first  adding  360  degs  and  then  subtract- 
ing the  180  degs.,  as  before,  and,  of  course,  the  addi- 
tion of  360  degs.  to  an  azimuth  does  not  change  it. 


.Similarly,  another  sentence  might  be  added  to  the  rule, 
as  follows : 

If,  after  subtracting  the  180  degs.,  as  above,  the 

remainder  is  larger  than  3(iO  degs.,   subtract   MA) 

degs. 

This  rule  should,  however,  be  .self-evident,  as,  of 
course,  an  azimuth  of  390  degs.  is  the  same  a^  '>....  of 
30  degs. 


New  Arbitrators  in  Montreal  Street  Dispute 

Mr.  Justice  Bruneau  has  declined  to  allow  the  city 
of  Montreal  to  withdraw  from  arbitration  the  question 
of  damages  alleged  to  have  been  sustained  by  pro- 
prietors in  Hochelaga  Ward,  Montreal,  through  the 
alteration  of  street  levels.  The  city  objected  to  cer- 
tain arbitrators  nominated  by  the  Court,  on  the  ground 
that  they  were  either  not  competent  or  were  likely 
to  be  prejudiced.  The  city  wanted  an  architect,  con- 
tractor and  engineer  appointed.  As  a  result  of  legal 
proceedings  the  city  and  the  proprietors  arranged  to 
quash  the  act  of  compromise  agreed  upon.  Judge 
Bruneau,  however,  declined  to  allow  this.  One  of  the 
arbitrators  has  withdrawn,  and  the  Judge  decided  that 
the  objection  to  another  was  valid.  He  dismissed  the 
city's  objection  to  the  third  arbitrator  as  unwarrant- 
ed, and  qualified  as  presumptuous  the  city's  claim  to 
restrict  the  court  to  a  choice  of  arbitrators  from  the 
ranks  of  architects,  civil  engineers,  and  contractors. 
The  gentleman  objected  to — the  Clerk  of  the  Court 
of  Appeal — was  qualified  to  act  in  the  matter,  which 
was  simply  a  question  of  fixing  the  afnount  of  dam- 
ages, and  to  do  this  the  arbitrators  need  not  necessarily 
be  men  of  technical  training  in  the  professions  named. 
To  fill  the  two  vacancies,  the  Judge  nominated  Mr. 
Adolphe  Brassard,  architect,  and  Mr.  E.  Gohier,  real 
estate  agent. 


Canadian  Bridge  Company  Appointments 

The  Canadian  Bridge  Company,  Limited,  Walker- 
ville,  Ont.,  announces  the  appointment  of  Mr.  John 
W.  Seens  as  sales  manager  with  offices  in  the  New 
Birks  Building,  Montreal,  effective  May  1,  1918.  Mr. 
Seens  was  for  the  past  seven  years  manager  of  the 
Structural  Steel  Company,  Limited,  of  Montreal,  un- 
til that  company  discontinued  operations  the  latter 
part  of  last  year  on  account  of  being  obliged  to  sur- 
render their  leased  shop.  During  the  period  under 
Mr.  Seens'  regime  the  Structural  Steel  Company  suc- 
cessfully carried  out  the  fabrication  and  erection  of 
many  of  Montreal's  largest  buildings.  They  also  fur- 
nished a  large  percentage  of  the  steel  work  in  connec 
tion  with  the  large  paper  mill  development  in  Quebec 
and  Eastern  Ontario  in  recent  years.  Mr.  Joseph  La 
belle,  formerly  designing  engineer  of  the  Structural 
Steel  Company,  Limited,  has  been  retained  as  sales 
manager  in  the  Montreal  office  of  the  Canadian  Bridge 
Company,  Limited. 

A  number  of  temporary  officers  of  the  Halifax 
Branch  of  the  Canadian  Society  of  Civil  luigineer^ 
have  been  elected.  This  action  was  taken  to  give  those 
who  are  members  of  the  Nova  Scotia  Societ}'  of  Civil 
Engineers  and  are  not  members  of  the  Canadian  So- 
ciety of  Civil  Engineers  an  opportunity  to  be  elected 
as  members  of  the  Canadian  Society,  and  thus  become 
eligible  for  taking  office  in  the  new  branch  of  the  Can- 
adian Society. 
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Ghamplain  Dry  dock  in  Quebec  Harbor 

The  Largest  in  the  World— Entrance  Width  120  ft. 
— Two  Compartments  500  ft.  and    650  ft.    in  length 

By  U.  Valiquet,  M.  Can.  Soc.  C.  E.*  


FOR  a  number  of  3-ears  the  River  St.  Lawrence 
has  been  frequented  by  ocean  steamers  of  such 
dimensions  that  they  could  not  be  accommodat- 
ed in  the  Lome  Drydock,  completed  in  1886,  at 
I^auzon,  in  the  harbor  of  Quebec. 

In  1906  the  Canadian  Pacific  Railway  Steamship 
Company  brought  out  their  steamers  "Empress  of  Bri- 
tain" and  "Empress  of  Ireland,"  of  65-foot  beam;  the 
Allan  Line  steamers  "Virginian"  and  "Victorian,"  of 
60-foot  beam,  were  also  placed  on  the  St.  Lawrence 
route  in  that  year.  The  "Bavarian,"  of  somewhat  nar- 
rower beam,  59. feet  3  inches,  came  to  Quebec  in  1905. 
Thereafter  the  number  of  large  ships  placed  on  the  St. 
Lawrence  traffic  increased  rapidly,  until,  in  1912,  there 
were  25  vessels  that  could  not  have  been  repaired  in  the 
long  stretch  of  the  St.  Lawrence  navigation  for  want  of 
sufficient  dock  accommodation,  the  width  of  entrance 
of  the  present  drydock  being  only  62  feet.  Any  of 
these  vessels  that  required  docking  had  to  be  repaired 
temporarily  as  well  as  possible,  while  afloat,  and  taken 
either  to  Halifax  or  New  York,  which,  in  some  cases, 
was  a  risky  undertaking. 

The  case  of  the  S.S.  "Bavarian"  was  an  unfortunate 
experience  in  this  respect.  On  November  5,  1905,  this 
steamer  ran  aground,  with  a  full  cargo  from  Montreal 
to  Quebec,  about  40  miles  below  Quebec,  opposite 
Grosse  Isle.  Although  late  in  the  fall,  she  could  have 
been  raised  and  brought  to  Quebec  had  there  been  dock 
accommodation  for  her.    Her  beam  was  59  ft  3  in.,  but 

*  Superintending  Eneineer,  Department  of  Public  Worlcs.  Read  simul 
(ineously  before  Montreal  and  Ottawa  Branches  C.S.C.E.,  April  25tli,  1918. 


through  the  accident  her  sides  had  bulged  out  beyond 
the  width  of  the  drydock  entrance.  She  was  raised  in 
the  following  spring,  although  further  damaged  by  ice 
and  brought  on  the  beach  a  short 


during  the  winter 

distance  below  the  drydock,   where  she  was  sold  as 

scrap.    This  is  the  worst  case  on  record  in  the  history 

of  the  St.  Lawrence  navigation.    This  vessel  was  only 

six  years  old,  and  of  a  registered  tonnage  .of   10,387 

tons. 

In  the  summer  of  1898  the  writer  was  instructed  to 
prepare  a  report  on  the  practicability  of  widening  the 
entrance  of  the  Lome  Drydock,  which  had  been  com- 
pleted in  1886.  A  plan  was  submitted  showing  the  pos- 
sibility of  obtaining  an  entrance  70  ft.  wide,  by  remov- 
ing part  of  the  timber  slides  at  the  outer  end  of  the 
dock ;  increasing  the  length  was  also  suggested.  The 
first  was  reported  to  be  inadvisable,  as  it  would  greatly 
disfigure  the  dock  and  do  away  with  the  convenience  of 
the  timber  slides.  The  only  feasible  way  would  be  to 
remove  and  rebuild  in  another  position  the  eastern  side 
wall,  thus  depriving  the  harbor  of  all  dock  accommoda- 
tion for  probably  two  seasons.  A  new  caisson  would 
necessarily  have  to  be  provided ;  the  cost  would  have 
been  considerable.  Further,  it  was  considered  that  a 
.new  drydock  would  be  required  in  Quebec  before  many 
years. 

The  suggestion  of  lengthening  the  dock  was  adopt- 
ed. The  length  was  increased  from  484  feet  to  600  feet ; 
this  consisted  merely  in  moving  the  circular  head, 
stairways,  and  timber  slides  116  ft.  further,  after  exca- 
vating the  rock  to  proper  width  and  depth.    The  work 


sc^/s   r/jo^'^^^ '"'' 


Showing  location  new  Champlain  Dry  Dock  relative  to  Lome  Graving  Dock  and  to  the  City  of  Quebec. 
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was  performed  under  contract  awarded  in  the  year 
1900,  for  the  sum  of  $1(X),(XX),  and  completed  in  lyOl  ; 
without  interfering  with  the  use  of  the  dock.  The  de- 
tails of  construction  of  this  drydock  have  already  been 
described  in  a  paper  read  before  the  Canadian  Society 
of  Civil  luiginecrs,  some  years  ago,  by  Mr.  St.  George 
iloswell,  chief  engineer  of  the  Quebec  Harbor  Commis- 
sion, who  was  assistant  engineer  during  the  construc- 
tion. This  drydock  was  built  by  the  Quebec  Harbor 
C(jnimission,  under  an  Act,  38  Vict.  Cap.  56-1875,  by 
which  the  issue  of  bonds  was  allowed  to  obtain  the 
necessary  amount.  The  work  was  started  in  1878  and 
completed  in  1886,  at  a  total  cost  of  $921,130. 

In  1888  the  Canadian  Government  relieved  the  Har- 
bor Commission  of  all  obligations  to  refund  •the  ])rinci- 
pal  sum  or  interest  exj^ended  on  the  drydock,  and  in 


the  government  should  build  the  dock  or  induce  .some 
shipbuilding  firm  to  build  it,  under  a  subsidy  from  the 
government,  was  unsettled.  The  result  of  the  discus- 
sion was  the  passing  of  an  Act  of  ])arliament  at  the  ses- 
sion of  the  year  1910,  assented  to  on  May  4,  called  an 
Act  to  Encourage  the  Construction  of  Drydocks.  Un- 
der this  .\ct  the  drydocks  were  divided  into  three 
classes.  The  first  class  included  drydocks  estimated  to 
cost  not  more  than  four  million  dollars,  and  cai)able  of 
receiving  and  repairing  the  largest  ships  of  the  British 
navy  and  of  the  following  dimensions: 

(a)  Clear  length  on  bottom,  900  ft.;  clear  width  of 
entrance,  100  ft.,  with  depth  on  sill  at  high  water  ordin- 
ary sjjring  tides  of  35  ft. 

(b)  Floating  drydocks  of  a  lifting  capacity  of  25,000 
tons. 


Longitudinal    Section    on  Centre  Line 


f  »  ZS.OO    Co»tr^^ 


Section   A-A 


Section  B-B 
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Section  C-C 


Typical  plan  and  sectlont  of  Champlain  Dry  Dock,  showing  excavation*. 


1890  it  was  placed  under  the  control  of  the  Department 
of  Public  Works ;  the  writer  was  then  placed  in  charge. 

New  Drydock 

In  1906  the  Quebec  Board  of  Commissioners  urged 
upon  the  government  the  necessity  for  a  large  drydock 
for  the  harbor  of  Quebec.  Ixi  the  fall  of  the  same  year 
the  writer  was  jhstructed  to  make  a  survey  of  the  local- 
ity surrounding  the  old  drydock  and  report  on  the  best 
location.  Two  sites  were  examined,  but  the  position  to 
the  east  of  the  present  dock  was  considered  the  most 
advantageous,  for  three  princii)al  rea.sons :  (1)  A  larger 
area  of  land  could  be  acquired;  (2)  a  better  foundation 
could  be  obtained ;  and  (3)  the  repairing  plant  of 
Messrs.  G.  T.  Davie  iH:  Sons  could  ha\e  better  access  to 
both  the  new  and  old  docks. 

.'\  plan  and  rei)t)rt  were  submitted  in  the  early  part 
of  l'X)7;  the  dock  then  ))i\)poscd  was  1,000  feet  long, 
with  an  entrance  oi  100  feet.  'I'he  |)ro]>osition  was  not 
immediately  acted   U|)on  ;  the  f|Ucstton  as  to  whetlier 


The  second  class  included  drydocks  e.stiinated  to 
cost  two  and  one-half  million  dollars,  of  the  following 
dimensions: 

(a)  Clear  length  on  bottom,  650  ft. ;  clear  width  of 
entrance.  85  ft. ;  depth  of  water  on  sill  at  ordinary  high 
water  spring  tides,  .30  ft.,  if  in  tidal-waters;  or  25  fl.  on 
sill,  if  constructed  in  non-tidal  waters. 

(b)  Floating  drydocks  of  a  lifting  capacity  of  15,000 
tons. 

The  third  class  consisted  of  drydocks  estimated  to 
cost  not  more  than  one  and  one-half  million  dollars,  of 
the  following  dimensions: 

(a)  Clear  length  on  bottom,  400  feet ;  clear  w  idth  of 
entrance.  65  ft. ;  depth  of  water  on  .sill  at  ordinary  high 
water  spring  tides.  22  ft.,  if  in  tidal  waters;  and  18  ft., 
if  in  non-tidal  water. 

(b)  bloating  drydocks  of  a  lifting  ca|)aciLy  of  3..500 
tons. 

The  estimated  cost  in  all  cases  includes  the  totally 
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equipped  repairing  plant  capable  of  effecting  all  sorts 
of  repairs,  including  machine  shops  and  tools,  foundry, 
administration  buildings,  etc.,  together  with  the  dock 
itself,  but  does  not  include  marine  slips  or  other  instal- 
lation used  in  the  construction  of  ships. 

According  to  the  Act,  the  subsidy  on  drydocks  of  the 
first  class  is  Syi  per  cent,  per  annum  on  the  estimated 
cost  for  a  period  of  35  years  from  the  time  it  has  been 
re])orted  that  the  drydock  is  entirely  completed.  The 
subsidy  on  the  second  class  is  Syi  per  cent,  per  annum 
for  25  years  from  the  time  of  completion.  On  the  third 
class  the  subsidy  is  3  per  cent,  for  a  period  not  exceed- 
ing 20  years  from  the  time  of  completion. 

In  all  cases  the  company  making  the  application 
must  furnish  plans,  with  a  detailed  list  of  the  plant  and 
a  com])lete  estimate  of  the  cost.  These  are  revised  and 
corrected,  if  found  advisal)le ;  and,  upon  a  report  from 
the  chief  engineer  of  the  Department  of  Public  Works 
that  the  works  intended  to  be  built  are  in  the  public  in- 
terest the  application  is  granted,  upon  certain  condi- 
tions of  management  and  maintenance.  The  works  are 
to  be  executed  under  the  superintendence  of  an  officer 
of  the  department. 

The  above  Act  was  amended  in  April,  1912,  by  mak- 
ing the  length  of  the  first  class  drydocks  1,150  ft.,  the 
t-ntrance  110  ft.,  and  the  estimated  cost  five  and  a  half 
millions.  Another  amendment  was  made  in  May,  1914, 
by  which  the  subsidy  of  4  ])er  cent,  on  the  estimated 
cost  is  allowed  for  first  class  drydocks.  The  Act  was 
further  amended  in  1917,  by  which  the  dimensions  of 
the  first  class  drydocks  shall  be:  Length  on  bottom, 
1,1.50  ft. ;  width  of  entrance,  125  ft. ;  depth  on  sill  at  high 
water  spring  tides,  38  ft.  A  subsidy  of  4^4  per  cent,  on 
the  estimated  cost  of  five  and  a  half  million  dollars  is 
allowed,  payable  half-yearly  for  a  jjeriod  of  35  years 
from  the  time  of  completion.  By  this  amendment  no 
bonds  or  debentures  are  to  be  isued  until  one  million 
dollars  shall  have  been  expended  on  the  construction  of 
the  drydock. 

After  the  passing  of  the  act  of  1910  shipbuilding 
firms  were  invited  to  build  a  drydock  at  Lauzon,  in  the 
harbor  of  Quebec,  under  the  subsidy  Act  of  that  year. 
Two  companies  submitted  ])lans  and  offered  to  build 
under  contract,  without  reference  to  the  subsidy  Act. 
In  1912  another  company  submitted  plans  for  a  dry- 
dock  to  be  built  on  the  Quebec  side  of  the  harbor,  just 
below  the  mouth  of  the  St.  Charles  River,  according  to 
the  subsidy  Act,  as  amended  in  1912.  Some  objection 
having  been  made  to  this  location,  and  with  no  pros- 
pect in  view  for  any  other  applicant,  the  Department  of 
Public  Works  decided  that  a  drydock  would  be  built 
by  the  government. 

The  New  Dock 

In  the  early  part  of  1913  the  writer  was  instructed 
to  ])repare  plans  and  specifications,  on  which  tenders 
could  be  called  as  soon  as  possible,  for  the  construction 
of  the  new  drydock,  the  location  being  to  the  eastward 
of  the  Davie  Shipbuilding  Yard,  so  that  both  the  old 
and  new  drydocks  would  be  easily  accessible  from  the 
shops.  Tenders  for  the  construction  of  this  work  were 
advertised  on  May  12.  1913,  to  be  received  on  June  30 
following.  The  contract  was  awarded  to  the  lowest 
tenderers,  Messrs.  M.  P.  &  J.  T.  Davis.  The  contract 
was  signed  on  Octol)er  7,  1913. 

The  new  dock  was  at  first  intended  to  be  built  on  a 
line  parallel  to  the  old  drydoci:.  but  this  was  objected 
to  from  the  i)oint  of  view  of  navigation.  A  commission 
was  appointed  in  the  fall  of  1913  to  investigate  and  find 
"Ut  which  direction  would  best  suit  the  entrance  facili- 


ties, and  it  was  decided  that  the  centre  line  of  the  dock 
should  form  an  angle  of  69  degrees  with  the  direction 
of  the  old  drydock,  or  approximately  45  degrees  N.E., 
and  it  was  so  laid  out. 

Owing  to  the  limited  time  available  before  the  call- 
ing of  tenders,  general  plans  only  were  prepared,  to- 
gether with  an  estimate  of  the  cost.  The  requirements 
as  to  details  for  the  machinery  and  caissons  were  stated 
in  the  specification  ;  the  contractors  were  requested  to 
furnish  during  construction  all  detail  plans,  to  be  sub- 
mitted for  approval  by  the  department. 

The  drydock  has  the  following  general  dimensions. 
Total  length  from  outer  caisson  to  head  wall  1,150  feet, 
divided  into  two  compartments.  Outer  part,  500  ft.; 
inner  part,  650  ft. 

Width  of  entrance   120  feet 

Width  at  coping 144 

Width  on  floor 105  " 

Depth  on  sill  at  high  water,  S.  T 40  " 

Depth  on  sill  at  low  water,  S.  T 23  " 

Spring  tides  rise   . 18 

Coping  of  side  wall  above  high  water,  S.  T 7  "  , 

Floor  at  outer  end  below  outer  sill   45^2  " 

Slope  of  floor  transversely 1  in  100 

Western  guide  pier  400  feet 

Eastern  guide  pier  500  " 

Depth  in  entrance  channel  at  low  tide 30  " 

The  land  expropriated  in  connection  with  the  con- 
struction of  the  drydock  has  a  superficial  area  of  25j^ 
acres,  of  which  llj^  acres  are  reclaimed  beach  land. 

The  outer  entrance  of  the  dock  is  closed  with  a  roll- 
ing caisson,  the  top  of  which  is  provided  with  an  auto- 
matic folding  bridge;  a  floating  caisson  closes  the  inner 
entrance.  This  caisson  can  also  be  ])laced  to  close  the 
outer  entrance  in  cases  when  re])airs  are  required  to  be 
made  to  the  rolling  caisson. 

Three  main  centrifugal  pumps,  each  of  63,000  gal- 
lons ])er  minute  caijacity,  are  used  to  empty  the  dock; 
two  pumps  of  6,000  gallons  per  minute  each  are  used  to 
kee|)  the  dock  dry.  All  i)umps  are  run  by  electric  power. 
Eight  boilers,  of  a  total  capacity  of  3.600  horse-power, 
furnish  the  steam  at  200  pounds  pressure  to  run  the 
three  direct  current  turbo  generators  of  1,500,  750,  and 
300  kilowatts  respectively,  which  furnish  the  current 
at  550  volts  to  run  the  pump  and  other  motors. 

A  direct  current  generator  of  100  kilowatts  at  220 
volts,  driven  by  a  steam  engine,  will  furnish  the  cur- 
rent for  the  lamps  around  the  dock  and  in  the  build- 
ings. There  are  24  lamps  of  500  watts,  hung  from 
poles  around  the  dock.  The  poles  are  made  of  gas  pipe, 
with  the  lower  end  set  into  sockets  fitted  with  electric 
connections,  and  made  removable  in  case  of  necessity. 
All  electric  wiring  for  lamps  and  motors  outside  of  the 
buildings  is  placed  underground. 

The  approximate  quantities  of  the  materials  in  the 
principal  items  entering  into  the  construction  are : 

Rock  excavation  above  and  below  coping  ....  <  343,000  c.  yds. 

Submarine  rock  excavation  in  channel   fiS.OOO     " 

Dredging  entrance  channel   530,000     " 

Concrete    100,000     " 

Granite  steps,  altars  and  quoins    140,000  c.  ft. 

Steel  beams,  reinforcing  ])ars  and  manhole  cov- 
ers      1 50.000  ll)s. 

Cast  iron  for  roller  casings  and  sluice  valves..  ] 25  tons 

Cast  steel  for  caisson  rollers  •.  .  .  05     " 

Gun  metal  for  caisson  roller  and  valves 4,5()()lbs. 

Cast  iron  in  keel  blocks  and  bollards 090  tons 

I'orged  steel  s|iindles  for  rollers   lt.()0()l))s. 

Bricks  for  chimney  and  flues  :'.45,0()0 

h'ire  bricks 125,000 

Cribwork  in  approach  piers  (13.300  c.  yds. 

Concrete  in  approach  piers   13,300     " 
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Steel  in  rolling  caisson 930  tons 

'IDtal  wciglit  in  rolling  caisson  and  machinery  1.125 

Steel  in  Moating  caisson   !'(iO 

1 

'Jlie  work  was  started  in  May,  1914.  The  concrete 
retaining  wails  on  each  side  of  the  dock,  specified  to  be 
built  from  the  natural  rock  surface  to  elevation  +24, 
and  intended  to  prevent  seepage  through  the  filling, 
were  comijicted  during  the  season's  work,  as  well  as 
the  cofTerdani  between  the  outer  ends  of  these  walls. 
Rock-drilling  in  the  prism  of  the  dock  was  also  carried 
on  in  the  part  not  affected  by  tides.  The  largest  part 
oi  the  drilling  as  done  by  two  well-drillers,  the  holes 
1)eing  sunk  down  to  grade  and  i)lugged  for  future  blast- 
ing. The  average  depth  of  perforation  for  each  drill 
was  about  80  ft.  per  day,  although  as  much  as  130  ft. 
was  done  occasionally.  Ten  or  twelve  ordinary  steam 
drills  were  also  used  on  the  work. 

The  rock  consisted  of  hard  shale,  irregularly  strati- 
fied, at  an  angle  of  about  45  degrees.  Considerable  rock 
slides  occurred  on  the  west  side  of  the  cut,  which  neces- 


The  steps  at  the  top  of  the  walls  arc  built  of  granite, 
with  treads  and  risers  of  12  inches ;  the  altars  are  2  ft. 
6  in.  wide,  and  consist  of  granite  12  in.  thick,  tailing  9 
in.  into  the  concrete.  The  caisson  stops  of  both  en- 
trances and  all  culvert  openings  are  built  of  granite. 

The  floor  is  5  ft.  thick  and  finished  level  from  end 
to  end;  the  sides  slope  down  6  in.  to  the  side  gutters. 
The  floor  is  provided  with  three  strips  of  granite  slabs, 
18  inches  thick,  intended  to  receive  the  cast  iron  keel 
and  bilge  blocks.  The  middle  strip  is  10  ft.  wide  and 
level ;  the  side  strips  are  9  ft.  wide. 

In  order  to  prevent  the  possibility  of  hydrostatic 
pressure  under  the  floor  and  behind  the  side  walls  a 
system  of  drains  is  ])rovidcd  that  will  take  the  seepage 
water  to  the  sumps. 

There  are  twelve  stairways  irum  the  top  of  the 
walls  to  the  floor  of  the  dock,  two  at  each  end  of  the 
two  coiiipartments  and  two  halfway  between  the  ends 
of  each  comijartmcnt.  Four  timber  slides,  built  of 
granite  slabs,  18  in.  thick,  are  provided  alongside  the 
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sitated  a  much  larger  quantity  of  concrete  for  the  dock 
wall  on  that  side ;  also  the  use  of  rock  bolts,  to  prevent 
the  sliding  tendency  of  this  wall.  Steam  shovels  and 
dump  cars  were  used  to  remove  the  blasted  rock,  which 
was  used  for  filling,  whenever  required,  on  the  govern- 
ment proi)erty. 

The  cofferdam  was  built  of  timber  cribwork,  20  ft. 
wide,  sunk  in  an  average  depth  of  one  foot  of  water,  at 
low  tide,  and  built  to  the  elevation  of  three  feet  above 
high  tide ;  a  layer  of  concrete  was  deposited  along  the 
bottom  of  the  outer  face,  and  this  face  was  sheathed 
with  plank. 

The  floor  and  walls  of  the  dock  are  built  of  concrete, 
the  mixture  being  1  :3  :5.  All  ex])osed  faces  are  finished 
with  a  fine  concrete  of  1 :2 :4  mixture  for  a  thickness  of 
six  inches.  The  concrete  for  the  walls  and  the  floor 
was  cast  in  alternate  sections  of  approximately  30  feet, 
with  cx])ansion  joints. 

.Ml  the  cement  used  was  subjected  to  a  laboratory 
test.  Apart  from  other  requirements,  the  tensile 
strength  was  required  to  lie  (iOO  jjounds  jier  square  inch 
after  27  days'  immersion,  for  neat  l)riqucttes,  and  275 
])Ounds  per  square  inch  for  1  :3  mixture. 


last  set  of  stairways.  There  are  also  eight  ladders,  four 
on  each  side  of  the  dock,  that  may  be  used  to  reach  the 
floor.  These  are  built  with  galvanized  iron  gas  pipe, 
and  set  in  recesses  in  the  walls. 

The  coping  of  the  walls  stands  at  elevation  +  25,  or 
7  ft.  above  high  tide.  They  are  i)rovided  with  the  or- 
dinary cast-iron  bollards  set  in  concrete  blocks,  60  ft. 
apart.  There  are  nine  electrically-driven  capstans 
with  15  horse-power  motors,  four  on  each  side  of  the 
dock  and  one  at  the  head. 

The  keel  blocks  are  each  built  of  three  pieces  of 
castings,  the  middle  piece  being  wedge-shaped,  so  that 
it  may  be  knocked  out  and  the  block  removed  from 
under  a  ship  when  in  the  way  of  repair  work  ;  the  u])i)er 
part  of  the  top  ])iece  of  casting  is  jirovidcd  with  a  piece 
of  white  oak  tenoned  into  the  casting.  All  rubbing 
faces  are  planed  true  and  smooth.  The  keel  blocks  are 
4  ft.  4  in.  long  and  2  ft.  3  in.  high.  On  top  of  these  are 
placed  temporary  hardwood  timber  blocks,  to  obtain 
the  required  height  above  the  floor.  It  had  been  in- 
tended to  build  I)ilge  blocks,  so  arranged  as  to  slide 
imder  the  bilge  of  vessels.  However,  this  was  objected 
to  bv  the  British  Adnn'raltv,  who  insist  on  haviuL-'  all 
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l)locks  made  of  the  same  pattern,  so  as  to  enable  build- 
ing a  bed  that  will  conform  to  the  bottom  of  the  vessel. 

Caissons 

The  outer  entrance  is  closed  by  a  rolling  caisson, 
built  of  steel,  and  operated  by  an  electric  motor  of  125 
horse-power.  The  bottom  is  provided  with  two  heavy 
scantlings  of  steel,  resting  on  flanged  rollers,  3  ft.  in 
diameter,  i)laced  at  8  ft.  centres.  These  are  made  of 
cast  steel  and  bored  to  receive  bronze  bushings.  The 
forged  steel  spindles,  4  in.  in  diameter,  arc  also  pro- 
vided with  bronze  sleeves.  The  cast-iron  casings,  con- 
taining the  rollers,  are  set  in  the  concrete  altars,  on 
each  side  of  the  caisson  berth  and  chamber.  At  an  ele- 
vation of  15  ft.  9  in.  above  the  sill  of  the  dock  the  roll- 
ing caisson  is  provided  with  6  culverts,  42  in.  in  diame- 
ter, closed  by  sluice  valves  that  are  operated  from  the 
upper  deck  by  a  15  horse-power  electric  motor,  driving 
a  longitudinal  shaft  provided  with  the  necessary  gear- 
ing; and,  by  means  of  clutches,  any  one  or  all  of  the 
valves  may  be  worked.  The  culverts  are  used  for  flood- 
ing the  dock.  The  caisson  is  divided  horizontally  by  a 
water-tight  deck  at  the  elevation  of  23  ft.  6  in.  above 
the  bottom,  forming  the  ballast  and  tidal  chambers.  As 
the  tide  rises  the  sea  water  comes  on  this  deck  through 
valves  in  the  outer  face  of  the  caisson,  which  are  kept 
constantly  open  during  the  summer  to  prevent  the 
caisson  from  floating.  A  sufficient  quantity  of  ballast  is 
provided,  so  that  the  total  weight  of  the  structure  rest- 
ing on  the  rollers  is  approximately  150  tons.  During 
the  winter,  when  the  dock  is  not  in  operation,  the  lower 
or  ballast  chamber  of  the  caisson  is  filled  with  water, 
which  is  kept  from  freezing  by  a  constant  jet  of  steam. 
The  tidal  chamber  is  then  kept  dry  by  closing  the 
valves.  The  caisson  is  closed  and  opened  with  heavy 
chains,  supi^orted  on  altars  on  each  side  of  the  caisson 
recess,  and  passing  over  pulleys  worked  by  worm  gears 
connected  with  the  motor.  The  to])  of  the  caisson  is 
provided  with  a  folding  bridge  for  light  traffic  across 


the  dock ;  as  soon  as  the  caisson  starts  to  open,  the 
apron  and  railings  of  the  bridge  are  automatically  low- 
ered to  allow  them  to  pass  under  the  flooring  over  the 
caisson  recess. 

The  middle  entrance  of  the  dock  is  closed  by  an  or- 
dinary floating  or  ship  caisson.  When  in  place,  the 
deck  is  used  as  a  bridge  across  the  dock.  This  caisson 
may  also  be  used  to  close  the  outer  entrance  by  placing 
it  immediately  outside  the  rolling  caisson,  where  the 
necessary  stop  is  provided  for  it.  This,  however,  will 
be  necessary  only  in  cases  of  repairs  being  required  to 
the  submerged  parts  of  the  rolling  caisson. 

These  caissons  were  built  by  the  Dominion  Bridge 
Company,  under  a  subcontract.  The  mode  of  construc- 
tion and  other  particulars  were  fully  described  in  a 
paper  read  before  the  Canadian  Society  of  Civil  Engi- 
neers by  Mr.  L.  R.  Thomson,  A.M.Can.Soc.C.E.,  Vol- 
ume 30,  Part  I.,  1916. 

Boilers  and  Electric  Power 

Six  water-tube  boilers  of  500  horse-power  and  two 
of  300  horse-power  furnish  steam  at  200  pounds  pres- 
sure to  produce  electric  current.  The  boilers  are  pro- 
vided with  automatic  stokers,  ash  and  coal  conveyors. 
The  coal  is  unloaded  from  cars  into  a  coal  crusher  run 
by  an  electric  motor,  and  elevated  to  a  hopper  of  500 
tons  capacity,  over  the  front  of  the  boilers.  Water- 
heaters  are  provided,  but  the  steam  is  not  superheated ; 
one  of  the  small  boilers  will  be  constantly  under  steam 
pressure  to  run  the  drainage  pumps  and  the  lighting 
dynamo. 

The  electric  |)ower  consists  of  three  direct  current 
turbo-generators  of  550  volts,  one  of  1,500  kilowatts, 
one  of  750  and  one  of  300  kilowatts.  The  steam  tur- 
bines are  of  the  Curtis  condensing  type,  built  by  the 
General  Electric  Company.  In  the  large  unit  the  tui> 
biqe  runs  at  3,600  r.p.m.  It  is  geared  down  to  360  revo- 
kitions  for  the  generator;  the  second  is  geared  from 
5,000  to  750;  the  third  is  geared  from  5,000  to  900  r.p.m. 
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A  100-kilowatt  generator  driven  by  a  high  speed  direct 
connected  steam  engine,  furnishes  the  current  for  light- 
ing purposes. 

This  power  installation  is  more  than  ample  for  all 
the  machinery  connected  with  running  of  the  dock  pro- 
per. It  is,  however,  anticipated  that  the  whole  of  it  will 
be  used  when  large  repairing  and  shipbuilding  shops 
arc  in  oi>eration  together  with  the  pumi)ing  of  the  dock. 

This  electric  installation  has  been  criticized  on  the 
ground  that  the  large  expenditure  is  not  justified  when 
electric  current  is  available  from  ])rivate  com- 
panies in  the  vicinity  of  (Juebec.  When  the  electric  in- 
stallation was  proposed  by  the  writer  the  idea  in  view 
was  that  no  company  would  be  interested  or  willing  to 
furnish  over  3,000  h.]).  at  any  time  of  the  day  or  night 
for  the  short  period  of  about  30  h<jurs  in  the  year,  with- 
out interfering  seriouslv  with  their  general  service.  It 
had  also  been  ascertained  by  personal  visits  to  five  of 
the  principal  navy  yards  of  the  United  States  Govern- 
ment that  each  of  them  has  provided  its  own  electric 
power  for])umping  their  drydocks.  Out  of  five,  only 
one  had  installed  alternating  current  machinery.  It 
has  developed  since  that  the  only  electric  company  that 
could  furnish  the  power  current  is  not  willing  to  enter- 
tain the  proijosition  unless  at  a  much  greater  cost  to  the 
government  than  the  private  installation  can  be  run, 
including  the  interest  on  the  outlay,  which  is  approxi- 
mately $240,000. 

Pumps 

The  dock  is  emptied  by  three  main  pumps  of  the 
horizontal  centrifugal  type,  each  having  a  capacity  of 
63,000  gallons  per  minute.  The  bronze  shafts  are  con- 
nected  to  the  armature    shafts    of    800  horse-power 


ute  capacity,  driven  by  electric  motors  of  125  horse- 
jjovver,  will  take  care  of  leakages  and  seepage.  These 
pumps  will  also  help  while  the  dock  is  l>eing  pumped. 
The  pumps  were  manufactured  by  the  Allis-Chalmers 
Company. 

The  time  occupied  in  emptying  the  dock  will  vary 
according  to  the  height  of  tide  when  the  jiumps  are 
started  and  the  size  of  the  vessel  being  docked.  At 
high  water  of  spring  tides  the  dock  contains  over 
38,000,000  gallons  of  water.  This  quantity  of  water, 
however,  will  very  rarely,  if  ever,  exist  when  pumping 
is  started.  It  is  estimated  that  the  average  time  for 
pumping  out  the  dock  will  be  about  two  and  a  half 
hours. 

Underground  culverts,  9  x  10  ft.,  convey  the  water 
from  the  sum])s  in  each  compartment  of  the  dock  to  the 
pumps;  these  culverts  are  provided  with  sluice-gates, 
so  as  to  permit  of  operating  each  comjiartment  separ- 
ately. The  gates  are  operated  from  coping-level  by  15 
horse-power  electric  motors.  The  pressure  against  the 
gates  may  at  times  be  due  to  a  head  of  50  ft.  of  water. 

From  the  non-return  valve  chamber  the  discharge 
culvert  is  7  X  12  ft.;  it  is  also  provided  with  a  sluice- 
gate. The  capacity  of  discharge  of  this  culvert  was 
obtained  from  Chezy's  formula  V  =  c  V  r  s,  being  ob- 
tained from  Kuttcr's  formula.  Under  a  head  of  4  in. 
the  capacity  will  l)c  ample  to  take  care  of  the  out])Ut  of 
the  pum|)s  when  discharging  in  o])cn  air. 

The  dock  is  filled  through  the  six  culverts  in  the 
outer  caisson,  each  having  a  sectional  area  of  nine 
square  feet ;  also  two  culverts,  one  in  each  side  wall  of 
a  sectional  area  of  30  ft.,  the  valves  of  which  are  oper- 
ated by  electric  power.     These  culverts  are  made  ex- 
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motors,  running  at  750  revolutions  per  minute.  The 
motors  are  built  to  stand  an  overload  of  25  per  cent,  for 
two  hours;  the  total  lift  will  very  rarely  be  more  than 
33  ft.  The  suction  and  discharge  pipes  are  48  inches ; 
the  water  is  discharged  into  a  chamber  j^rovided  with 
non-return  valves,  and  to  a  culvert  through  the  en- 
trance wail  outside  oi  the  caisson.  The  main  pumi)s 
are  guaranteed  by  the  builders  to  deliver  63,000  g^illons 
per  minute  against  a  total  head  of  25  feet.  At  the  time 
of  writing  these  pumps  haxc  not  been  tested  as  to  cfli- 
ciency. 

Two  auxiliary  pump>,  each  ol'  (i,(XX)  gallons  jter  niiii- 


ceptionally  large,  due  to  the  fact  that  each  may  only  be 
partially  opened  until  the  water  in  the  dock  has  reached 
the  centre  of  the  culvert  oiiening.  to  prevent  the  heavy 
current  that  would  result  from  a  large  opening  from 
disturbing  the  beds  prepared  to  receive  a  vessel; 
further,  as  the  head  betw  cen  the  outer  and  inner  levels 
of  water  decreases  the  valves  are  fully  opencnl,  thus  ob- 
taining a  large  flow.  The  time  required  to  fill  the  dock 
may  at  times  be  as  much  as  fom-  hours.  The  middle 
entrance  is  similarly  i)rovided  with  filling  cuherts  as 
the  outer  entrance. 

In  order  to  obtain  sea  water  l'\   uia\ii\    \"\   ilic  pur- 
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l)ose  of  washing-  the  floor  of  the  dock,  6  in.  pipes  were 
laid  in  the  concrete  side  walls  of  the  dock,  at  an  eleva- 
tion of  2  ft.  above  low  tide ;  each  pipe  has  six  hose  con- 
nections and  valves  at  the  face  of  the  walls,  where  50  ft. 
lengths  of  2j4  in.  hose  may  be  attached  for  the  purpose. 
The  water  is  available  within  one  hour  of  extreme  low 
tide.  Washing  the  floor  is  necessary,  owing  to  the 
sediment  accumulated  while  the  dock  is  flooded. 

Guide  Piers 

The  western  guide  pier  is  400  ft.  long  and  75  ft. 
wide ;  the  one  on  the  eastern  side  is  500  ft.  long,  75  ft. 
wide  at  the  outer  and  200  ft.  wide  at  the  inner  end. 
Each  is  built  of  two  lines  of  12  x  12  timber  cribwork 
substructure  up  to  6  ft.  above  low  water,  spring  tides ; 
the  outer  face  of  each  line  of  cribwork  is  built  close, 
and  sheathed  vertically  with  10  in.  hardwood  planks. 
The  cribs  facing  on  the  channel  were  sunk  in  a  depth 
of  30  ft.  at  low  water,  spring  tides ;  those  on  the  east- 
ern side  of  the  east  pier  were  sunk  on  the  natural  sur- 
face of  the  rock.  Those  on  the  western  side  of  the 
west  pier,  as  well  as  those  for  the  landing  pier,  were 
sunk  in  a  depth  of  24  ft.  at  low  tide.  From  the  eleva- 
tion of  6  ft.  above  low  tide  the  superstructure  consists 
of  mass  concrete  walls,  stepped  at  the  back  and  filled 
between  with  excavated  material.  The  railway  spur 
track  from  the  I.C.R.  will  be  extended  to  the  end  of 
the  western  pier.  These  piers  are  intended  to  be  used, 
when  necessary,  for  unloading  parts  of  cargoes  from  • 
vessels  to  be  docked.  The  entrance  channel  has  a 
depth  of  30  ft.  at  low  water,  spring  tides.  The  landing 
pier  on  the  west  side  of  the  entrance  is  intended  for 
unloading  the  dock  supply  of  coal  when  delivered  by 
water. 

Buildings 

The  power-house  is  120  x  100  ft.,  divided  by  a  brick 
wall  into  two  rooms,  120  x  50  ft.,  one  being  the  boiler- 
room  and  the  other  the  generator  room.  The  walls  are 
solid  brick,  built  on  concrete  foundation;  the  roof  is 
built  of  reinforced  concrete  slabs,  su[)ported  by  steel 
I-bcanis,  which  were  procured  from  the  imuscd  steel  of 
the  first  Que1)ec  Bridge.  The  Iniilding  is  provided  with 
extra  large  windows,  with  steel  frames.  Skylights  and 
ventilators  are  also  jirovided.  The  floor  is  concrete, 
overlaid  with  red  tiles ;  and  the  lower  |)art  of  the  in- 
terior walls  for  the  generator  room  is  finished  with  a 
white  tile  wainscoting,  6  ft.  high.     Each  room  is  fur- 


nished with  water-closets  and  wash-basins;  the  water 
is  obtained  from  the  Lauzon  village  aqueduct. 

A  special  pump  in  case  of  fire  and  the  necessary 
hose  are  pnnided.  The  generator  room  has  an  over- 
head travelling  crane  of  15  tons  capacity.  The  lifting- 
is  done  by  motor;  the  travelling  gear  is  worked  by 
hand. 

The  pump-house  is  70  x  47  ft.,  with  foundation 
walls  of  concrete,  over  which  solid  brick  walls  are 
built.  The  floor  is  at  elevation  of  16  ft.  below  low 
water,  spring  tides,  or  41  ft.  below  coping.  It  is  fin- 
ished with  red  tiles.  The  interior  walls  up  to  coping 
level  are  finished  with  white  tiles.  The  pump-house  is 
also  provided  with  an  overhead  travelling  crane  of  10 
tons  capacity.  The  chimney  is  180  ft.  high,  built  of 
brick,  with  an  inner  shell  of  fire-brick  100  ft.  high. 
There  is  an  air  space  of  6  in.  between  the  inner  and 
outer  shells;  the  inside  diameter  is  11  ft.;  the  top  con- 
sists of  a  cast-iron  cap;  four  lightning-rods,  well 
grounded,  are  provided  to  protect  the  chimney. 

It  may  be  stated  that  the  length  of  the  dock  was 
decided  on  not  merely  in  anticipation  of  vessels  of,  say, 
900  ft.  or  over  being  employed  on  the  St.  Lawrence 
trade,  which  may  not  happen  for  a  great  number  of 
years,  but  owing  to  the  great  number  of  applications 
received  every  fall  from  owners  of  moderate-sized  ves- 
sels for  accommodation  during  the  winter,  so  that  re- 
pairs may  be  done  at  cheaper  rates,  and  the  boats  be 
ready  for  traffic  as  soon  as  navigation  opens. 

The  dock  is  not  yet  quite  completed.  Sinall  por- 
tions of  the  floor  and  walls  at  the  head  remain  to  .be 
finished ;_  the  boilers,  machinery,  and  pumps,  although 
in  working  condition,  require  some  final  adjustment 
before  they  are  tested  and  accepted— the  rolling  cais- 
son was  operated  in.  November  last— the  contractors' 
floating  plant  was  docked  and  the  dock  was  pumped 
out.  It  is  fully  expected  that  everything  will  be  en- 
tirely completed  during  the  month  of  July  next. 

Hie  works  have  been  carried  on  by  the  Department 
of  Public  Works,  with  Mr.  Eugene  D.  Lafleur  as  chief 
engineer,  the  writer  as  superintending  engineer,  Mr  T 
K.  Eaflamme  as  resident  engineer.  Mr.  s'.  Forti'n  steel 
structural  engineer,  has  had  the  approval  of  plans  sub- 
mitted for  the  steel  structures.  The  contractors  arc 
Messrs.  M.  P.  and  J.  T.  Davis,  and  Mr.  S.  Woodard  is 
their  superintending  engineer. 
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Hints  for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


DllillllllllllllllllllllllllllllllllllllllllllllliH^ 


Blue  Print  Holder 

Where  blue  prints  must  be  constantly  referred  to, 
a  holder  described  by  Henry  J.  Harms,  engineer  and 
builder,  Courbevoie,  France,  as  used  in  connection  with 
the  housing  work  done  in  France,  is  a  good  idea.  The 
holder  consists  of  a  piece  of  sheet  metal  of  a  size  to 
fit  the  drawings  to  be  used.  The  edges  are  turned  in 
as  shown  by  the  illustration.    A  piece  of  heavy  felt  is 
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placed  as  a  backing,  then  the  drawing  is  slipped  in 
and  a  piece  of  celluloid  placed  to  cover  it.  The  whole 
thing  lies  in  the  construction  of  the  corners,  which  are 
not  closed  but  left  open  about  one-eighth  of  an  inch, 
which  allows  the  celluloid  to  work  into  place  without 
cracking  while  the  felt  backing  serves  to  keep  the  draw- 
ing and  celluloid  cover  pressed  tightly  in  place  against 
the  metal  frame. 


Clamp  for  Concrete  Forms 

An  easily  constructed  clamp  for  holding  the  forms 
in  making  concrete  structures  is  shown  in  the  accom- 
panying illustration.  There  are  no  screw  threads  to 
bother  with  and  there  is  but  one  moving  element.  A 
contractor  may  have  a  number  of  these  made  by  the 


them 


Detail  of  clamp. 

local   blacksmith   or   machine   shop   and 
coiistrnction  work  of  any  character. 

A  cold  rolled  bar,  1  inch  by  y»  inch  in  diameter  and 
about  3  feet  long  should  be  heated  and  forged  at  one 
end  into  the  shape  shown  on  A.    A  short  bar,  1  inch 


square  and  10  inches  long,  should  be  fashioned  similar 
to  B.  The  hole  in  the  latter  should  be  just  largi- 
enough  to  allow  A  to  slip  through  with  a  close  fit.  Jt 
is  the  lever  action  which,  pressing  the  diagonally  op- 
posite edges  of  the  hole  against  the  bar  A,  causes  the 
bar  B  to  wedge  and  hold. 

In  building  a  large  concrete  structure,  a  contracting 
company  used  hundreds  of  these  clamps  for  holding 
temporarily  in  position  the  wooden  forms  for  beams, 
window  sills,  and  stairways.  A  great  saving  in  time 
as  well  as  money  was  made,  as  they  did  away  with 
the  old  method  of  nailing  wooden  cross-pieces  to  the 
forms.  They  are  easily  portable  and  may  be  moved 
from  one  job  to  another  as  soon  as  the  concrete  sets. 


Gas  Pipe  Guides  Nails  Driven  in  Close 
Quarters 

In  general  building-repair  work,  it  is  sometimes 
necessary  to  drive  nails  in  cramped  places  where  they 
cannot  readily  be  held  with  the  hand  or  reached  by 
the  hammer.  In  such  cases,  take  a  piece  of  gas  pip- 
ing, one  inch  size,  for  exam])le;  get  a  slightly  longer 


length  of  -steel,  or  iron,  rod  that  will  slip  loosely  into 
the  piping.  Bend  the  iron  as  shown.  Then  drop  thr 
nail  into  the  pipe,  sliding  the  rod  behind  it,  and  use  the 
IMjie  to  guide  the  nail  while  hammering  on  the  end  of 
the  rod. 


Steam  Shovel  Carried  on  Motor  Truck 

Moving  an  18-ton  steam  shovel  a  distance  of  38 
miles  over  country  roads  on  three  5-ton  platform 
trucks,  and  accomplishing  this  in  eleven  hours,  cer- 
tainly constitutes  a  record  and  demonstrates  what  may 
be  done  when  circumstances  prompt  unusual  methods. 
When,  furthermore,  steam  was  kept  in  the  boiler  the 
full  time  and  the  shovel  ready  to  operate  within  seven 
hours  after  delivery,  the  record  made  is  even  more 
startling.  The  occasion  for  this  unusual  test  was 
brought  about  because  of  the  general  contractors  fot 
tlie  United  States  Government,  in  building  a  new  bag 
and  shell  loading  plant,  needed  a  steam  .shovel  and 
needed  it  badly  and  quickly.  One  was  found  in  Phila 
dcli)hia  in  the  possession  of  a  general  contractor,  and 
the  Government  officials  projiosed  that  I  undertake  th( 
moving. — Stedman  Rent  in  News-Record. 
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Transmission    Line  Practice  — 
Construction  and  Costs 


By  Lieut.  E.  T.  Driver  and  E.  V.  Pannell 

The  chief  problems  of  engineering  at  the  present  day  are 
economic  ones,  and  the  achievements  of  the'  science  are 
worthy  of  note  only  where  a  true  econoniic  problem  has  been 
solved.  For  instance,  the  development  of  a  water-power  some 
three  or  four  hundred  miles  up-country,  its  transmission 
across  unpeopled  terrain,  and  delivery  at  a  centre  of  com- 
merce, whilst  effecting  a  technical  result,  cannot  be  classed  as  , 
an  engineering  achievement  unless  the  same  energy  will  turn 
the  wheels  of  industry  for  a  lower  cost  than  any  other  means 
and  still  pay  interest  on  the  capital  outlay  involved.  Power 
stations  have  been  very  highly  developed  along  economic 
lines,  substations  still  more  so,  and  the  main  reason  why 
■uergy  which  can  be  transmitted  200  miles  cannot  equally  well 
he  carried  500  is  simply  that  tlic  transmission  line  costs  too 
much. 

A  careful  study  of  the  dififerent  factors  of  cost  in  trans- 
mission line  work  is,  therefore,  important,  and  the  time  when 
I  very  motor  will  be  turned,  every'  lamp  lighted,  and  every 
train  operated  by  hydro-electric  energy  will  arrive  only  when 
the  cost  of  transmission  lines,  their  construction  and  opera- 
liun  have  been  reduced  to  the  minimum. 

Briefly  summarized,  the  main  factors  in  the  cost  of  trans- 
mission line  are  as  follows: 

1.  Right  of  way — (a)  Easements  or  purchase;  (b)  clear- 
ing. 

2.  Surveys  and  engineering. 

o.  Material — (a)  Tower  steel;  (b)  conductors  and  ground 
wire;  (c)  insulators;  (d)  hardware  and  equipment. 

4.  Labor — (a)  Distributing  material;  (b)  digging  holes; 
(c)  setting  footings;  (d)  assembling;  (e)  erecting;  (d)  setting 
insulators;  (e)  stringing  wire  and  cleaning  up. 

5.  Interest. 

6.  Contingencies. 
The  right  of  way  item  is  necessarily  the  most  uncertain  of 

|1  the  cost  factors;  in  some  cases  it  has  been  the  practice  to 
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Fig.   1 — Prices  of  galvanized  steel  shapes  for  towers  during 
years  1912  to  1917 

expropriate  a  strip  of  terrain  from  50  to  100  feet  in  width  for 
the  whole  length  of  the  line.^  In  the  case  of  one  very  large 
transmission  system  in  the  South,  an  average  of  $11.43  per 
acre  was  paid  for  a  100  foot  wide  right  of  way  for  easements 
covering  tlie  right  to  erect  towers  and  to  patrol  and  maintain 
the  line.  This  cost  works  out  at  about  $15  per  tower.  In 
another  similar  system  the  cost  of  similar  easements  amounted 
to  $1,200  per  mile,  which  figure  is  also  stated  to  cover  the  cost 


111  surveys  and  engineering.  .Mlovving  the  fairly  representa- 
tive figure  of  $500  per  mile  for  tliese  items,  the  actual  cost  of 
right  (jf  way  and  clearing  amounts  to  the  appreciable  ligure  of 
about  $700  per  mile,  or  nearly  $80  per  tower.  P.elween  the 
above  two  examples  most  costs  of  right  of  way  will  be  found 
to  lie.  Necessarily  with  the  growing  appreciation  of  'the  vital 
importance  of  cheap  electric  power  it  will  become  the  regular 
practice  for  legislative  assemblies  to  grant  an  act  of  eminent 
domain  to  all  bona  fide  power  transmission  systems  and  to  set 
a  maximum  price  on  land  particularly  where  it  is  being  held 
f6r  the  exploitation  of  the  power  company.  The  item  for 
clearing  will  generally  be  inversely  as  that  for  easements,  be- 
cause the  most  costly  right  of  way  will  be  that  across  cleared 
and  cultivated  country. 

Surveys  of  the  kind  necessarily  for  power  transmission 
lines  are  frequently  effected  at  a  cost  of  $100  per  mile  or  less, 
whilst  subsequent  engineering  expenses  account  for  about 
$400  per  mile.  Naturally  much  depends  upon  the  extent  of 
the  system,  its  accessibility  and  the  type  of  country.  It  will 
in  most  cases  be  found  that  these  figures  are  upon  the  high 
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Fig.  2 — Prices  of  copper  transmission  cable  during  the  years   1912  to  1917 

side  As  in  every  other  kind  of  field  work,  a  careful  and  per- 
haps costly  survey  may  save  several  hundred  dollars  per  mile 
on  subsequent  operations. 

Turning  now  to  the  item  for  material,  the  most  important 
is  perhaps  tower  steel.  The  market  prices  of  small  galvan- 
ized steel  shapes  of  the  kind  used  for  transmission  towers,  cut 
and  punched  in  500-ton  lots,  have  varied  somewhat- according 
to  the  curves  in  Fig.  1.  A  great  diversity  of  shapes  in  the 
required  tonnage  would,  of  course,  involve  still  higher  prices 
than  these,  together  with  more  protracted  deliveries.  The 
difficulties  in  respect  of  steel,  together  with  copper  and  alu- 
minium, have  been  not  only  the  prices,  but  the  scarcity,  of 
metal,  and  the  congested  state  of  the  mills.  Figures  3  and  3 
show  the  price  tendencies  in  copper  and  aluminium  conductor 
cables  during  the  last  six  years,  and  provide  sufficient  evi- 
dence that  an  increase  in  power  rates  is  necessary  if  hydro- 
electric energy  is  still  to  be  generated  and  transmitted. 

In  the  early  days  of  the  war  it  was  customary  to  speak  of 
the  time  when  prices  would  return  to  "normal"  levels.  This 
unsound  economic  argument  has  since  been  exploded,  not, 
however,  before  scores  of  important  engineering  projects  had 
been  postponed  awaiting  the  return  to  "normal"  prices. 
Briefly,  the  cheapening  of  the  gold  standard  has  appreciated 
every  raw  commodity  by  100,  and  the  condition  will  probably 
obtain,  with  minor  market  fluctuations,  for  the  next  half  cen- 
tury. 

Similar  comments  apply  to  the  situation  as  regards  labor 
and  construction  costs,  with  the  qualification  that  in  this  case 
economies  of  considerable  magnitude  can  be  effected  by  care- 
ful organization.  It  is  a  matter  of  experience  that  the  con- 
struction costs  for  the  extensions  to  a  transmission  system  are 
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and,  with  the  collection  of  actual  working  <Iata,  the  unfore- 
seen elements  can  he  reduced  to  a  niiniinuni  and  costs  also 
diminished.  'J'lie  seven  items  of  cost  in  the  "lahor"  category 
for  six  different  transmission  lines  aggregated  as  follows: 

Per  tower. 
System  No.  1 '. .$:!0.00 
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System  No.  2 
System  No.  3 
System  No.  4 
System  No.  5 


42.2.5 

79.39 

54.81 

.'i9.24 

System  No.  f>  67.60 


Average  $5.5.55 

System   No.  3  was  over  very  unfavorable  country,   with 
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Pig    3 — Prices  ot   aluminium  transmission   cable   during   the 
years  1912  to  1917 

considerable  guying  for  angles.  It  would  be  found  at  the 
present  time,  however,  that  this  figure  is  not  far  short  of 
being  representative,  and  that  $80  per  tower  is  not  an  un- 
reasonable estimate  for  the  construction  costs  associated  with 
wire  are  included  in  this.  The  actual  tower  construction  costs 
a  4,000-pound  structure.  Hanging  insulators  and  stringing 
are  estimated  as  follows: 

Cost  of  tower  steel,  galvanized,  punched,  and  bun- 
dled, per  pound  7.000  cents 

Cost  of  distribution    20  cents 

Cost  of  digging  holes 35 

Cost  of  setting  footings   25 

Cost  of  assembling   40 

Cost  of  erecting 30 

1..500 

Total  cost  of  tower  erected,  per  pound 8^2  cents 

These  items,  it  will  be  seen,  are  all  dependent  upon  the 
quantity  of  material  to  be  handled,  and  are,  therefore,  best 
expressed  as  a  function  of  the  net  weight  of  the  tower  steel 
involved  in  the  line.  Setting  insulators  and  stringing  cables 
and  ground  wires  are  expressed  by  a  fairly  constant  figure  per 
tower: 

Hanging  insulators,  per  tower  $  6.00 

Stringing  wire  and  cleaning  up,  per  tower 15.00 

All  the  above  figures  have  been  arrived  at  by  a  study  of  a 
large  number  of  100,000-volt  installations  using  double  circuit 
three  cross-arm  towers,  spaced  about  8  to  10  per  mile.  No 
intention  is  implied,  however,  to  do  more  than  merely  outline 
the  method  of  estimating,  because  the  adoption  of  published 
figures  for  serious  work  would  be  disastrous. 

For  the  purposes  of  this  article  interest  during  construc- 
tion is  assumed  at  5  per  cent,  of  the  total  cost  of  material  and 
and  labor,  and  contingencies  may  be  considered  fully   taken 


depend  upon  the  time  occupied  between  the  placing  of  the 
first  contracts  for  material  and  the  first  supply  of  power  over 
the  line.  It  will  be  lower  where  the  line  is  short  and  where 
construction  work  can  go  ahead  all  the  year  round.  The  con- 
tingencies item  amounts  to  a  safety  factor  to  cover  work  not 
anticipated  under  the  heading  of  surveys  or  engineering. 

It  will  be  interesting  to  investigate  the  estimated  costs  of 
material  for  a  twin-circuit  transmission  line  carrying  50,000 
kw.  at  110,000  volts,  60  cycles,  and  to  consider  particularly  the 
alternative  use  of  difTerent  coiKluctor  materials.  The  size  of 
cable  will  be  4/0  B&S  copper,  and  the  equivalent  size  in 
aluminium,  aluminium-steel,  and  copper-clad  steel.  In  Fig.  4 
have  been  worked  out  the  towers  for  these  four  cables  on  a 
600-foot  span.  It  will  be  seen  that  the  total  weight  of  steel 
per  mile  is  not  very  different  for  copper  or  aluminium,  but  is 
appreciably  more  for  aluminium-steel,  and  reaches  a  prohibi- 
tive quantity  in  the  case  of  copper-clad  steel.  The  reason  is 
that  these  two  latter  conductors  are  not  being  economically 
employed  at  a  span  of  600  feet,  and  if  these  cables  were  all 
compared  on  the  basis  of  1,000-foot  spans  the  liigher  tensile 
conductr)rs  would  show  up  more  favorably.  However,  in 
view  of  the  fact  that  copper-clad  calls  for  nearly  the  same 
height  of  tower  as  aluminium-steel,  whilst  the  tension  aloii  : 
the  line  is  twice  as  great,  the  tfiwers  for  copper-clad  will 
always  cost  about  double  those  for  aluminium  steel.  If  there 
were  any  saving  on  the  conductor  material  itself  to  balance 


Aluminium-  Coppcr-cla'l 

Conductors.  Copper.  Aluminium,     steel.  steel. 

Size,  equivalent    4/0  4/0               4/0  4/0 

Maximum   sag,  feet   14.4  20.4                 S.'.>  7.(i 

Tower   lieight,   feet    02.4  as.4               ."(i.2  .WO 

Horizontal    load,   pounds    ..  15,000  lO.WK)          2(i.(»K)  4S,«00 

Weight,  standard  tower    ...  4.700  4.1.W           6.700  12.:J0(I 

VVciglit,   special    7,050  0.210          10,000  1S.4O0 

Span,   feel    f**\  COO                ««  (UM) 

Total  .steel  per  mile 40,400  4:!.ti<K»          70,400  lOT.noO 

Unit  price  erected,  cents...  SJ^  SH                Sj-J  S'^ 

Total  cost  per  mile,  dollars  4,200  .■!,7CtO            H.OSO  11.0<HI 

Fig.  4 — Towers  for  a  600-foot  span  with  different  conductors 

this  inequality  there  might  still  be  a  good  case  for  copper-clad 
for  regular  transmission  work  across  country,  but,  unfortu- 
nately, the  cost  of  this  type  of  cable  is  higher  than  any  other. 
It  must,  therefore,  be  considered  economically  unsuited  f"i 
the  purpose,  except  in  the  case  of  special  river  crossing  spaii~ 
or  any  locations  where  the  conductance  is  of  little  or  no  im- 
portance so  that  a  relatively  small  conductor  can  be  selected. 

The  average  span  of  transmission  systems  ten  years  ago 
was  in  the  vicinity  of  400  feet.  This  value  has  gradually  ex- 
tended until  the  majority  of  long-distance  systems  are  now 
being  constructed,  with  spans  of  750  to  800  feet,  in  favorable 
country.  This  tendency  is  dictating  the  use  of  materials  of 
higher  tensile  strength,  such  as  aluminium-steel,  which,  will: 
the  relatively  small  sag,  call  for  a  short  tower.  The  tower 
will,  of  course,  be  heavier  for  its  height  than  a  structure  for 
copper  or  aluminium  cables,  but  with  long  spans  it  will  be 
found  that  the  net  weight  of  steel  will  be  less. 
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Mainly  Constructional 

East  and  West— From  Coast  t6  Coast 


staled,  liowevcr,  iliat  the  company  will  not  wait  any  lonRor 
and  that  work  is  to  be  gone  on  with  at  once. 


Tlic  Cii'and  Trunk  Railway  bridge  at  St.  Johns,  Que.,  was 
considerably  damaged  recently  by  a  rush  of  ice  down  the 
Richelieu   River   from   Lake   Champlain. 

It  is  understood  that  work  has  been  commenced  on  a 
new  school  at  Rossland,  B.C.,  to  cost  $80,000.  Every  eflfort 
will  be  made  to  complete  the  building  this  season. 

City  Engineer  Thoinas  Tremblay,  of  Sherbrooke,  P.Q., 
advises  that  in  a  few  days  work  will  be  resumed  on  the  con- 
struction of  the  trunk  sewer  which  was  commenced  last  year 
in  the  South  Ward.    The  cost  when  completed  will  be  $75,000. 

The  St.  David's  congregation,  St.  John,  N.13.,  have  de- 
cided to  build  a  new  church  on  Sydney  Street,  to  replace  the 
edifice  destroyed  by  fire.  Plans  submitted  by  F.  Neil  Brodie, 
architect,  have  been  approved,  and  as  soon  as  detail  plans 
are   completed   tenders   are   to   be   called. 

It  is  expected  that  early  in  May,  the  rails  of  the  Quebec 
.ukI  Saguenay  Railway  will  be  at  Bale  St.  Paul,  and  will 
reach  Murray  Bay  at  the  end  of  July.  All  the  heavy  work 
on  the  whole  line  has  been  completed,  and  probably  in  excess 
ot   (10  per  cent,  of  the  total  work  of  gfading  has  been  done. 

Building  operations  in  Quebec  City  during  the  first  two 
weeks  of  April  were  quite  active,  permits  being  issued  to  a 
value  of  $08,420.  Of  this  amount,  .$40,000  is  included  for 
interior  remodelling  of  the  Comtnercial  Academy  building 
on  Cook  Street.  This  building  is  being  made  absolutely  fire- 
proof. 

It  is  stated  that  upwards  of  $70,000  is  to  be  expended 
this  season  on  the  roads  in  the  Fort  William  district.  Of 
this  amount,  $12,000  will  be  spent  on  grading  and  perfecting 
the  Canadian  side  of  the  Scott  highway,  from  Fort  William 
to  the  Pigeon  River,  work  on  which  has  already  been  com- 
menced. 

Plans  for  the  new  military  hospital,  for  which  the  city 
of  London  purchased  a  site,  built  a  railway  spur  from  the 
London  &  Port  Stanley  Railway,  and  laid  a  water  main,  ap- 
pear to  be  in  abeyance.  The  work  was  to  have  been  com- 
pleted this  spring,  but  ground  has  not  yet  been  broken,  and 
London   is  unable   to  learn  the   reason. 

A  4,500-ton  floating  drydock  is  to  be  built  in  the  vicinity 
of  \'ancouver  and  the  Taylor  Engineering  Company  has 
been  awarded  the  contract  for  the  design  and  construction. 
The  dock  will  be  capable  of  completely  docking  vessels  up 
to  4,500  tons,  but  repairs  may  be  carried  out  on  vessels  as 
large  as  12,000  tons  by  docking  either  end.  The  cost  will 
be  $750,000. 

The  housing  problem  at  Niagara  Falls,  Ont.,  has  become 
so  serious  that  the  city  council  has  decided  to  take  immedi- 
ate action  in  an  endeavor  to  relieve  the  situation.  A  pro- 
posal has  been  made  to  the  council  by  the  carpenters'  union 
that  all  houses  built  or  started  this  year  in  the  city  be  ex- 
empted from  taxes  until  the  year  1930.  The  carpenters  con- 
sidered that  this  move  would  encourage  building  and  per- 
haps bring  in  some  outside  capital.  The  council  decided  to 
refer  the  inatter  to  the  city  solicitor. 

It  is  understood  that  the  Dominion  Bridge  Company 
will  start  work  immediately  on  a  $1,000,000  structural  steel 
order  for  the  T.  Eaton  Company,  Toronto.  Last  year  re- 
ports were  current  regarding  the  erection  of  a  new  $11,- 
000,000  store  at  Yonge  and  College  Streets,  Toronto,  and  it 
was  said  that  building  operations  were  held  over  on  account 
of    the    difficulty    of    obtaining    structural    steel.      It    is    now 


Personals 

Major  J.  Colin  Kemp,  A.M.C.S.C.E.,  of  Montreal,  is  re- 
ported to  be  severely  wounded.  He  was  formerly  associated 
with  Mr.  R.  A.  Ross,  and  was  a  lecturer  at  McGill  University. 
Major  Kemp  was  awarded  the  Milita-ry" Cross  for  staff  work 
in  connection  with  the  Vimy  Ridge  battle. 

Harry  M.  Marsh,  for  the  past  six  years  Commissioner  of 
Industries  and  Publicity  for  the  city  of  Hamilton,  Ont.,  re- 
signed that  office  on  April  1st.  C.  W.  Kirkpatrick,  well- 
known  newspaper  man,  was  appointed  by  the  City  Council 
to   the   position,   and   assumed   his   duties   on   April    15th. 

Good  roads'  men  and  many  of  the  engineering  profes- 
sion will  learn  with  regret  that  Mr.  W.  G.  Yorston,  Assistant 
Road  Commissioner  for  the  Province  of  Nova  Scotia,  has 
been  ill  for  the  past  six  weeks  and  his  condition  is  such 
that  he  may  be  confined  to  his  house  for  a  considerable  time 
yet. 

Mr.  William  Newman,  naval  architect  and  \vo''l<s  mana- 
ger (if  the  Poison  Iron  Works,  Toronto,  has  severed  his  con- 
nection with  that  company,  and  is  joining  the  United  States 
Meet  Corporation,  which  has  contracts  amounting  to  several 
millions  for  skips  for  the  United  States  Government.  While 
engaged  with  the  Poison  Company  he  supervised  tlie  launch- 
ing of  .')4  steel  vessels. 

Mr.  U.  Valiquet,  M.  Can.  Soc.  C.  E.,  superintending  en- 
gineer. Department  of  Public  Works,  prepared  a  compre- 
hensive paper  on  "  The  Quebec  Harbor  Dry  Dock,"  which 
was  presented  simultaneously  before  the  Montreal  and  Otta- 
wa branches  of  the  Canadian  Society  of  Civil  Engineers,  on 
April  35.  This  paper  is  reproduced  elsewhere  in  our  pre- 
sent issue.  The  Quebec  Harbor  dry  dock,  otherwise  known 
as  the  "  Champlain,"  is  the  largest  in  the  world,  and  has  been 
built  under  the  direct  supervision  of  Mr.  Valiquet. 

Mr.  Joseph  Banigan,  formerly  of  Banigan,  Mathers  & 
Thompson,  architects,  writes  from  Terre  Haute,  Ind.,  con- 
cerning the  work  his  coinpany  is  doing  in  the  manufacture  of 
acetone  and  other  solvents.  Mr.  Banigan  is  vice-president, 
treasurer  and  director  of  the  Commercial  Solvents  Corpora- 
tion, which  has  introduced  to  the  United  States  a  new  pro- 
cess of  manufacture,  first  demonstrated  to  be  practical  at 
the  British  Acetones,  Limited,  in  Toronto.  The  second 
member  of  this  firm,  Mr.  Mathers,  is  unfortunately  in  the 
hospital  at  present  with  scarlet  fever.  He  was  formerly  with 
the  Fourth  Battalion,  C.E.F.,  but  was  discharged  as  medic- 
ally unfit.'  Mr.  Thompson  has  been  overseas  for  some  time 
and  is  at  present  recovering  in  Eiigl;ind  from  a  shrapnel 
wound  in  his  left  shoulder. 


Obituary 

Mr.  C.  W.  Mitchell,  one  of  tlie  few  surviving  engineers  of 
the  Canadian  Pacific  Railway,  who  ran  the  first  survey  along 
the  valley  of  the  Fraser  through  the  mountains  in  British 
Columbia,  died  recently  in  Vancouver.  It  is  37  years  ago 
since  Mr.  Mitchell  went  to  Vancouver  from  his  home  town, 
Newcastle,  N.B.,  where  he  was  born  64  years  ago. 


Trade  Publication 

The  Tiffin  Wagon  Company,  Tiflin,  Ohio,  are  distributing 
an  interesting  and  well-illustrated  booklet  on  street  flush- 
ing, in  which  they  point  out  the  advantages  of  the  Tiflin 
two-motor-system  machines,  and  give  details  of  their  vari- 
ous types.  They  point  out  that  Tiffin  design  permits  the 
use  of  the  motor  vehicle  for  commercial  haulage  service 
since  the  flushing  machine  is  entirely  independent  of  the 
propelling  units,  and  is  demountable. 
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Contracts   Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    andi 

Dealer)!  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Bobcaygeon,  Ont. 

Town  Council  contemplate  the  con- 
struction of  a  12-incli  tile  drain.  Clerk, 
Chas.  E.  Stewart. 

Compton,  Que. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, J.  A.  Rivard,  until  May 
18  for  the  construction  of  a  gravel  road, 
etc.,  for  the  Village  of  Compton.  Plans 
and  specifications  with  the  Mayor,  F. 
Savary. 

St.  Mary's,  Ont. 

Town  Council  contemplate  replacing 
some  watermains  with  larger  ones.  Chair- 
man of  committee.  May  W.  Dale. 

Shawinigan  Falls,  Que. 

City  Council  contemplate  the  con- 
struction of  a  scwcr  system  and  pave- 
ments costing  $100,000.  Secretary,  A.  J. 
Mcunier. 

Sherbrooke,  Que. 

The  city  will  resume  work  in  a  few 
days  on  the  construction  of  the  trunk 
sewer  which  was  commenced  last  year 
in  the  south  ward.  The  cost  of  same 
when  completed  will  be  $75,000.  Thomas 
Tremblay,   city  engineer. 

Walkerville,  Ont. 

Town  Council  contemplate  the  con- 
struction of  pavement  on  Walker  Road 
N.  at  a  cost  of  $10,000.  Engineer,  Owen 
McKay,  Pere  Marquette  Bldg. 

CONTRACTS  AWARDED 

McMasterville,  Que. 

I.eger  &  Charlton,  61  Victoria  Street, 
Montreal,  have  the  general  contract  and 
will  be  in  the  market  for  sand  and  ce- 
ment in  connection  with  the  construction 
of  a  concrete  road  costing  $37,000  for  the 
Town  Council. 

Wallace,  Man. 

Boivin  Bros,  have  the  grading,  and 
Geo.  Harris,  7th  Ave.,  Virden,  the  con- 
tract for  concrete  culverts  in  connection 
with  the  construction  of  highways  and 
roads  costing  $48,000  for  the  Rural  Mun- 
icipal Council. 

Railroads,  Bridges  and  Wharves 

Quebec,  Que. 

The  Canadian  Northern  Quebec  Rail- 
way, 160  St.  Andrews  St.,  contemplate 
the  erection  of  a  station. '  Superintend- 
ent, J.   H.   Davidson. 

Wallace  Township,  Ont. 

Tenders  arc  wanted  at  once  for  the 
erection  of  a  38  ft.  steel  bridge,  concrete 
abutments,  for  the  Township  Council. 
Clerk,  David  Greer,  Gowanstown. 

Windsor,  Ont. 

Plans  and  specifications  are  with  the 
Clerk,  J.  A.  Lagasse,  Windsor,  who  will 
receive  tenders  until  May  2.)  for  cement 
foundations  and  piers  for  bridge  between 
here  and  Broughton  for  the  two  muni- 
cipalities. 


CONTRACTS  AWARDED 
East  Gwillimburg  Township,  Ont. 

R.  H.  H.  Blackwell,  Petcrboro,  has 
the  contract  for  the  erection  of  a  bridge. 
Engineers,  James,  Loudon  &  Hertzberg, 

Toronto. 

Pefferlaw,  Ont. 

R.  H.  H.  Blackwell,  Peterboro,  has 
been  awarded  the  contract  for  the  erec- 
tion of  a  bridge  near  here  for  the  To- 
ronto &  York  Higway  Commission.  Chief 
engineer,  E.  A.  James. 

Quebec,  Que. 

The  Dominion  Bridge  Co.,  Ltd.,  285 
Beaver  Hall  Hill,  Montreal,  have  the 
general  contract  for  bridge  over  the  St. 
Charles  River  for  the  Department  of 
Public  Works,  Dominion   Government. 

Roberval,  Que. 

Edmond  Tremblay,  Normandin,  has 
the  general  contract  for  iron  bridge  and 
abutments  over  the  Metabetchouan  River 
at  a  cost  of  $91,475  for  the  Town  Council. 

Sackville,  N.B. 

Peter  Clark,  Summerside,  P.E.I.,  has 
the  general  contract  for  baggage,  mail 
and  express  building  costing  $7,000  for 
the  Canadian  Government  Railways, 
Ottawa. 

Toronto,  Ont. 

G.    G.    Reid,    23    Earlscourt    Ave.,    has 
j.the    contract    for    the    erection    of    four 
'^bridges  for  the  Toronto   &  York   High- 
way Commission,  57  Adelaide  Street  E. 

Vancouver,  B.C. 

The  Davies  Construction  Co.,  850  Hast- 
ings W.,  have  the  general  contract  for 
the  erection  of  a  $11,500  coach  shop  for 
theCanadian  Pacific  Railway,  head  office, 
Montreal. 


Public  Buildings,  Churches 
and  Schools 

Belmore,  Ont. 

Plans  are  being  prepared  for  a  $3,000 
manse  for  the  Pre-sbyterian  Congrega- 
tion.    Pastor,  Rev.  N.  R.  Sinclair. 

Canora,  Sask. 

Rev.  Mr.  Bacyneki  contemplates  the 
erection  of  a  $6,000  dormitory  for  stu- 
dents. 

Caradoc  Township,  Ont. 

Plans  are  being  prepared  for  an  eto- 
mological  laboratory  for  the  Department 
of  Agriculture,  Dominion  Government. 
Secretary,  R.  C.  Desrochers,  Ottawa. 

Halifax,  N.S. 

Tenders  will  be  called  shortly  for  re- 
pairs costing  $10,000,  to  prison  for  the 
City  Council.    Engineer,  H.  W.  Johnston. 

Tenders  are  being  received  by  the  ar- 
chitect, Leslie  R.  Fairn,  Aylesford,  for 
r&modelling  new  galleries,  entrance,  etc., 
costing  $7,000,  for  church  for  the  Baptist 
Church  Congregation. 

Tenders  will  be  called  shortly  for  re- 
pairs costing  about  $11,000,   to  city  hall 


for  the  City  Council.     Engineer,   H.   W. 
Johnston. 

Hamilton,  Ont. 

The  Provincial  Government  and  the 
city  contemplate  the  erection  of  a  $300,- 
000  technical  school  on  Wentworth  St. 

The  architects,  Stewart  &  Witton, 
Hamilton  Provincial  &  Loan  Chambers, 
have  been  instructed  to  call  for  tenders 
for  the  erection  of  a  $15,000  balcony  and 
addition  to  hospital  for  the  Hospital 
Board,  City  Council. 

Tenders  will  be  called  shortly  for  al- 
terations costing  $10,000  to  church  for  the 
Jewish  Synagogue,  141  Hughson  .St.  S. 
Architect.  F.  W.  Warren,  Bank  of  Ham- 
ilton Bldg. 

London,  Ont. 

Tenders  will  be  called  May  15  for  the 
erection  of  a  $40,000  addition  to  asylum 
"building  for  the  Department  of  Public 
Works,  Provincial  Government,  Toronto. 
Manager,  Dr.  Robinson. 

Milk  River,  Alta. 

Tenders  will  be  called  for  the  erection 
of  a  church  for  the  United  Church  Con- 
gregation.      Address     Secretary,     J.     F. 

Coates. 

Raymond,  Alta. 

The  Department  of  Agriculture,  Pro- 
vincial Government,  have  secured  a  site 
on  which  they  will  erect  an  agricultural 
school.  Minister,  Hon.  Duncan  Marshall, 
Edmonton. 

Sackville,  N.B. 

J.  Len  .Mien,  Amherst,  has  been  ap- 
pointed architect  and  tenders  will  be 
called  shortly  for  the  erection  of  an  ad- 
dition to  church  for  the  Main  St.  Bap- 
tist Church. 

Saints  Anges  de  Cascapedia,  Que. 

Tenders  are  expected  to  be  called  May 
(1  for  the  erection  of  a  $10,000  presbytery 
for  the  Parish.  Architect,  P.  Levcsque, 
115  St.  John  St.,  Quebec. 

Sherbrooke,  Que. 

The  City  Council  will  install  heating 
system,  cement  floors,  etc.,  in  fire  sta- 
tions. Clerk,  E.  C.  Gatien,  57  Welling- 
ton Street. 

Woodstock,  Ont. 

Plans  and  specifications  are  with  the 
Clerk,  Jno.  Morrison,  who  will  receive 
tenders  until  May  .S  for  concrete  founda- 
tion, plastering,  painting,  masonry  work. 
etc.,  in  connection  with  repairs  to  isola- 
tion   hospital    for   the   City   Council. 

CONTRACTS  AWARDED 

Caistor  Township,  Ont 

Hall  &  Tambling,  Dunnville.  have  the 
general  contract  for  $5,000  school  for  the 
School  Board. 

Grantham  Township,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  an  addition  and  alterations  to  school 
at  a  cost  of  $5,000,  for  School  Section  8, 
Grantham:— Masonry,  roofing  and  plas- 
tering,  J.   Nichols.   Irene   Strtct:   i-arpcn- 
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chinery,  the  contractors'  c(|uipiTient  and  organization, 
the  idle  land.s;  the  best  expert  agricultural  guidance  in 
the  country  could  all  he  obtained,  but  the  money  was 
tile  hard  thing  to  obtain. 

The  present  proposal  to  Ijreak  30  grou])s  of  9,000 
acres  each,  or  270,000  acres,  this  year  would  require 
$4,500,000,  and  next  year  twice  that,  so  that  $13,000,000 
would  be  required.  There  would  be  no  cro])  until  the 
fall  of  1919,  but  at  the  end  of  four  cro])s  of  what  would 
be  broken  this  year  and  three  crops  of  what  would  be 
broken  next  year  the  return  to  the  government  would 
be  $40,000,000  cash,  out  of  a  $13,000,000  investment, 
and  that  on  a  conservative  estimate  of  the  price  of 
wheat  by  the  government's  own  experts. 

Mr.  Anglin's  figures  of  profit  may  look  a  little  bit 
rosy  to  many  a  practical  farmer,  but  Mr.  Anglin  is  cer- 
tainly a  practical  contractor  and  should  know  what  he 
can  do  with  his  equipment.  Possibly  he  may  not  be 
making  due  allowance  for  bad  seasons,  as  the  figures 
given  are  not  sufficiently  in  detail  to  show  just  how 
these  totals  are  reached.  However,  at  the  present  time 
cost  of  production  is  much  less  important  than  quan- 
tity. If  it  is  true  that  a  world  food  shortage  threatens 
and  that  food  may  be  the  determining  factor  in  the  war, 
then  the  value  of  an  extra  270,000  acres  of  wheat  is  not 
to  be  measured  in  dollars  and  cents  so  much  as  in  "cal- 
ories.". Mr.  Anglin's  scheme  is  well  worth  the  support 
of  the  Dominion  Government.  Prompt  action,  how- 
ever, is  essential.  The  country  needs  a  food  "pro- 
ducer" quite  as  much  as  a  food  controller,  and  in  pro- 
Dortion  as  the  former  becomes  efficient  the  necessity 
for  the  latter  would  gradually  disappear. 

Principal  Gontents  p,ge  

Editorial 361 

T  ,v.  TT-  .        n   •  ■,<•>    Better  Uwellings 

I'.rficicncy  in  Highway  Drainage 363  <^ 

Municipal  Finance— Its  Relation  to  Pavement  Construe-  ror    Industrial    WorkcrS 

tion  and  Renewals :!«:!  ^  m  ^HE  question  of  industrial  dwellings  in  relation 

Sparkhall  Avenue  Relief  Sewer 304  I       to  large  i)lants  has  lately  received  considerable 

Highway  Construction  in  Wartime 371  -■-      attention     in     the     Province  of  Quebec.     The 

Determining  the  Cost  of  Building 373  .      f^?''*'^  t"  eive  better  accommodation  have  been 

])articularly  notable  in  the  case  of  the  pulp  and  paper 

companies,  where  comparatively  recent  developments 

Gontractors   Plan   to   Groo  '*■'*  *°  output  have  made  it  more  easy  to  establish  hous- 

270,000   Acres  in    1919  The  Laurentide  Company,  of  Grand'Mere,  has  been 

AT  the  Montreal  Rotary  Club  luncheon,  a  few  ='  leader  in  this  direction,  and  Mr.  F.  A.  Sabbaton,  as- 
days  ago,  Mr.  J.  1*.  .\iiglin  outlined  the  project  distant  manager,  considers  that  this  phase  of  work 
of  utilizing  contractors  and  contracting  equip-  '^  ^s  important  as  mill  efficiency.  It  is  part  of  an  edu- 
ment  in  agricultural  work  and  took  the  Rotar-  cational  proce.ss  designed  to  make  the  men  good  citi- 
ians  into  his  confidence  with  regard  to  his  reception  by  zens.  The  company  has  gone  farther  than  erecting 
members  of  the  government,  financiers,  contractors,  model  residence.s — it  has  constructed  and  operates  a 
agricultural  men  and  others  concerning  the  i)rojecl.  lie  hotel,  provides  club  houses  for  the  employees,  main- 
said  that  he  had  met  encouragement  of  the  most  ins])ir-  tains  a  free  school,  together  with  skating  rink,  tennis 
ing  kind  from  nine  out  of  ten  of  the  men  approached,  courts,  playgrounds,  golf  links,  and  a  large  farm  and 
'J'he  ojjinion  was  generally  exi)ressed,  however,  that  truck  garden.  Mr.  Sabbaton  is  of  the  opinion  that,  apart 
the  plan  should  be  taken  up  by  the  federal  government,  from  the  educational  value  to  the  general  community, 
as  it  was  of  so  vast  a  nature  that  the  various  difficulties  such  a  scheme  is  profitable  to  the  company.  It  provides 
in  the  way  could  only  be  removed  by  the  highest  means  for  the  men  to  becoine  more  efficient,  and,  of 
authority  in  the  country.  course,  capable  of  earning  more  for  themselves,  and 
Mr.  Anglin  said  that  the  i)roject  was  to  work  the  at  the  same  time  engenders  a  feeling  of  contentment 
land  in  groups  of  12,000  acres  each.  Forty-five  men  which  binds  them  to  a  particular  locality.  This  en- 
were  enough  to  operate  a  group  of  that  magnitude.  It  sures  a  positive  supply  of  efficient  help,  in  place  of 
had  been  proposed  to  start  sixty  of  those  groups  this  transient  labor,  discontented  and  always  on  the  look- 
year,  but  so  much  time  had  been  lost  that  only  thirty  of  out  for  an  opportunity  to  move  on. 
them  could  now  be  undertaken.  If  a  few  more  weeks  A  well  planned  housing  scheme  appeals  in  par- 
were  lost  the  project  would  have  to  be  cut  out  entirely  ticular  to  men  with  families,  and  the  added  attractions 
this  year.  One  contractor  could  operate  several  groups  such  as  have  been  outlined,  are  inducements  for  men 
of  12,000  acres,  with  a  superintendent  over  each.  The  to  make  a  given  town  their  permanent  home, 
money  needed  was  the  great  drawback.    The  farm  ma-  The   St.   Maurice   Paper   Company,  Three   Rivers, 
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and  tlie  Doiitiacona  Paper  Company,  Quebec,  P-Q-,  are 
following  the  example  of  the  Laurentide  Company, 
and  have  drawn  up  plans  for  industrial  dwellings.  The 
cottages  of  the  first-named  concern  will  be  of  frame 
construction,  with  concrete  foundations.  The  dwell- 
ings of  the  Doniiacona  Company  are  to  be  of  two 
storeys  and  a  basement,  stucco  construction.  The 
heating  will  be  by  means  of  a  central  system,  which 
will  supply  all  the  houses. 

The  Abitibi  Company,  with  its  mills  in  Northern 
Ontario,  has  built  a  uiodel  town,  designed  not  only 
to  give  its  em])loyees  first  class  accommodation,  in 
place  of  the  shacks  which  woidd  be  inevitably  con- 
structed if  the  iniative  were  left  to  the  men,  but  also 
to  retain  the  help.  The  Ki[)awa  Fibre  Company, 
which  proposes  to  build  a  very  large  mill  at  Teniis- 
kaming,  has  under  consideration  the  laying  out  of  a 
model  town.  Surveys  have  been  made,  and  a  scheme 
drawn  up,  with  the  assistance  of  Mr.  Thomas  Adams, 
of  the  Conservation  Commission. 

In  another  direction  the  Shawinigan  Water  and 
Power  Company  has  done  good  work  at  Shawinigan 
Falls,  P.Q.  This  town  has  developed  at  a  great  rate, 
owing  to  the  location  of  industries  attracted  by  the 
abundant  supply  of  cheap  jjower.  The  company  has 
])Ut  up  a  large  number  of  model  dwellings,  and  has  also 
expended  a  considerable  sum  in  the  way  of  providing 
accommodation  for  recreation.  The  president  of  the 
company,  Mr.  J.  Aldred,  has  donated  a  technical  in- 
stitute, and  two  of  the  subsidiary  concerns,  the  Can- 
ada Carbide  Company  and  the  American  Electro  Pro- 
ducts Company,  are  building  clubs,  each  to  cost  about 
$10,000. 

In  the  West,  the  Taylor  .Engineenng  Company, 
Vaticouver,  contemplate  the  laying  out  of  a  model 
village  at  Point  Grey,  consisting  of  225  residences, 
with  a  central  heating  system.  The  ])lans  include  the 
construction  of  roads,  sidewalks,  sewers,  and  water 
mains. 

The  fact  that  the  companies  res])onsible  for  the 
schemes  have  ample  capital  and  build  without  making 
rental  ]irofit  a  primary  consideration,  has  the  advantage 
of  enabling  well  designed  and  well  built  houses  to  be 
erected  and  let  at  a  low  rental.  The  main  object  is  to 
provide  convenient  dwellings,  to  make  the  men  com- 
fortable, and  to  give  pleasant  surroundings  in  the 
shape  of  gardens,  etc.  The  companies  do  not  look 
upon  the  houses  as  revenue  producers,  and  are  there- 
fore able  to  expend  considerable  amounts  in  the  way 
of  extra  accommodation  which  would  not  be  possible 
if  the  capital  outlay  was  on  a  ]>urely  commercial  basis. 
This  makes  for  substantial  building. 


Efficiency  in  Highway  Drainage 

By  N.  B.  Carver* 

WATER  is  the  worst  enemy  of  good  roads.  A 
water-soaked  subgrade  precludes  the  possi- 
bility of  a  permanent  road  surface  just  as 
surely  as  quicksand  under  a  bridge  pier 
makes  the  superstructure  unstable.  An  earth  road 
that  is  good  when  dry  may  become  very  bad  when 
it  is  soaked  with  water  and  has  been  broken  up  by 
the  tramping  of  horses'  feet  and  the  wheels  of  vehicles. 
In  winter  and  spring  the  freezing  and  thawing  of  the 
water  in  the  subgrade  eflfectivcly  destroy  any  hard  sur- 
face that  may  have  been  formed  at  a  more  favorable 

*  Associate  in  Civil  EngineeriiiK  University  of  Iliinois  In  "Good  Roads." 


season.  If  efficient  drainage  were  provided  this  usual 
"break  up"  of  the  rf)ads  would  not  occur. 

Good  drainage  is  an  absolute  necessity  in  any  kind 
of  i)ermanent  road  improvement.  The  water  from 
rainfall  must  not  oidy  be  gotten  off  the  road  surface 
into  the  side  ditches,  but  it  must  be  gotten  out  of  the 
side  ditches  into  the  natural  watercourses  so  that  it 
will  not  penetrate  into  the  subgrade.  It  is  not  unusual 
to  see  earth  roads  well  crowned  and  free  froni  ruts, 
but  the  side  ditches  uncared  for  and  the  culverts  so 
obstructed  that  it  is  impcjssible  ftjr  the  water  to  get 
away  except  by  evaporation  or  percolation. 

llijjhvvay  superintendents  must  awaken  to  their 
res])(insibilities  and  take  advantage  of  every  oppor- 
tunity to  secure  the  best  roads  ])ossible  with  the  funds 
at  their  disposal.  Drainage  structures  such  as  culverts 
and  bridges  must  be  built  in  order  that  vehicles  may 
pass  along  the  roads  safely,  and  it  requires  only  a 
small  additional  sum  to  keej)  these  structures  free 
from  obstructions  and  in  condition  to  permit  the  water 
to  flow  freely. 

It  is  usual  to  ])erniit  the  weeds  to  grow  undisturbed 
along  the  public  highways  during  the  summer  months, 
and  by  the  end  of  summer  the  entrances  and  outlets 
of  culverts  and  small  bridges  are  hid  from  view  by  this 
luxuriant  vegetation.  If  the  weeds,  perchance,  are  cut 
they  are  permitte<l  to  lie  upon  the  ground  until  the  first 
freshet  washes  them  against  the  entrance  to  the  near- 
est culvert;  and  the  flow  of  water  is  almost  if  not 
entirely  stopj)ed.  Drainage  structures  obstructed  in 
this  way  are  a  hindrance  rather  than  a  benefit. 

The  late  fall  and  early  winter  should  be  marked  by 
energetic  action  on  the  jjart  of  road  superintendents. 
All  obstructions  should  be  removed  from  the  water- 
ways. All  drainage  structures  should  be  made  effective 
by  the  removal  of  all  trash  and  debris  collected  at  en- 
trances and  outlets.  These  structures  should  not  be 
permitted  to  stand  throughout  the  year  without  serv- 
ing the  ])urpose  for  which  they  were  intended.  Each 
structure  represents  an  investment  of  public  funds, 
and  an  investment  of  this  sort  that  does  not  give  a 
return  is  a  reflection  on  the  judgment  or  public  interest 
of  the  official  who  permits  it  to  exist. 

Culverts  should  be  constructed  at  the  low  points 
in  the  ditches,  and  the  side  ditches  should  be  built 
with  a  uniform  grade  leading  to  them.  Care  should 
be  exercised  in  the  grading  so  that  no  low  places  are 
left  in  which  the  water  may  stand. 

No  obstruction  should  be  permitted  in  the  ditches. 
It  is  not  unusual  to  see  refuse  dumped  in  the  ditches 
along  the  sides  of  the  public  highways.  Frequently 
one  will  see  a  place  where  the  ditch  has  been  shoveled 
full  of  earth  in  order  to  provide  a  place  for  a  wagon 
or  other  vehicle  to  cross.  Such  interferences  with 
l)roper  drainage  should  not  be  permitted. 

Drainage  structures  that  are  worth  building  arc 
worth  building  well.  It  is  not  sufficient  to  dig  a 
trench  across  the  roadway,  roll  a  wood  box  or  a  section 
of  corrugated  pi])e  into  it  and  cover  it  over  with  a 
thin  layer  of  earth.  Good  practice  in  road  construction 
has  advanced  past  that  stage.  Such  methods  are  a 
waste  of  labor  and  materials.  The  structure  should 
be  located  and  built  -with  care.  It  should  be  at  the 
l)roper  elevation  at  the  inlet  so  that  the  water  can 
enter  it  freely  and  none  be  left  standing  in  the  side 
ditch.  The  outlet  should  be  free  from  obstruction  so 
that  there  will  be  no  interference  with  the  flow  of  water 
from  it.  Permanent  end  walls  of  masonry  should  be 
constructed  in  all  cases.  These  walls  .should  be  long 
enough  and  high  enough  to  protect  the  ends  of  the 
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[pipe,  to  properly  retain  the  earth  fill  over  the  culvert, 
■  and  to  protect  the  grade  from  wash.    The  walls  should 

be  of  sufficient  depth  so  that  freezing  of  the  soil  will 

not  disturb   them. 


Municipal  Finance— Its  Relation  to  Pave- 
ment Construction  and  Renewals 


By  Chas.  A.  Mullen' 


A^ 


R 


II 


X  article  appearing  in  a  recent  trade  ])ublica- 
tion,  by  Air.  George  C.  Warren,  opens  again 
the  controversial  subject  of  how  we  shall  pay 
for  our  pavements.     One  jjossibility  not  dealt 

with  by  Mr.   Warren   is  charging  them  to  the  i)ul>lic 

through  a  wheel  tax,  levied  by  the  city,  county,  or  state. 

The  writer  would  like  to  see  this  idea  fully  e.\])loited. 

or  to  learn  where  it  is  in  vogue  and  how  it  is  working, 

if  at  all. 

Why  do  we  build  roads — and  pave  them?  I'Or 
wheels.  No  other  rea.son.  Were  it  not  for  vehicular 
traffic — other  than  bicycles  and  baby  carriages — side- 
walks and  footpaths  alone  would  serve  our  purpose. 
And,  since  we  build  the  pavements  for  the  wheels, 
wouldn't  it  be  logical  to  pay  for  them  through  the 
wheels? 

Some  disgruntled  person  may  remark  at  this  point 
that  we  have  ])aid  for  most  of  our  j^avements  "through 
the  nose."  Or  some  critic  may  suggest  that,  if  we  ])ay 
for  our  pavements  through  the  wheels,  "Why  should 
we  not  pay  for  our  sidewalks  through  our  shoes?"  The 
first  may  be  true  and  the  last  may  not  be  so  foplish  as 
it  at  first  seems ;  but  at  present  hadn't  we  better  stick 
to  the  wheels  and  the  vehicles  they  support? 

It  has  always  seemed  to  the  writer  that  a  tax  should 
be  collected  through  a  locical  channel.  At  present  we 
are  fooling  ourselves  very  badly  as  to  the  cost  of  high- 
way transportation.  A  railway  must  maintain  its  road- 
bed and  collect  the  cost  thereof  in  its  freight  charges 
and  passenger  fares;  while  an  autobus  line,  delivery 
wagon  or  auto  truck,  or  even  a  i)assenger  automobile, 
dpes  not  pay  for  its  roadbed,  and  the  expense  thereof  is 
not  figured  into  its  cost  of  operation. 

It  is  true  that  in  some  of  the  states  they  are  taxing- 
automobiles  and  using  the  ])roceeds  for  road  mainten- 
ance. This  is  a  ste])  in  the  right  direction,  but  why  not 
carry  the  ])rinciple  to  its  logical  conclusion  by  securing 
all  the  money  for  road  building  and  maintenance 
through  a  wheel  or  vehicle  tax?  If  roads  are  for 
vehicles,  and  vehicles  alone,  why  should  the  general 
city  tax,  or  the  abutting  property,  pay  for  them,  instead 
of  the  owners  of  the  vehicles,  to  whom  the  wheel  tax 
would  be  charged?  They,  in  turn,  would  charge  it  into 
the  cost  of  their  services  to  the  community,  so  that, 
finally,  it  would  rest,  as  always,  upon  the  ultimate  con- 
sumer, but  through  the  logical  and  proper  channel,  in- 
stead of  in  the  present  unsatisfactory  way. 

Illogical  procedure  may  usually  be  dei^ended  upon 
to  produce  illogical  results.  In  the  city  of  Montreal, 
where  the  writer  now  sj^ends  most  of  his  time,  and 
which  pays  for  both  its  pavement  construction  and 
pavement  maintenance  out  of  the  general  city  fund,  the 
illogical  results  have  fully  materialized.  On  the  whole, 
we  probably  have  the  worst  ])aved  streets  in  .Ncjrth 
America. 

Because    of    a    stringency    in    municipal    finance, 

♦Director  of  PavioK  Department,  Milton  Hersey  Co. 


charged  by  some  to  war  conditions,  but  due  much  more 
directly  to  purely  local  causes,  quite  painful  for  a  citi- 
zen of  Montreal  to  mention,  the  "city  fathers"  thought 
it  wise  to  neglect  the  street  pavements.  Thereby  they 
avoided  sjjending  some  money  from  the  general  city 
fund  for  those  i)articular  years  when  these  particular 
"city  fathers"  were  appealing  to  the  citizens  for  their 
sutifrage,  and  they  were  happy. 

Money  was  saved  to  the  particular  general  city 
fund,  but  in  doing  so  they  wasted  a  lot  of  money  for 
the  community.  .After  a  few  years  of  this  kind  of  "sav- 
ing," the  streets  of  Montreal  are  so  bad  that  they  can 
be  traversed  neither  with  pleasure  nor  in  .safety.  Truck- 
ing firms  were,  even  last  year,  threatening  to  sue  the 
city  for  damages,  becau.se  of  the  excess  wear  and  tear 
on  equipment  and  the  greater  expense  of  smaller  loads, 
made  necessary  through  the  ill-repair  of  the  pavements. 

•Vow,  what  the  general  city  fund  ".saved"  in  dollaars 
and  cents  was  i)aid  out,  many  times  over,  in  equally 
good  dollars  and  cents  by  the  vehicle  owners  using  the 
streets  of  the  city.  They  jjaid  in  repairs  to  wagons  and 
automobiles  and  in  excess  horse-power,  both  in  the 
nature  of  gasoline  and  oil  and  of  the  old  animal  flesh- 
and-blood  kind,  required  to  move  a  given  tonnage  be- 
tween given  points.  They  paid  heavily,  and  they 
kicked  to  the  "city  fathers,"  to  no  purpose. 

The  Wheel  Tax 

Were  the  city  of  Montreal  paying  for  its  pavement 
construction  and  maintenance  by  a  wheel  or  vehicle 
tax  this  condition  would  not  exist  very  long.  The 
vehicle  owners  would  not  be  slow  to  realize  that  they 
could  get  the  .same  results  at  less  cost  by  paying  their 
money  into  a  proper  tax  fund  to  build  and  maintain 
l)avements,  rather  than  by  paying  it  to  the  wagon- 
smiths,  the  garages,  the  horse  dealers,  and  in  excess 
labor  costs  to  men  who  are  swearing  at  the  discomfort 
to  themselves  growing  out  of  the  unkept  .street  .sur- 
faces. 

Some  may  object  to  the  wheel  tax  as  a  means  of 
])aying  for  road  .service  on  the  ground  that  it  too 
closely  resembles  the  old  toll  roads  .system.  To  such 
it  can  be  .said  that  there  were  two  great  objections  to 
the  collection  of  tolls— first,  too  much  of  the  amount  of 
the  tax  was  spent  in  the  collecting  thereof;  and,  second, 
the  toll  roads  were  privately  instead  of  publicly  owned.' 
Of  these  objections,  to  the  writer,  the  last  only  seems 
fundamental ;  the  first  is  a  matter  of  i)ractical  applica- 
tion that  is  overcome  by  the  wheel  tax. 

Another  objection  that  might  be  raised  is  that  we 
are  getting  away  from  free  public  roads.  But  nothing 
is  free ;  we  are  paying  for  them  now,  only  by  a  diflfer- 
net  and  less  satisfactory  method.  Nothing  that  is  the 
result  of  labor  can  ever  be  free.  Natural  resources  may 
be,  but  not  manufactured  products,  such  as  roads. 
Somet)ne  must  always  pay;  so,  why  not  have  the  bur- 
den fall  equitably  upon  the  road-users  through  a  wheel 
or  \ehicle  tax? 

The  writer  is  not  ignoring  the  fact  that  .-^o  radical  a 
change  in  the  method  of  paying  for  our  pavements 
would  meet  with  a  lot  of  opijosition  from  the  status 
quo.  Neither  does  he  claim  to  have  suggested  any- 
thing new;  for  the  i)lan  was,  he  is  quite  sure,  advanced 
by  others  long  ago.  What  he  does  suggest  is  that  we 
really  begin  to  think  about  doing  something  along 
these  lines.  It  is  a  long  way  to  Tipperary,  but  it  is 
l^robably  an  even  longer  journey  to  a  .satisfactory 
method  of  taxation  to  pay  for  road  building  and  jiav- 
ing.  Let's  hear  what  the  single  taxers,  and  others, 
have  to  say  about  it. 
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Sparkhall  Ave.  Relief  Sewer,  Toronto 

By  W.  S.  Harvey,  A.M.  Can.  Soc.C.E.,  A.M.  Inst.  C.E.,  Engineer 
of  Design,  Department  of  Sewers,  Toronto,  and  R.  T.  G.  Jack, 
B.A.  Sc,    Resident    Engineer,    Department    of    Sewers,    Toronto 


The  storm  sewer  known  as  "Sparkhall  Avenue  Re- 
lief Sewer"  was  constructed  to  relieve  the  congestion 
in  the  district  bounded  by  Danforth  Avenue  on  the 
north,  Bain  Avenue  on  the  south,  I'ape  Avenue  on  the 
east,  and  Broadview  Avenue  on  the  west.  The  sewer 
has  its  outlet  at  the  River  Don  and  terminates  at  Lo- 
gan Avenue,  with  provision  for  a  future  extension  to 
l'a])e  Avenue,  Figures  1  and  2. 

Many  of  the  sewers  in  this  district  have  been  laid 
a  great  many  years,  and,  although  the  lateral  sewers 
are  of  ample  capacity  to  accommodate  both  sanitary 
and  storm  flow  from  their  own  individual  drainage 
areas,  yet  the  main  sewers  are  now  not  capable  of 
carrying  the  storm  water  from  their  accumulated  areas 
since  the  district  has  been  built  up  and  improved. 

At  the  time  of  jireliminary  investigation  for  the  re- 
lief sewer,  the  question  of  location  had  to  be  decided 
between  Bain  and  Sparkhall  Avenues.  The  latter  ave- 
nue was  selected  for  two  reasons,  viz. :  First,  on  ac- 
count of  the  roadway  being  macadam  and  not  brick,  as 
in  the  case  of  Bain  Avenue;  on  this  account  the  resur- 
facing would  be  less  costly ;  and,  second,  if  Bain  Ave- 
nue had  been  decided  upon,  it  would  have  been  neces- 
sary to  construct  two  lateral  relief  sewers  extending 
back  to  Sparkhall  Avenue  to  drain  the  natural  sump 
which  exists  between  Millbrook  and  Flampton  Ave- 
nues, Fig.  2. 

Design 

The  sewers  on  Logan,  Carlaw,  and  Pape  Avenues 
extdnd  north  of  Danforth  Avenue,  but  these  are  re- 
lieved by  the  Danforth  Avenue  storm  sewer,  which 


Hows  west  on  Danforth  Avenue  and  south  on  Winches- 
ter Drive  to  the  River  Don.  That  storm  sewer  allows 
three  times  the  dry  weather  flow  to  continue  .south- 
wards, so  that  the  extra  quantities  had  to  be  allowed 
for  in  calculating  the  height  of  the  weirs  of  the  diver- 
sion chambers  for  the  Sparkhall  Avenue  relief. 

The  relief  or  diversion  chamber  at  Logan  Avenue 
diflfered  from  those  at  Hampton  Avenue,  \fillbrook 
Avenue,  etc.,  on  account  of  the  relief  taking  place  at  a 
droj)  manhole.  Fig.  3  shows  a  plan  and  section  of  this 
chamber,  the  broken  lines  indicating  the  curves  taken 
by  the  dry  weather  flow  and  by  three  times  that 
amount.  The  curve  for  three  times  the  dry  weather 
flow  limits  the  width  of  gap  of  the  overflow,  which  is  a 
form  of  leai)ing  weir.  It  will  be  noticed  that  the  inter- 
cepting trough  is  adjustable,  and,  by  sliding  it  for- 
ward, the  quantity  passing  to  the  relief  sewer  may  be 
regulated. 

The  dry  weather  flow  curve  is  arrived  at  in  the  fol- 
lowing manner:  The  total  area  contributing  to  Logan 
Avenue  at  Sj^arkhall  Avenue,  including  the  area  north 
of  Danforth  Avenue — 130  acres.  The  dry  weather  flow 
from  this  area  amounts  to  1.7  c.f.s.,  based  on  a  water 
consumption  of  120  gallons  per  head  per  24  hours  and 
40  persons  per  acre.  Assuming  that  one-half  of  this  is 
run  off  in  eight  hours,  the  flow  will  be  .013  c.f.s.  per 
acre.  The  brick  sewer  on  Logan  Avenue,  at  the  point 
of  relief,  is  2  ft.  in  diameter,  at  a  grade  of  1  in  20,  with 
a  capacity  of  42.2  c.f.s.  and  a  velocity,  flowing  full,  of 
13.4  ft.  per  second.  The  ratio  of  the  dry  weather  flow 
(1.7  c.f.s.)   to  the  capacity   (42.2  c.f.s.)   is  .04,  which 


Fig.  1— Plan  of  drainage  areas. 
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Fig.  2  =  Profile  of  sewer. 


gives  a  ratio  of  depth  of  How  to  sewer  diameter  of  .13,      Broadview  Avenue.     The  7.3  c.f.s.  taken  into  Ingham 
or  a  depth  of  3.12  inches.     The  velocity  for  the  above  jJJ  Avenue  was  again  interce])ted  by  .the  Sparkhall  reilef 
flow  is  5.7  ft.  per  second,  which,  for  this  small  depth 
may  be  taken  as  being  on  the  surface. 


A 


It  will  be  seen  that  the  curve  is  a  parabola,  with  its 
abscissa  parallel  to  the  invert,  the  surface  of  the  flow 
being  the  origin.  As  the  velocity  in  the  sewer  is  con- 
stant, if  any  distance  x  be  taken  from  the  surface  of 
flow  produced,  then  x  ^  vt,  and  if  y  be  the  correspond- 
ing ordinate,  then  y  =i  jA  gV ;  so  that  t  =  x/v,  and  t'  = 
2y/g  or  t=  '^2y/g;  equating  these  equal  values,  we 
have  x/v=v2y7g,  or  xVv'  =  2y/g;  whence  y  = 
gxV2v';  substituting  2gh  for  the  value  v",  then  xV2gh 
=  2y/g  and  y  =  x"/4h,  which  is  the  equation  of  a  para- 
bola whose  vertex  is  at  the  surface  of  the  dry  weather 
flow. 

The  diversion  chambers  at  Hampton  and  Millbrook 
Avenue,  Figs.  4  and  5,  are  of  the  simple  trough  type. 
In  each  case  three  times  the  dry  weather  flow  is  carried 
by  the  trough  through  the  chamber.  During  a  storm 
any  greater  quantity  will  overflow  and  pass  to  the 
relief  sewer.  The  storm  flow  is  based  on  a  maximum 
rainfall  intensity  of  Ij^  inches  per  hour  and  an  average 
coefficient  of  impervious  area  of  .35. 

In  all  congested  districts,  or  where  special  informa- 
tion concerning  run-off  is  required,  certain  manholes 
are  provided  with  float  gauges,  which  record  the  back- 
ing up  in  the  manholes  from  all  rainstorms.  In  calcu- 
lating the  run-oft'  of  the  various  areas  for  this  relief 
sewer,  advantage  was  taken  of  float  readings  after  rain- 
storms, spread  over  a  period  of  several  years ;  these 
records,  taken  in  conjunction  with  the  corresponding 
rainfall  intensities,  provided  quite  an  accurate  check  on 
the  maximum  run-off  as  calculated. 

In  spite  of  the  fact  that  the  new  sewer  relieved  all 
the  sewers  which  it  crossed,  it  was  necessary  to  con- 
struct independent  overflows  and  short  lengths  of  local 
relief  sewers  for  Hogarth  and  Broadview  Avenues. 
The  congestion  of  the  sewers  on  these  avenues  was  re- 
lieved in  the  following  manner  : 

On  the  Hogarth  Avenue  sewer,  opposite  Ingham 
Avenue,  an  overflow  chamber  was  constructed  and  a 
15  in.  tile  pipe  sewer  laid  to  the  existing  sewer  on  Ing- 
ham Avenue.  This  overflow  carried  7.3  c.f.s.  from  the 
Hogarth  Avenue  sewer,  leaving  4.93  c.f.s.  to  flow  to 


sewer  at  Millbrook  Avenue. 

The  total  flow  in  the  Broadview  Ave.  sewer  on 
reaching  Hogarth  A\e.  was  15.12  c.f.s.  This,  together 
with  the  remaining  flow  in  Hogarth  Avenue  sewer,  viz., 
4.93  c.f.s.,  amounts  to  20.05  c.f.s.  On  Broadview  Ave- 
nue sewer,  a  little  south  of  Hogarth  Avenue,  another 


M^^  mgff/mii/ity  M/t 


Pig.  3— Details  of  divtrsion  chamber,  Logan  and  Sparkhail. 

overflow  chamber  was  constructed,  and  a  24  in.  tile  pipe 
sewer  laid  on  park  property  and  connected  with  the 
Sparkhall  Avenue  relief  sewer  at  manhole  No.  4,  just 
west  of  Broadview  Avenue,  Figs.  1  and  2.     As  three 
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times  the  dry  weatlier  flow  was  allowed  to  remain  in 
the  Broadview  Avenue  sewer,  the  balance  of  the  storm 
flow,  viz.,  18.02  c.f.s.  enters  this  local  relief  and  flows  lo 
Sparkhall  A\eniie  relief,  as  mentioned  above.  The  table 
in  l'"ij;\  6  j^ives  in  detail  all  information  connected  with 
the  relief  sewer. 

I'ijj.  7  shows  typical  cross  sections  of  the  sewer  in 
tunnel  and  oi)en  cut.  The  standard  ef^^-shajjed  .section 
was  adopted  as  beinj^'  the  most  economical  under  the 
existini;-  conditions,  the  54r<)und  bein^  jjjood  blue  clay, 
which  would  permit  of  a  minimum  width  of  trench  in 
o])en  cut  and  minimum  dimensions  of  headinj.^  in  tun- 
nel, as  practically  no  timbering  would  be  required. 

.\  cross  section  of  the  outlet  across  the  Don  l-'lats 
at   Riverdale  I'ark  is  shown  in   I'isj.  8.     A  similar  sec- 


P.roadview  Avenue  to  the  Don  Flat.s,  it  was  necessary 
|to  build  concrete  anchors  and  rubble  drains,  Kig.  9,  to 
safeguard  the  ])ossibility  of  the  ])ii)e  creeping  or  being 
undermined  during  heavy  rainstorms. 

Construction 

Under  this  heading  it  is  the  intention  to  deal  with 
each  section  of  the  .sewer  as  constructed,  and  to  give  a 
unit  cost  in  hours,  using  the  following  key  to  the  dis- 
tribution of  labor: 

(A)  Kxcavation ;  (M)  sheeting  and  timbering;  (C) 
backfllling;  (D)  handling  surplus — excavation;  (K) 
concrete  forms;  (F)  placing  ^roncrete,  including  rein- 
forcing; ((j)  i)lacing  cast-iron  pii)es;  (J)  pumping; 
(K)   brickwork;   (\)  mining  and  sinking  shafts;  (1') 


J^^/y<Vy  on  i  o^  STa/fM  i/T/f^/r 


'Sr<:77q/y  av  ^-^ 


Fig.  4— Details  of  overflow  chamber  at  Sparkhall  and  Hampton. 


tion  was  used  under  the  C.P.R.  tracks  near  the  River 
Don,  but  heavier  reinforcement  was  required  in  the 
roof  slab.  This  .section  was  used  on  account  of  the 
lack  of  cover  available,  a  minimum  of  two  feet  being 
called  for. 

The  usual  auger  and  jet  borings  were  taken  along 
the  line  of  sewer  from  end  to  end  at  the  time  of  pre- 
liminary survey  and  three  test  pits  were  sunk  at  equal 
distances  on  the  Don  Flats.  These  test  pits  were  sunk 
to  the  invert  line.  At  one  of  these  te.st  pits,  where  the 
foundation  was  considered  doubtful,  a  load  test  was 
carried  out,  it  being  anticipated  at  first  that  this  length 
pf  sewer  would  require  to  be  carried  on  piles.  The 
result  of  the  load  test,  spread  over  a  jicriod  of  fourteen 
days,  showed  practically  no  settlement,  although  a  unit 
load  equivalent  to  four  times  the  combined  weight  of 
proposed  till,  concrete,  and  water  in  the  sewer  when 
flowing  full,  was  transmitted  to  the  foundation.  The 
roof  slab  is  sufficient  to  carry  a  possible  fill  of  12  ft.,  or 
up  to  the  elevation  of  th'e  C.P.R.  tracks. 

The  length  of  sewer  between  stations  8  -f  91  and 
10  -\-  12.2  was  constructed  in  cast-iron  pipe  of  24  in. 
diameter,  Fig.  2.  It  was  less  costly  to  build  it  in  this 
manner  than  to  construct  deep  drop  manholes  and  tun- 
nel .short  lengths  of  the  2  ft.  8  in.  x  4  ft.  egg-.shai)ed 
section.     However,  on  account  of  the  steep  slope  from 


handling  sup])lies;  (Q)  handling  plant ;  {Zl 
ous  labor. 


miscellane- 


Reinforccd  Concrete  Section,  3  ft.  6  in.  x  5  ft. 

Work  was  not  commenced  until  the  latter  pari  ..i 
the  summer  of  1916.  so  that  the  water  in  the  Don  River, 
which  was  to  be  the  outlet  for  the  sewer,  would  be  at 
its  lowest  elevation.  Even  with  this  condition,  it  gave 
the  contractor  a  certain  amount  of  trouble.  Construc- 
tion was  carried  on  from  the  Don  to  the  C.l'.R.  tracks: 
here  a  break  was  made  and  resumed  on  the  other  side, 
where,  owing  to  the  porous  nature  of  the  ground,  con- 
siderable water  was  encountered.  It  might  be  stated 
that  this  i)ortion  of  Riverdale  Park  (Don  Flats)  ha- 
been  reclaimed  by  the  city  with  ashes  and  refuse,  and 
for  this  reason  it  was  specified  that  a  2  in.  lumber  deck- 
ing be  placed  in  the  bottom  of  the  trench  before  the 
concrete  was  poured,  and  that  the  trench  be  tight- 
sheeted  and  the  sheeting  left  in  place. 

The  work  was  carried  on  by  two  di.stinct  gangs  of 
men,  each  with  a  separate  foreman.  One  gang  attended 
to  excavation,  .sheeting,  handling  surplus,  and  back- 
filling; the  other  to  .setting  forms,  placing  reinforce- 
ment, and  pouring  concrete. 

As  the  trench  was  very  .shallow,  no  excavating  ma- 
chine  was  used.     The  material   was  cast    up   on   top. 
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Fig.  5 -Details  of  overflow  chamber  at  Sparkhall  and  Millbrook. 


where  a  horse  and  scrajier  removed  the  surplus  and 
spread  it  out  over  the  park.  After  the  trench  had  I)een 
made  ready  and  the  decking  and  sheeting  j^laced,  the 
concreting  gang  poured  the  concrete  for  the  invert, 
leaving  it  low  in  elevation  so  that  3  in.  of  concrete, 
mixed  in  proportion  of  1  sand.  1  cement,  and  3  of  very 
fine  stone,  could  be  placed  afterwards  When  the  con- 
crete was  properly  set,  forms  of  the  "knock-down" 
type,  made  of  tongued  and  grooved  sheeting  dressed 
one  side,  were  placed  in  the  side  walls  and  roof,  and 
all  the  concrete  poured  at  one  running.  I'y  this  method 
of  working  no  delays  were  caused  by  not  having  any 
trench  ready,  and  the  concrete  gangs  were  also  able  (u 
get  enough  invert  concreted,  while  waiting  the  required 


48  hours  for  the  arch  concrete  to  set,  in  order  to  carry 
on  the  work  successfully. 

Thi.s  procedure  was  used  all  the  way  through  this 
section,  and  good  ])rogress  was  made,  notwithstauiJing 
the  fact  that  labor  and  material  were  scarce  and  fhat 
Water  gave  considerable  troulih;. 

After  the  concreting  of  the  rough  invert,  side  walls 
and  roof  had  been  completed  up  to  the  bellmouth  ( raan- 
hole  No.  3),  the  portion  under  the  C.P.R.  tracks  was 
completed  and  the  finishing  concrete  applied.  Bef'jre 
doing  this,  however,  a  thorough  ins])ection  was  made, 
and  the  invert  made  perfectly  clean,  so  that  a  good 
bond  was  assured. 


While  the  concrete  gang  were  doiiiir  the  'n 
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Fig.  6  -Table  giving  in  detail  all  information  connected  with  the  relief  sewer. 
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Quantities  and  Unit  Cost  (as  Constructed) 

I-ciigth  of  concrete  sewer  (IJ  ft.  0  in.  x  5  ft.),  lin.  ft.  .    .       876 

LeiiKtIi  of  24  in.  cast-iron  pipe,  lin.  ft 120 

C'ul)ic  yards,  1  ;2:4  concrete  for  roof  125 

Cubic  yards,  1:3:5  concrete  for  invert,  walls  and  anchors       338 

Cubic  yards,  1:1:.!  concrete  for  finishing 195 

C"ubic  yards,  1 :4 :'.)  concrete  for  packing 9 

C'ubic  yards,  excavation   .' 2,012 

Cubic  yards,  backfilling   620 

Surplus  excavation,  cubic  yards  J,:('.K) 

Lumber  left  in  place,  f.b.m :(8,440 

Forms  placed,  square  feet  10,500 

Sheeting  in  trench,  square  feet 14,000 

Reinforcing 

yi  in.  twisted  bars,  pounds  4,862 

No.  3,  9,  25  expanded  metal,  pounds  6,872 

No.  3,  6,  40  expanded  metal,  pounds  8,293 

No.  30  road  mesh,  pounds 


Item.  Distribution. 

Foreman  * A 

Laborers   A 

T'oreman    C 

Laborers    C 

Foreman    D 

Laborers   D 

Teams    D 

Laborers   E 

Laborers    B 

Foreman    F 

Laborers!    F 

Laborers   G 

Engineer   J 

Laborers    J 

Teams    Q 

Laborers Q 

Teams   P 

Laborers  P 

i'oreman  Z 

Laborers Z 


.     4.613 

Unit 

Unit 

Unit 

cost  per 

cost  per 

cost  per 

Time, 

sq.  ft. 

cu.  yd 

lin.  ft. 

Hours. 

Hours. 

Hours. 

Hours. 

490 

.24 

.50 

2,u:!:i 

1.45 

2.94 

72 

.12 

.07 

723 

1.20 

.75 

81 

.06 

.08 

805 

.57 

.81 

320 

.23 

.32 

600 

.06 

.68 

440 

.003 

.48 

700 

.90 

.79 

1,935 

2.90 

2.21 

268 

2.20 

607 

.68 

135 

.16 

42 

.04 

18 

.02 

300 

.30 

340 

.34 

45 

.05 

750 

.75 

*This  includes  B. 

tThis  includes  placing  reinforcing. 


the  excavating  gang  were  placing  the  24  in.  cast  iron 
pipes  and  building  anchors  for  the  support  of  -innie,  so 
that  the  work  in  this  open  cut  s.ection  was  practically 
completed  before  the  severe  cold  weather  set  in. 

Two  Ring  Brick  Sewer  in  Tunnel  (2  ft.  8  in.  x  4  ft.) 
This  section  started  at  manhole  No.  4,  the  tunnel 
being  operated  from  one  jiortal  situated  on  the  east 
bank  and  one  shaft  at  Millbrook  Avenue.     Owing  to 


.?*"  Sr/cktyorA 


-?■   o/^  /:3:s  Chnere/v 


Fig.  7— Cross-section  of  sawer,  Sta. 

10  I-  12.2  to  18    \-  47, 
In  (unnel. 


Cross-section  of  sewer,  Sta. 

18  +  57  to  22  +  35 

In  open  cut. 


tile  location  of  the  west  portal,  it  was  decided  to  dis- 
pense, with  an  engine  and  derrick  for  iiandling  excava- 
tion. Tracks  were  laid  along  a  terrace  on  the  bank  and 
the  material  brought  from  the  tunnel  in  cars  and 
dumjicd  over  the  side  of  the  bank,  where  it  was  spread 


out  to  make  more  terraces,  thereby  beautifying  this 
section  of  the  park.  The  material  used  in  construc- 
tion was  brought  to  the  top  of  the  bank,  where  it  was 
stored,  and,  as  required,,  was  lowered  down  wooden 
chutes  constructed  for  this  jjurpose,  and  conveyed  into 
the  heading  in  cars.  By  this  method  of  procedure  the  ex- 
I)ense  of  an  engineer,  engine,  and  coal  was  eliminated. 
At  Millbrook  Avenue  shaft  a  derrick  was  erected  to 
remove  excavation  after  it  had  been  conveyed  from  the 
heading  in  cars.     The  shaft  w'as  placed  at  Millbrook 
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Fig.  8  -Cross-section  of  sewer,  Station  0  -f  00  to  8  ^-  75.6 

Avenue  with  the  intention  of  tunnelling  in  tuo  direc- 
tions, but  when  the  required  elevation  was  reached  it 
was  found  that  this  would  be  impossible,  as  the  nature 
of  the  ground  changed  very  rapidly.  On  the  west  side 
of  the  shaft  it  was  hard,  dry  clay  and  on  the  east  side 
running  sand,  which  could  not  be  tunnelled  without 
the  aid  of  compressed  air,  and  this  would  be  too  costiy. 
Therefore,  tunnelling  was  only  done  in  one  direction, 
thereby  increasing  operating  exi)enses  considerably. 
The  surplus  material  was  carried  to  a  nearby  dump  in 
wagons  and  spread  by  the  teamster. 

Quantities  and  Unit  Cost  (as  Constructed) 

I^ength  of  2  ft.  8  in.  X  4  ft.  two-ring  brick  sewer,  lin  ft..  845 

Cubic  yards,  excavation  557.70 

Cubic  yards,  surplus  557.70 

C'ubic  yards,  brickwork   304.20 

Cubic  yards,  backfilling  90 

Brick  used    ' 1  l'.t.:;i»o 

Brick  packers    .    .  i'..:;:;s 

Cement,  bags I  ,:;'''•' 

Sand,  cubic  yards  .                               1  in 

Timber,  f.b.ni l.'il 


Item. 
Foreman  , 
Engineer 
Miners*   . 


Distribution. 

...     N 
.  ..     N 

,  ..     N 


Laborerst    N 

Foreman  K 

Engineer K 

Bricklayer   K 

Laborers  K 

Laborerst  C 

Engineer   J 

Laborers    J 

Engineer    Q 

Laborers    Q 

Teams    Q 

Teams  D 


Teams  . .  . 

Laborers 

Laborers 


Time 

Hours. 

456 

509 
1,453 
a,080 

496 

286 

738 
2,030 

207 
75 

220 
48 

170 
32 

427 

235 

135 

235 


L'nit  cost     Unit  cost 
per  lin.  ft.  per  cu.  yd. 


Hours. 

Hours. 

.54 

.82 

.60 

.91 

1.72 

2.60 

2.46 

3.73 

.58 

1.63 

.34 

.94 

.89 

2.43 

2.40 

6.64 

.25 

2.30 

.09 

.26 

.06 

.20 

.04 

.50 

.  1  a 

28 

.15 

.28 

*Paid  on  footage  basis, 
flndudes  signalmen  and  muckers. 
JBacktillers  at  shaft  and  pulling  timbers. 
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Two-Ring  Brick  Sewer  (2  ft.  6  in.  x  3  ft.  9  in.) 
(a)  In  Tunnel 

It  was  the  original  intention  of  the  city  engineer 
that  the  excavating  on  this  section  be  done  in  open  cut. 
The  contractor,  however,  decided  to  carry  it  out  in  tun- 
nel, owing  to  the  frost  being  in  the  ground  to  a  depth 
of  4  ft.  When  the  work  on  the  2  ft.  8  in.  x  4  ft.  section 
was  completed,  the  derrick  and  engine  were  moved  to 
a  point  midway  on  the  2  ft.  6  in.  x  3  ft.  9  in.  section. 


/Vote  - 

o^  i^s/r/jo/t  /s    /»    ^* 

^/>*/7  pyjPG  *y/?ffrff   /t 
ys    aj^ceysec/    .'/? 
Cortcrcfc . 


A'ote:-  j^"    .   ■ 

'7-'  sto/7e   or  yratzff/j     c<7rr/ety  u/f     ^ 
fa  tnf/iin    e'  of  y^e  /vpj  />^e/7  3 
crf-r"  to  /i'  stons,    T^//oivee/   Sy 


Fig.  9— Details  of  anciiors  for  24  in.  cast  iron  pipe, 
iSta.  8  +  91  to  10  +  12.2 

Very  good  jirogress  was  made  in  the  east  heading,  and 
the  required  distance  would  have  been  completed  in 
tunnel  had  not  the  existing  local  sewer  been  encoun- 
tered which  necessitated  the  discontinuance  of  the 
work  by  this  method  and  the  completing  of  same  in 
open  cut.  In  the  west  heading  a  layer  of  wet  sand  was 
encountered  before  the  work  had  proceeded  very  far, 
making  it  more  economical  to  open-cut  the  work  than 
to  proceed  with  tunnelling. 

The  material  through  which  the  sewer  ran  was  not 
as  good  for  carrying  on  the  work  in  tunnel  as  in  the 
previous  section  and  had  to  be  close-sheeted.  The 
work  was  done  in  the  same  manner  as  the  other  sec- 
tion (2  ft.  8  in.  X  4  ft.),  except  that  the  excavated  ma- 
terial was  conveyed  to  the  dump  in  cars  after  it  had 


Materials  Used  and  Unit  Cost  of  2  ft.  6  in.  x  3  ft.  9  in 
Shaped  Brick  Sewer 
(a)  In  Tunnel 

Length  of  2  ft.  G  in.  x  3  ft.  !)  in.  two-ring  Ijrick  sewer, 

lin.    ft 

Cubic  yards,  excavation   

Cubic  yards,  surplus   . '. 

Culiic  yards,  brickwork   

Brick  used   

Brick  packers    

Cement,  bags   

Sand,  cubic  yards   

Timber,   f.b.m 


Egg- 


180 

Gi.a 

61.S 

43.0 

22,394 

2,230 

25:5 

30 

350 


Item. 
Engineer 

Miners    : .  N 

Laborers    N 

Engineer    K 

Bricklayers    ....  K 

Laborers    K 

Laborers    •  D 

Laborers    P 

Engineers    Q 

Laborers    Q 

Teams     Q- 


Distribution. 

,.     N 


Time. 
Hours. 
218 
409 
433     - 
100 
235 
440 
9 
45 
9 
68 
72 


Unit  cost 

per  cu.  yd. 

Hours. 

3.40 

6.G8 

7.00 

2.40 

5.30 

10.60 


Unit  cost 

per  lin.  ft. 

Hours. 

1.21 

2.27 

3.40 

.55 

1.25 

2.48 

.05 

.25 

.05 

.38 

.45 


(b)  Open  Cut 


Length  of  2  ft.  6  in.  x  3  ft.  9  in.  two-ring  brick  sewer, 

lin.   ft 208 

Cubic  yards,  excavation   815 

Cubic  yards,  backfilling ' 690 

Trench  timbered,  square  feet  7,500 

Cubic  yards   brickwork    70.7 

Brick  used 33,357 

Cement  for  brickwork,  bags    350 

Sand  for  brickwork,  cubic  yards    36 

Cubic  yards  Class  "B"  concrete  (in  manholes)   38.6 

Cubic  yards  surplus   125 


Item. 


Distribution. 


Foreman*   K 

Engineer    A 

Laborer    A 

Carman    A 

Laljorers  B 

Labor    C 

Labor    U 

Teams D 

Foreman    F 

Laborf    F 

Bricklayer    K 

Labor    K 

Labor    P 

Teams   P 


Time. 

Hours. 

360 

335 

1,790 

324 

2  65 

413 

40 

75 

5 

133 

235 

644 

73 

54 


Unit  cost     Unit  cost 
per  lin.  ft.  per  cu.  yd. 


Hours. 
1.35 
1.13 
8.60 
1.56 
1.37 
2.00 


1.13 

3.10 

.35 

.27 


Hours. 

.32 

.29 

2.20 

.40 

.60 
.33 
.60 
.18 
.42 
3.00 
9.10 


*Including  B. 
tincluding  E. 


•  <==  ■■.  -  ^'.' 
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been  brought  to  the  surface  in  buckets.  The  dump  was 
on  city  property  and  located  close  to  the  shaft. 

(b)  Open  Cut 

When  it  was  found  ini])ossible  to  ])roceed  any 
farther  with  the  work  in  tunnel,  the  balance  of  the  2  ft. 
6  in.  X  3  ft.  ''  in.  section  was  constructed  in  ojien  cut. 
The  excavating;;'  was  done  by  hand,  and  the  material 
conveyed  to  the  rear  of  the  work  in  ^-yard  buckets  on 
a  travelling  car,  where  it  was  dumped  on  the  finished 
work  as  back-filling.  \  wet,  sandy  blue  clay  was  en- 
countered in  places,  vvliich  retarded  progress  to  some 
degree,  and.  as  an  extra  |)rccaution  against  settlement, 
a  iilank  decking  was  laid  and  the  sewer  constructed 
with  a  square  base.  As  the  work  was  being  carried  on 
in  cold  weather,  it  was  decided  to  construct  the  sewer 
entirely  of  brick,  instead  of  concrete,  as  called  for  in 
the  contract.  Mixing  concrete  in  winter  is  expensive 
and  not  always  satisfactory.  The  manholes  and  diver- 
sion chambers  were  built  entirely  of  concrete,  with  the 
exception  of  the  chamber  at  Logan  Avenue. 

Concrete  Section  (2  ft.  2  in.  x  3  ft.  3  in)— 9  in.  of  1 :3  :5 
Concrete,  With  One  Ring  of  Brickwork  in  the  Invert 

In  this  section  the  excavation  was  carried  on  in  the 
same  manner  as  in  the  2  ft.  6  in  x  3  ft.  9  in.  section,  but 
much  more  rapidly,  as  the  average  depth  of  trench, 
which  was  14  feet,  was  considerably  less  and  the  class 
of  soil  through  which  the  sewer  ran  did  not  require 
much  timl)ering.  Just  as  soon  as  excaxation  was  com- 
pleted to  sub-grade  the  concrete  was  i)laced  in  the  in- 
vert and  the  following  day  the  brick  invert  was  laid. 


a3?r7v4,lj.,v.  L 


/£'-i»- /t'-*- 4e 


-\ — I \ — X 


Fit.  U-Dctalls  of  bellmouth  at  Station  0  4   00. 

This  was  done  so  that  the  concrete  forms,  which  were 
made  in  three  sections,  could  be  braced  at  the  bottom. 
The  concrete  in  the  side  walls  was  then  run  and,  if  jios- 
sible,  the  concrete  was  placed  in  the  arch  on  the  same 
daj'.  If  this  was  imi)ossible,  a  good  key  was  left  and 
the  concreting  proceeded  with  from  this  point  the  fol- 
lowing morning.  The  mixing  was  done  in  a  VS-yard 
gasoline  mixtxr  and  placed  by  means  of  chutes.  The 
absence  of  reinforcing  simi)lihed  pouring  of  concrete 
considerably.  After  the  concrete  had  set  sufficiently, 
the  tongued  and  grooved  forms  were  removed  and  any 
necessary  finishing  was  done. 

At  the  end  of  this  section  a  special  diversion  chani- 


i)er,  Fig.  3,  was  constructed  with  a  leaping  weir  and  a 
connection  for  a  future  extension.  This  chamber  was 
constructed  entirely  of  brickwork,  which  is  usually 
found  to  be  cheajjer  than  concrete,  as  no  form  work  is 
recjuired,  and  therefore  no  waste,  and  the  work  can  be 
continued  from  day  to  day  without  any  delays. 

Material  and  Unit  Cost  as  Constructed 

LeiiRtli  iif  sewer  (2  ft.  2  in.  x  :i  ft.  .'.  in.  i.  lin.  ft 87S 

Cul)ic  yards  of  excavation  S.o.lo 

CuUic  yards  of  backfilling l.fiio 

Trench  tinil)ere<l.  lin.  ft 1.7,")i', 

Cubic  yards,  surplus   44ii 

Cubic  yards,  Class  "IV   ^r,:. 

I'rick  used    l  l.tMo 

brick,  cubic  yards 27 

Cement  for  l)rickwork.  bags  126 

.Sand  for  l)rickwork.  cubic  yards  13 

C'enient   for  concrete   1.510 

Stone  for  concrete,  cubic  yards  ;ilO 

Sand  for  concrete,  cubic  yards  1«G 

Unit  cost     Unit  cost 

Time.  per  cu.  yd.  per  lin.  ft. 

Item.  Distribution      Hours.  Hours.  Hours. 

I'orcman     A                     400                       .!'.»  .4.'> 

iMigineer    .'\          "           42:i                       .20  .4s 

Carmen A                    84.')                      .41  .l>6 

Laborers     .\                   3.46.5                       1.20  2.80 

Laborers     B                     600  .70 

Laborers    C                    :i80                      :z.\  A-', 

I'orenian    C                      :«)                      .02  .0 1 

Lal)orers    D                       20                       .0.")  .()-■ 

Teams    ID                       190                         .4  1  .22 

La1)orers     E                     512  .58 

Laborers     I'"                    870                    :i.;iO  l.oo 

1-orenian     I''                      ICO                       .60  .is 

Bricklayers    ....      K  i:i5  5.00 

Laborers    K  :iO0  11.11 

I^ngineers    Q                      12  .02 

Laborers    Q                    400  .44 

Teams  Q                   1.50  .ir, 

I'oreman    Q                      70  .12 

Labor    Z                    i:i5  .15 

The  work  was  carried  out  under  contract  by  the 
Connolly-.\gnew  Construction  Company,  and  w'as  com- 
])leted  in  nine  months 


j\  report  of  hydrometric  surveys  for  the  calendar 
year  1916  has  recenth'  been  isued  by  the  l)ei)artnient 
of  the  Interior,  Ottawa.  This  was  prei)ared  under  the 
direction  of  F.  H.  Peters  D.L.S.,  M.Can.Soc.C.E..  com- 
missioner of  irrigation,  by  P.  M-  Sander,  D.L.S-,  M. 
Can.Soc.C.E..  chief  hvdrometric  engineer,  assisted  h\ 
V.  A.  Newhall,  H.A.Sc,  and  W.  11.  Storey,  divisional 
hydrometric  engineers.  It  is  a  lengthy  publication  of 
over  600  ])ages,  and  contains  comprehensive  data  re- 
garding stream  measurements  in  the  Provinces  of  .Al- 
berta and  Saskatchewan  during  1916. 


While  varying  quantities  of  water  are  desirable  for 
different  types  of  concrete  work,  the  best  mixture  for 
general  ])urposes  is  one  that  "  quakes  like  jelly."  Such 
a  mixture  will  slowly  flatten  out  on  a  board  or  a 
shovel,  but  is  not  wet  enough  for  the  cement  and 
sand  which  form  the  binder  to  separate  from  the  coarse 
material.  .As  thorough  mixing  i^  an  important  part  of 
concrete  work,  it  follows  that  it  is  important  to  pre- 
vent unmixing. 


Replying  to  a  communication  from  the  Montreal 
Builders'  h^lxchange,  requesting  that  all  tenders  for 
public  works  be  oi)ened  in  the  presence  of  the  various 
competing  contractors,  the  Hon.  Carvell,  Minister  of 
Public  Works,  .States  that  any  interested  i)arty  is  wel- 
come to  be  present  at  the  time  the  bids  are  opened  b} 
officials  of  the  Department. 
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Highway  Construction  in  War  Times 

Jeopardizing  the  Transportation  System  of  the 
Country    under    Mistaken    Plea    of    Economy 


AT  a  recent  meeting  of  the  Highway  Traffic  As- 
sociation of  the  State  of  New  York,  the  ques- 
tion of  jeopardizing  the  highway  transporta- 
tion system  of  the  country  under  a  mistaken 
plea  of  war  economy  was  thoroughly  discussed.  Fol- 
lowing the  discussion  a  number  of  resolutions  were 
adopted  urging  the  immediate  necessity  of  more  road 
construction.  A  few  extract^  from  the  remarks  of 
Mr.  S.  M.  Williams,  President  of  the  Highway  In- 
dustries Association,  are  reproduced  herewith  as  being 
of  special  interest : 

Are  we  as  a  people  serious  as  to  the  importance  of 
highway  transportation?  Do  we  believe  that  highway 
transportation  is  necessary  for  the  building  up  of  the 
great  industrial  and  agricultural  industries  of  our 
country?  It  will  be  necessary  for  us  to  come  to  a 
definite  conclusion  as  to  these  facts  before  we  are  in 
position  to  consider  whether  highway  transportation 
is  being  jeopardized. 

I  will  not  attempt  to  argue  with  j'ou  the  import- 
ance of  highway  transportation  or  the  economic  value 
of  the  motor  vehicle,  because  you  know  both  sub- 
jects as  well  as  I  do.  You  are  also  aware  that  if  we 
are  to  have  in  this  country  the  benefit  of  highway 
transportation  we  must  prepare  for  it  with  proper  and 
adequate  highways ;  therefore,  I  will  confine  my  re- 
marks to  the  situation  surrounding  highway  construc- 
tion and  maintenance  in  our  country  today. 

Transportation  in  any  country  is  the  foundation  of 
|ivilization,  and  with  this  thought  it  might  be  well  to 
iggest  that  neglect  of  roads  by  any  commvinity  would 
mean  that  they  would  be  left  behind  in  the  race  by 
more  enlightened  localities. 

At  no  time  in  our  history  has  there  been  any  ques- 
tion of  such  vital  importance  to  all  industry  as  that 
which  transportation  occupies  today.  Transportation 
of  today  differs  from  transportation  of  yesterday  only 
in  the  increased  demand.  This  increased  demand  is 
the  logical  outcome  of  the  growth  of  industry — and 
by  that  I  mean  all  industry  from  the  farm  to  the  fac- 
tory. True,  that  our  becoming  involved  in  war  and 
the  demands  from  the  Allies  for  foods  and  munitions 
have  increased  the  burdens  of  transportation,  but  re- 
gardless of  war  we  were  rapidly  drifting  towards  the 
same  congested  conditions  in  transportation  that  exist 
today. 

These  conditions  should  not  be  charged  to  the  in- 
efficiencies of  transportation,  but  they  should  be 
charged  directly  to  those  who  have  been  instrumental 
in  retarding  or  preventing  the  development  of  trans- 
portation in  all  its  forms. 

As  a  country  we  have  studied  transportation  and  its 
development  only  through  one  eye  and  that  partly 
closed  by  railroad  influence. 

When  you  realize  that  nine  different  branches  of 
our  government  are  directly  interested  in  highway 
development — the  Departments  of  Agriculture,  War, 
Post  Office,  Commerce,  Interior,  Labor,  the  Food, 
Fuel  and  Railroad  Administration — and  that  notwith- 
standing our  highways  are  just  as  important  to  our 


country  as  our  railways,  we  find  the  highways  without 
similar  consideration  or  representation. 

A  great  deal  has  been  said  regarding  the  difficulty 
in  road  building,  because  labor  must  be  conserved  for 
the  industries,  the  farms  and  lumber  camps.  I  believe 
there  is  a  misunderstanding  regarding  the  labor  situa- 
tion and  its  relation  to  road  construction.  A  number 
of  prominent  farmers  have  recently  said  to  me  that  the 
"farmers  of  this  country  can  better  afford  to  spare  such 
labor  as  might  be  necessary  for  road  construction  than 
not  to  have  the  roads  built."  It  is  safe  to  assume  that 
the  cry  of  labor  in  its  relation  to  road  construction 
comes  from  those  who  are  not  in  position  to  talk  upon 
the  subject  because  they  do  not  know  it. 

I  want  to  call  your  attention  to  another  phase  of 
the  road  building  situation.  We  have  knocking  at  our 
doors  a  volume  of  labor  which  should,  to  a  large  extent, 
be  used  in  road  construction  and  maintenance — not 
simply  because  of  the  economic  benefits  to  be  derived 
from  the  labor  itself,  but  also  from  its  value  in  physical 
•and  moral  reform.  I  refer  to  the  use  of  prison  labor 
under  proper  conditions.  I  am  personally  convinced 
that  one  of  the  most  important  questions  before  the 
public  today  is  the  employment  of  prison  labor,  which, 
in  a  measure,  is  public  property,  therefore,  should  be 
utilized  so  as  to  secure  the  greatest  good  to  the  greatest 
number,  including  the  prisoners.  If  we  train  those  of 
the  able-bodied  and  •  sound-minded  male  prisoners 
throughout  the  country  who  are  not  required  for  the 
maintenance  of  the  prisons  and  state  institutions,  .so 
that  they  may  be  utilized  in  highway  construction,  we 
will  make  one  of  the  greatest  advances  towards  per- 
manent road  building  this  country  has  ever  known. 

The  question  of  car  shortage  for  the  movement  of 
road  building  material  is  one  requiring  and  demanding 
serious  consideration.  What  the  result  will  be  I  am 
not  able  to  predict,  but  1  am  sure  that,  as  necessity  of 
road  construction  and  maintenance  is  forced  upon  the 
government  by  the  complete  breaking  down  of  our 
highways  under  the  excessive  traffic  demands,  ways 
and  means  will  be  found  for  the  movement  of  neces- 
sary materials. 

It  is  also  suggested  that  if  the  question  would  be 
left  to  the  local  railroad  officials  and  communities,  in 
mo.st  cases  the  equipment  could  be  furnished  in  such 
a  manner  as  to  not  seriously  interfere  with  the  move- 
ment of  other  commodities.  I  make  this  statement  be- 
cause the  suggestion  has  come  direct  from  railroad 
officials. 

Whereas,  the  transportation  of  freight  and  the  passage 
of  vehicular  traffic  between  the  New  Jersey  terminals  and 
New  York  City  is  at  present  inefficient  and  the  provisions 
therefor  are   inadequate,   and 

Whereas,  the  New  Jersey  Legislature  has  signified  by  its 
passage  of  adequate  legislation  its  willingness  and  desire  to 
bear  its  proper  share  of  the  cost  of  construction  of  an  inter- 
state highway  traffic  tunnel  connecting  New  Jersey  and  New 
York   City,   be   it 

Resolved,  that  the  Highway  Traffic  .Association  of  the 
State  of  New  York  favors  the  immediate  construction  of  the 
New  York-New  Jersey  highway  traffic  tunnel,  and  pledges 
itself  to  assist  in  securing  the  passage  of  the  necessary  legis- 


372 


THE    CONTRACT    RECORD 


May  8,  1918 


lation  by  the  New  York  Legislature  authorizing  the  con- 
struction of  the  Interstate  Highway  Traffic  Tunnel. 

Whereas,  the  transportation  requirements  of  the  United 
States,  due  to  war,  can  be  only  met  by  complete  co-ordina- 
tion of  the  carrying  capacities  of  railroads,  highways  and 
waterways,    and 

Whereas,  there  has  developed  in  the  United  States  a  tre- 
mendous increase  in  highway  transportation  for  the  haulage 
of  munitions,  foodstuffs  and  essential  supplies,  and 

Whereas,  we  recognize  the  necessity  of  a  federal  war- 
time policy  in  respect  to  highway  improvements,  permitting 
the  various  states  to  immediately  formulate  a  definite  high- 
way program,  be  it 

Resolved,  that  the  Highway  Traffic  Association  of  the 
State  of  New  York  urge  upon  the  Federal  Government  and 
the  State  of  New  York  the  importance  of  adopting  a  pro- 
gram that  will  ensure  adequate  highway  construction  and 
maintenance  so  that  our  highways  may  properly  carry  their 
share  of  the  burdens  of  transportation,  and  be  it  further 

Resolved,  that  we  urge  upon  the  President  and  the  mem- 
bers of  Congress  the  creation  of  a  centralized  federal  author- 
ity to  determine  the  highway  policy  of  our  government,  with 
power  to  direct  the  administration  of  that  policy. 

Whereas,  the  War  Department  is  using  many  highways 
for  military  purposes,  and,  in  many  cases,  army  vehicular 
traffic  constitutes  a  large  percentage  of  the  total  traffic,  and 

Whereas,  some  highways  so  used  are  rapidly  worn  by 
army  truck  traffic,   and 

Whereas,  the  efficient  maintenance  of  such  highways  is 
a  necessity  for  the  rapid  and  economic  transportation  of 
army  supplies,  be  it 

Resolved,  that  the  Highway  Traffic  Association  of  the 
State  of  New  York  petition  the  Congress  of  the  United 
States  to  enact  the  necessary  legislation  to  permit  the  con- 
struction and  maintenance  by  the  United  States  Government 
of  such  highways  as  may  be  designated  by  the  War  Depart- 
ment  as   military   highways. 

Whereas,  the  number  of  prisoners  of  war  to  be  trans- 
ferred to  the  United  States  will  probably  rapidly  increase 
during  the  progress  of  the  war,  and 

Whereas,  the  construction  and  maintenance  of  highways 
of  vital  importance  fo^r  the  successful  propagation  of  the  war 
are  prevented,  due  to*  scarcity  of  labor,  be  it 

Resolved,  that  the  Highway  Traffic  Association  of  the 
State  of  New  York  favors  the  maximum  utilization  of  pris- 
oners of  war  in  accordance  with  the  provisions  of  interna- 
tional law  as  labor  for  the  construction  and  maintenance  of 
interstate  trunk  highways  and  military  highways  under  the 
supervision  of  the  War  Department  of  the  Federal  Govern- 
ment. 

Whereas,  it  has  been  demonstrated  that  proper  utilization 
of  the  motor  truck  parcel  post  service  will  materially  increase 
the  food  supply  of  cities  and  provide  for  quick  delivery  of 
farm  products  to  city  consumers,  and 

Whereas,  such  service  can  be  conducted  at  a  profit  to 
the  United   States   Government,   be   it 

Resolved,  that  the  Highway  Traffic  Association  of  the 
State  of  New  York  petition  the  Congress  of  the  United  States 
to  appropriate  the  sum  of  five  thousand  dollars  for  the  exten- 
sion of  the  motor  truck  parcel  post  service. 


Wrecking  a  Concrete  Building  with  an 
Iron  Ball 

POUNDING  a  reinforced  concrete  building  to 
pieces  with  a  1,200-pound  iron  ball  was  the  novel 
method  employed  when  the  Western  Newspaper 
Union  Building  was  razed  to  make  way  for  the 
head  house  of  the  new  Chicago  Union  Station.  The 
building  destroyed  was  an  eight-storey  structure,  cov- 
ering an  area  of  approximately  107  ft.  x  120  ft.  It  was 
erected  in  1909,  and  was  unusually  strong,  the  design- 
ing live  loads  being  250  pounds  and  300  pounds  per 
square  foot.  A  test  of  the  building  made  before  the 
wrecking  was  begun  showed  it  to  be  still  in  excellent 
condition,  the  floors  during  this  test  withstanding  a 
load  of  approximately  910  pounds  of  pig  iron  per  square 
foot.  "        ■  ^ 

The  lower  fi\c  floors  of  the  building  wore  a  four- 

,  way  flat  slab  construction,  the  others  being  of  flat  slabs 

alone,  the  thickness  of  the  slabs  being  Syi  in.  and  the 


beams  16  in.  x  24  in.  The  concrete  in  the  slab  consisted 
of  1  cement,  2  sand,  and  4  pebbles.  The  width  of  the 
octagonal  column  caps  was  4  ft.  6  in.  The  short  diame- 
ter of  the  columns  was  24  in.  the  core  being  21  in.  The 
reinforcing  in  the  four-way  flat  slab  consisted  of  fifteen 
5^  in.  round  high  carbon  steel  rods  in  each  band,  the 
width  of  the  bands  being  7  ft.  In  the  columns  the  rein- 
forcement consisted  of  8'/>  in.  round  rods,  ^^  in.  round 
spiral,  2y2  in.  pitch. 

'  In  order  to  facilitate  the  wrecking,  as  well  as  to 
economize  in  the  amount  of  manual  labor  required  to 
demolish  the  building,  the  W.  J.  Xeuman  Wrecking 
Company,  Chicago,  used  a  l,2(X)-])ound  ball.  A  wreck- 
ing outfit  that  would  operate  between  the  columns  of 
the  building  was  constructed,  and  consisted  of  a  stift- 
leg  derrick  and  40  ft.  boom,  mounted  on  a  16  in.  x  24  in. 
Ijlatform  with  rollers,  the  ball,  or  "skull  crusher,"  being 
carried  on  a  single  fall  line.  A  25  h.p.  Thomas  direct 
current  electric  hoist  furnished  the  power  for  hoisting 
and  swinging.  The  job  of  hoisting  the  various  parts  to 
the  roof  of  the  building  and  assembling  them  rcriuircd 
several  days. 

The  method  employed  in  ii>iiig  the  liall  ix.i:-  l.»  i'u.>j> 
it  through  a  distance  of  ajJi^roximately  40  ft.  on  the 
central  i)arts  of  a  slab.  This  liad  the  effect  of  shattering 
the  concrete  up  to  the  column  capitals,  or  to  the  edges 
of  the  beams.  The  reinforcing  bars  were  then  cut  by 
means  of  an  oxy-acetylene  torch.  The  ball  was  next 
directed  over  the  centre  of  the  column,  the  blows  in 
this  instance  resulting  in  breaking  the  concrete  awaj' 
from  the  rods  at  the  base  of  the  columns  on  the  next 
lower  floor  to  a  height  of  4  ft.  or  5  ft.  As  much  of  the 
column  concrete  as  possible  was  broken  off  in  this  way, 
after  which  a  fire  was  maintained  around  the  column 
base  for  a  number  of  hours  and  then  water  thrown  on 
the  column.  This  operation  caused  the  concrete  to 
crack  and  weaken  the  column.  Then,  when  the  rein- 
forcement had  been  cut  with  the  ox3--acetylene  flame,  it 
was  an  ea.sy  matter  to  pull  the  standing  mass  over  with 
a  block  and  tackle  attached  to  the  electric  hoist.  The 
beams  were  brought  down  with  the  columns,  and  the 
ball  was  used  to  break  up  pieces  of  concrete  too  large  to 
be  loaded  for  hauling  away.  The  brick  walls  not  backed 
by  concrete  were  easily  knocked  over  by  swinging  the 
ball  against  them. 

Of  65  men  em)>loyed  in  wrecking  the  building  only 
four  were  required  to  ojjerate  the  iron  ball. '  Ten  weeks 
were  required  to  raze  the  building,  the  work  ()roceed- 
ing  at  the  rate  of  a  floor  a  week,  with  two  weeks  for  the 
heav}'  construction  of  the  basement.  The  total  cost  of 
demolishing  the  building,  without  taking  into  consid- 
eration the  question  of  salvage,  was  approximately 
$20,000,  or  about  15  per  cent,  of  the  original  cost  of  the 
building.  This  compares  well  with  10  per  cent,  on  the 
wrecking  of  other  reinforced  concrete  buildings,  the 
difference  being  due  to  the  present  high  cost  of  labor. — 
Concrete. 


Tests  of  New  Concrete  Ship  Under  Seagoing 
Conditions 
It  is  announced  that  exhaustive  tests  of  the  con- 
crete ship,  Faith,  under  actual  seagoing  conditions  will 
be  made  by  a  committee  of  experts,  under  the  direction 
of  Mr.  R.  I.  Wig,  chief  engineer  of  the  department  of 
concrete  ship  construction  of  the  United  States  Ship- 
ping Board.  This  shij)  was  illustrated  in  the  April  10 
issue  of  the  Contract  Record.  Self-recording  instru- 
ments of  new  design  will  be  used  to  determine  the  na- 
ture and  effect  of  .strain  on  the  steel  reinforcement  and 
the  results  of  wa\o  prcssuvo. 
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Determining   the   Cost    of    Building 

Some  Considerations  Bearing  Upon  the  Relative 
Conditions  Before,  During  and  Following  the  War 


THE  cost  of  building  before,  during,  and  after  the 
war  is  one  of  the  important  items  under  consid- 
eration by  the  up-to-date  contractor.    An  inter- 
esting article  was  presented  by  Mr.  Ernest  H. 
Selby  to  the  Surveyors'  Institute,  on  April  8,  1918,  the 
following  extracts  from  which  have  special  bearing  on 
the  subject: 

Considering  the  prices  of  work  obtaining  before  the 
war,  I  think  it  must  be  generally  admitted  that  compe- 
tition was  keen,  and  that  the  number  of  jobs  placed  in 
contractors'  hands  without  competition  were  few  and 
far  between.  The  natural  reaction  following  the  boom 
in  the  building  trades  some  fifteen  years  ago  was  felt 
acutely  just  before  the  war,  and  prices  were  cut  very 
finely  owing  to  th  supply  being  greater  than  the  de- 
mand. 

The  accumulation  of  wealth  necessitated  finding 
some  means  for  employment,  and  people  not  infre- 
quently embarked  upon  schemes  and  businesses  about 
which  their  knowledge  and  experience  was  limited,  and, 
they,  therefore,  had  to  rely  almost  entirely  upon  the 
advice  given-  them  by  others,  without  being  able  to 
verify  it  themselves  or  to  assist  in  arriving  at  any  gen- 
eral conclusions.  Unless  an  estimator  with  a  long  and 
varied  experience  in  pricing  was  employed,  not,  per- 
haps having  the  necessary  data  upon  which  to  base  his 
prices  in  the  office,  the  results  were  somewhat  erratic, 
and  work  was  not  infrequently  undertaken  at  cost,  or 
even  under,  the  competition  among  the  specialists  and 
sub-contractors  being  especially  keen. 

Insufficient  Data  on  Estimating 

Of  late  years  a  great  deal  of  time  and  attention  has 
been  paid  to  teaching  the  elementary  and  advanced 
stages  of  building  construction,  but  I  personally  have 
not  come  across  many,  or  any,  young  people  who  have 
been  taught  much  of  the  science  of  estimating.  A 
number  of  books  have  been  published  giving  the  prices 
of  various  work,  but,  when  all  is  said,  the  numerous 
prices  it  is  possible  to  give  are  merely  examples,  and 
the  data  given  have  to  be  applied  to  the  actual  work 
tendered  for. 

Pricing  an  Estimate 

After  gaining  all  the  information  obtainable  from 
all  sources  the  next  thing  to  do  is  to  be  able  to  price  an 
estimate  on  the  information  thus  obtained. 

This,  however,  is  only  the  beginning,  for  many  esti- 
mates are  priced  and  but  few  contracts  obtained.  It  is 
not  sufficient  for  an  estimator  to  be  able  to  price  a  bill 
on  hard  and  fast  lines.  He  must  keep  in  constant  touch 
with  the  prices  that  are  being  quoted,  and  attempt  to 
ascertain  where  and  why  other  estimates  differ  from 
his  own.  Of  course,  there  is  a  point  reached  at  which 
jobs  are  not  worth  taking,  but  as  the  class  of  work 
asked  for  is  constantly  varying,  and  as  the  extreme  cut- 
ters cannot  manage  to  carry  off  all  the  cream  of  the 
work,  some  crumbs  must  fall  at  last  to  the  fairly-priced 
estimate.  As  time  goes  on,  even  the  most  extreme  of 
the  cutters  have  to  revise  their  prices,  as  contractors, 
and  even  limited  liability  companies,  have  a  limit  to 
their  resources,  and  I  suppose  that  even  advertisement 


has  its  price.  Of  course,  when  any  contracting  firm  is 
well  established  and  is  noted  for  good  work,  the  com- 
petition for  high-class  work  is  not  quite  so  keen,  as 
such  firms  tendering  usually  know  what  the  work  is 
really  worth  and  price  accordingly.  The  practice  of 
pricing  out  items  to  the  one-sixteenth  of  a  penny  really 
does  not  make  any  ajjpreciable  difiference  in  the  amount 
of  the  tender,  and  is  very  likely  to  lead  to  mistakes 
being  made  in  the  subsequent  clerical  work,  especially 
when  tenders  have  to  be  submitted  at  short  notice.  If 
the  prices  are  arrived  at  on  sound  and  consistent  prin- 
ciples, a  far  more  accurate  estimate  can  be  arrived  at  in 
the  time  given  without  going  into  such  intricacies. 

High  Cost  of  Building 

The  cost  of  building  was,  like  everything  else,  high, 
owing  mainly  to  the  largely  increased  commodities  re- 
quired in  each  building,  and  to  the  more  permanent  and 
lasting,  and,  in  some  cases,  extravagant  means  that  had 
to  be  adopted  to  meet  the  competition  in  the  buildings 
erected ;  the  latest  up-to-date  building  erected  being 
eclipsed  by  more  up-to-date  and  elaborate  buildings  in 
a  few  years.         . 

Both  labor  and  materials  had  been  rising  for  a  num- 
ber of  years,  although  the  saving  effected  in  the  form  of 
construction  of  the  work  might  possibly  partly  cover 
the  additional  cost,  although  the  cost  of  labor  had  not 
only  risen  considerably,  but  the  output  had  also  been 
reduced. 

These  matters,  however,  usually  right  themselves  in 
time,  as  it  is  not  to  be  supposed  that  buildings  were 
erected  unless  there  was  some  chance  of  their  being  a 
commercial  success.  Although  the  cost  of  building  had 
increased,  the  rents  for  commercial  buildings  had  in- 
creased in  a  greater  proportion  the  more  up-to-date 
buildings  commanding  far  higher  rents  than  the  older 
ones. 

Price  of  Building  During  the  War 

When  this  stupendous  conflict  was  first  thrust  upon 
us  the  position  was  not  apparently  at  first  properly  ap- 
preciated. "Business  as  usual"  was  attempted,  pre- 
suming that  we  could  carry  on  the  war  with  one  hand 
and  conduct  our  business  with  the  other. 

This  extraordinary  state  of  things  continued  for 
about  fifteen  months  and  the  prices  of  materials  during 
that  time,  with  the  exception  of  those  used  for  the 
actual  carrying  on  of  the  war,  did  not  advance  to  any 
appreciable  extent,  and  the  cost  of  labor  for  the  time 
remained  about  the  same.  Soon,  however,  the  enor- 
mous inroads  made  into  the  stocks  of  timber  in  the 
country,  used  in  the  construction  of  huts  for  the  troops 
and  other  military  purposes,  came  to  be  felt,  and  the 
cost  of  all  materials  that  we  had  previously  obtained 
from  abroad  advanced  rapidly,  owing  to  shortage  and 
increased  shipping  freights. 

Discontinuance  of  Private  Work 

When  all  private  work  had  eventually  to  be  stop- 
ped, to  allow  the  government  to  carry  out  those  enor- 
mous works  which  were  necessary  to  produce  the  sin- 
ews of  war,  the  prices  of  materials  continuouslv  ad- 
vanced, and  the  outi)ut  of  labor,  at  least  in  the  building 
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trades,  in  a  larj^e  luimljcr  of  cases  steadily  decreased. 
'I'he  practice  of  i)laciii,i;'  contracts  on  a  i)erccntafje  of 
])rofit  l>asis  did  not  tend  to  improve  matters,  and  to 
meet  the  exijjjencies  of  the  situation,  most  of  the  work 
havinjj^  to  he  done  in  a  very  sliort  time,  a  greater  cjuan- 
tity  of  lal)or  was  employed  than  could  be  used  advan- 
tageously. 

The  condition  of  things  soon  became  chaotic.  Quo- 
tations were  given  under  all  sorts  of  restrictions,  an<l 
were  subject  t  >  alteration  with(ntt  notice.  Stocks  were 
commandeered,  and  ])rices  of  all  materials  rose  consid- 
eiably,  and  are  still  rising. 

In  spite  of  the  tremendous  increase  in  ])rice.  many 
and  heavy  losses  were  incurred  on  luni])  sum  con- 
tracts, and  a  very  large  amount  of  the  work  now  being 
carried  out  is  on  a  cost  and  profit  basis,  or,  if  on  a  lumj) 
sum,  with  contingent  increases  for  rises  in  ])rices  ot 
labor  and  materials. 

What  will  eventually  be  done  with  i^re-war  con- 
tracts that  extended  into  the  war  period  and  the  con- 
tracts taken  during  the  war  still  remains  to  be  seen,  but 
the  api)lication  of  the  i)rinciples  underlying  the  Courts 
(Bmergency  I'owers)  Act  of  1917  may,  in  some  mea- 
sure, assist  in  distributing  the  loss  among  the  parties 
concerned. 

I  .shall  not  attemi)t  to  deal  with  the  prices  during 
the  war  in  detail,  as  no  useful  purpose  would  he 
achieved  by  doing  so.  We  hope  and  trust  they  are  only 
transitory,  and  will  soon  be  buried  in  oblivion.  It  must 
not  be  overlooked,  however,  that  the  prices  of  materials 
home  produced  and  the  few  that  are  imported  are  still 
going  .steadily  up.  and  it  is  impossible  to  .say  how  high 
prices  will  eventually  reach,  while  advances  are  con- 
tinually being  made  in  the  rate  of  wages. 

Price  of  Building  After  the  War 

I  now  come  to  the  last  ])hase  of  the  i)resumi)tive  or 
speculative  prices  for  work  that  will  proi^ably  rule  after 
the  war  is  over,  which,  of  course,  will  be  affected  to  a 
very  large  extent  by  the  conditions  under  which  peace 
is  made. 

Taking  lirst  the  cost  of  labor,  this  must  be  governed 
by  the  cost  of  living,  which  seriously  atifects  the  pock- 
ets of  wage-earners,  and  will  not,  in  my  opinion,  be  re- 
duced for  .some  years  to  come ;  aiid  I  submit  that  only 
by  the  reduction  in  the  cost  of  living  can  the  wages  of 
workmen  be  reasonably  expected  to  be  reduced. 

The  process  of  rate-cutting  by  reducing  the  scale  of 
payment  would,  of  course,  tend  to  slow  down  the  out- 
put, but  if  proper  rates,  in  the  tir.st  place,  are  arranged 
on  an  equitable  basis  by  the  employers  in  conjunction 
with  the  workmen,  and  workmen  choose  to  exert  them- 
selves, the  result  ought  to  be  satisfactory,  the  employ- 
ers benefiting  by  the  increased  outi)Ut.  and  the  com- 
petent workmen  would  be  enabled  to  earn  far  more 
with  the  general  public  benefiting  to  the  largest  extent. 

The  Cheaper  the  Work  Is  Done  the  Better  for  All 

There  were  certain  specialized  trades  ijefore  the 
war,  such  as  slating  and  tiling,  wood  block  floor,  mo.salc 
and  other  .special  floor  coverings,  gauged  brick-cuttmg, 
fencing,  certain  forms  of  metal  working,  glazing,  and 
many  others,  where  men  were  employed  always  at  the 
same  thing,  and  thus  became  far  more  expert,  where 
the  prices  at  which  these  particular  works  were  exe- 
cuted could  not  be  done  by  ordinary  tradesmen.  Surely 
if  the  work  is  done,  and  done  properly,  and  a  proper 
living  wage  is  to  be  earned,  the  cheaper  the  work  is 
done  the  better  for  all. 

if  some  sort  of  a  scale  of  wages  were  arranged  for 


out])ut,  which  was  not  immediately  varied  directly  the 
enii)loyers  considered  the  workmen  were  earning  too 
much,  or  varied  to  suit  the  requirements  of  those  peOjjIe 
whose  one  idea  a])i)cars  to  be  to  do  as  little  as  possible, 
not  only  would  the  cost  be  in  time  reduced,  liut  esti- 
mates could  be  much  more  closely  and  accurately 
priced. 

.As  occasitjn  arose  the  rates  could  be  revised  to  suit 
the  ])articular  localities  by  mutual  agreement,  and  I  feci 
ccjiivinced  that  in  this  way  the  cost  of  many  material- 
could  be  reduced,  and  a  great  many  savings  be  efTected 
in  the  course  of  working  and  fixing  the  materials  at  the 
site. 

Predicted  Result  of  the  War 

Considering  the  extensive  schemes  that  are  bfinj^ 
launched  for  industrial  housing  and  the  cost  of  same, 
unless  the  state  is  going  to  bear  a  serious  loss,  the  rents 
of  these  new  houses  will  ha\e  to  be  considerably  higher 
than  the  rents  paid  for  similar  houses  before  the  war. 
and  this  again  will  tend  to  raise  wages,  or  at  any  rate 
keep  them  at  a  high  level.  However,  taking  all  these 
things  into  consideration,  the  increased  output  which 
ought  to  result  from  better  wages,  shorter  hours,  and 
better  conditions  of  living  may,  when  the  excitement 
and  unrest  caused  by  the  war  has  calmed  down,  result 
in  the  lowering  of  the  cost  of  work  considerably. 
Whether  this  hai)py  result  will  follow  or  not  has  to  lie 
proved,  but  the  enormous  convulsion  caused  by  the 
war  may  have  startling  results,  especially  when  the 
boys  of  all  sorts  and  conditions  who  have  been  .so  gal 
lantly  lighting  for  their  king  and  country  return  to  us 
again. 

These  great  .social  questions  do  not  come  within  the 
sco]3e  of  this  paper  but  they  are  bound  to  have  a  far- 
reaching  efTect  on  the  prices  at  which  buildings  will  be 
erected  after  the  war. 

The  jirice  of  labor  will  naturally  largeh'  aflfect  the 
cost  of  materials,  and  if  the  labor  problem  in  the  pro- 
duction of  materials  can  be  entirely  solved  by  payment 
by  results,  the  cost  of  materials  ought  to  come  down  in 
a  reasonable  time  to  something  approximating  to  pre- 
war rates. 


35-Ton  Granite  Block  Rolled  from  Quarry 
to  Railroad 

A  novel  method  of  transporting  a  35-ton  block  of 
Texas  granite  to  the  railroad  is  described  in  Engineer- 
ing and  Contracting.  The  quarry  from  which  this 
granite  was  taken  is  situated  eight  miles  from  the 
nearest  railroad  station.  .\  poor  road  and  weak  bridge- 
connected  the  two.  I'-urthermore,  there  were  no  wag- 
ons in  the  vicinity  capable  of  handling  this  weight, 
so  that  it  was  decided  that  the  only  practical  method 
of  transporting  the  stone  was  to  roll  it  to  the  rail 
road.  This  was  done  by  tying  small  l<igs  to  tli< 
stone  with  wire  rope,  which  acted  as  a  tire  and  a- 
protection  to  the  block.  The  motive  power  was  sup 
plied  by  an  engine  mounted  on  a  truck  which  followed 
the  path  of  rock.  The  block  was  moved  forward  by 
unwrapping  a  wire  rope  which  had  been  previously 
wrapped  around  it,  by  winding  the  other. end  on  the 
drum  of  the  engine.  The  friction  between  the  block 
and  the  rough  road  prevented  it  from  traveling  faster 
than  desired  down  the  grades.  Several  streams  were 
crossed  but  no  unusual  difficulty  was  experienced. 
When  the  block  reached  its  destination  it  was  finished 
to  size  7  feet  scpiare  by  10  feet  before  being  placed 
on  the  railroad  car. 
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Would  Accept  Only  Competent  Men 

The  new  City  Commissioners  of  Montreal  have 
made  a  good  start.  Three  names  were  submitted  to 
Judge  Bruneau  as  arbitrators  in  a  dispute  between 
certain  proprietors  and  the  city  as  to  damage  caused 
by  the  alteration  of  street  levels  in  Hochelaga  Ward. 
These  names  were  approved  by  the  judge,  but  the 
Commissioners  emphatically  declined  to  agree,  on  the 
ground  that  two  of  the  gentlemen  are  clerks  of  the 
Practise  Court  and  of  the  Court  of  Appeal,  and  there- 
fore cannot  be  called  competent  to  determine  damage 
to  buildings  and  land,  and  the  third  has  an  action 
against  the  city,  and  is  usually  an  arbitrator  for  pro- 
])rietors  against  the  city.  In  the  opinion  of  the  Com- 
missioners the  Board  of  Arbitration  should  be  com- 
])osed  of  an  architect,  an  engineer,  and  a  builder,  such 
men  alone  being  competent  to  make  an  arbitration  in 
conformity  with  the  terms  of  the  agreement  between 
the  city  and  the  proprietors.  The  Commissioners 
declined  to  approve  of  any  but  competent  men.  One 
million,  four  hundred  thousand  dollars,  are  claimed 
by  the  proprietors,  while  the  city  admits  liability  for 
$200,000.  The  question  later  came  before  Judge  Brun- 
eau in  the  Superior  Court,  when  the  city  and  repre- 
sentatives of  the  proprietors  agreed  to  withdraw  arbit- 
ration proceedings  and  quash  the  act  of  compromise 
on  which  the  project  of  arbitration  was  passed." 


Development  in  Machine  Gun  Practice 

At  a  meeting  of  the  Montreal  branch  of  the  Can- 
adian Society  of  Civil  Engineers,  on  April  25,  Lieut. 
Ashworth  described  the  great  developments  which 
have  taken  place  in  machine  gun  work  since  the  be- 
ginning of  the  war.  Lieut.  Ashworth  took  the  place 
of  Lieut.  Philip  Bruneau,  who  had  been  suddenly  or- 
dered to  South  Virginia  as  a  machine  gun  instructor 
for  the  United  States  Army  and  also  (to  use  the  jocular 
phrase  of  Mr.  K.  B.  Thornton,  the  chairman) — had 
added  to  his  troubles  by  getting  married  that  evening. 
The  speaker,  who  has  been  thrice  wounded  and  also 
gassed,  told  of  how  the  machine  guns  protected  the 
infantry  advances,  by  means  of  barrages.  The  British 
were  now  using  the  Lewis  and  Vickers  guns,  which 
did  excellent  work.  The  pill  boxes  of  the  Germans 
were  constructed  of  reinforced  concrete,  with  walls 
(S  feet  thick,  and  could  only  be  destroyed  by  a  direct 
hit  from  a  heavy  high  explosive  shell.  Lieut.  Ash- 
worth described  the  indignation  of  British  soldiers 
on  finding  in  captured  pill  boxes  sacks  and  tags  show- 
ing that  they  had  been  made  of  British  cement.  Re- 
ferring to  the  German  mustard  gas,  the  speaker  stated 
that  it  was  very  dangerous,  as -it  had  a  burning  effect 
and  caused  wcnmds  which  were  very  difficult  to  heal. 


Good  Roads  in  Quebec 

The  one  million  dollars  voted  by  the  Quebec  Gov- 
ernment for  good  roads  will  be  allocated  as  follows: 
$150,000  for  the  Montreal-Quebec  Road;  $131,000  for 
the  Three  Rivers-Grand'Mere  Road;  $22,000  for  the 
Edward  VIL  Boulevard;  $11,000  to  repair  the  Sher- 
brooke-Derby  line,  and  $4,000  for  the  Chambly  Road. 
Seven  hundred  thousand  dollars  will  be  used  for  the 
imi)rovement  of  roads  in  different  munici|)alitics. 

The  Quebec  Streams  Commission,  of  which  Mr.  O. 
O.  Lefebvre  is  chief  engineer,  are  inviting  tenders  for 
the  construction  of  a  storage  dam  at  Lake  Brule,  ten 
miles   from    Beaupre,    P.Q.     The    shceme   consists   of 


three  dams,  a  wooden  crib  dam  filled  with  stone,  and 
two  small  earth  dams.  The  length  of  the  wooden  dam 
at  the  crest  is  to  be  225  feet,  and  the  pressure  face  is  to 
be  at  an  incline  of  45  degrees.  The  dam  will  rest  on 
solid  rock.  The  structure  will  give  additional  vvaier- 
power  to  the  hydro-electric  ])lant  of  the  T-aurei-tian 
Power  Com]jany. 


Contractors  Awarded  Damages 

The  acting  chief  justice  has  rendered  judgment  at 
St  John's,  Que.,  in  the  case  of  Quinlan  &  Robertson, 
Ltd.,  vs.  the  cities  of  St.  John's  and  Iberville.  The 
company  claimed  $70,945.95  damages  for  non-fulfil- 
ment of  a  contt-act  they  received  for  the  construction  of 
a  new  bridge  over  the  Richelieu  River.  The  contract 
had  been  annulled  owing  to  the  irregularity  of  the 
cities  concerned  in  not  having  the  i)roject  sanctioned 
by  ])lebiscite.  In  the  circumstances  the  court  held  the 
cities  were  liable  in  damages  towards  the  contractors, 
as  the  municipalities  had  neglected  to  make  i)rocedure 
regular  before  awarding  the  contract  to  ])laintiffs. 
Damages  were  assessed  at  $24,297,  with  interest  and 
costs. 


The  Dominion  Shipbuilding  Company's 
Plant 

Considerable  progress  is  being  made  on  the  plant 
of  the  Dominion  Shipbuilding  Company  at  the  foot 
of  Spadina  Avenue.  An  interesting  feature  of  the  con- 
struction is  that  part  of  the  site  is  being  made  up  by 
one  of  the  Harbor  Commission's  large  suction  dredges, 
while  construction  on  a  complete  section  of  the  site 
is  in  progress.  The  main  building  will  be  485  feet 
long  by  220  feet  wide.  The  cut  shows  a  portion  of 
the  east  end  of  the  plant,  i.e.,  the  furnaces  and  slabs. 


One  corner  of  the  Dominion  Sliip  Building  Company's  premises  on 
the  Spadina-Bathurst  lal<e  front. 

Toward  the  west  the  concrete  piers  and  foundations 
are  being  laid  for  the  machine,  blacksmith,  pipe  and 
electric  shops.  The  steel  for  the  other  shops  will  be 
fabricated  in  a  short  time.  The  contracts  on  hand 
call  for  twelve  ships ;  two  are  about  ready  now. 


The  offices  of  the  Quebec  Bridge  Board  of  Engi- 
neers have  been  removed  to  Ottawa.  It  will  be  sev- 
eral months  before  the  work  of  the  Board  is  com- 
pleted. Lieut.-Col.  C.  N.  Monsarrat,  the  chairman  of 
the  Board,  has  been  appointed  consulting  engineer  to 
the    Federal    Railways    De])artment. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Ill 

Saddle  Supports  Hose  in  Crusher  Plant 
Everyone  has  seen  a  hose  tied  up  with  stririg  where 
its  weight  drags  on  a  spud  coupled  to  a  horizontal  pipe 
at  some  distance  from  the  floor.  Sometimes  more 
pains  are  taken,  as  in  a  stone  crushing  plant  where 
the  writer  rigged  up  the  counterweighted  saddle  shown 
in  the  sketch.  It  was  easily  made  of  four  pieces  of 
wood,  a  strip  of  galvanized  sheet  iron,  a  4-part  sling 
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of  sash  cord  and  small  scrap  casting  for  counterweight. 
The  curve  was  made  somewhat  flatter  than  the  curve 
the  hose  took  in  filling  with  water,  to  prevent  kink- 
ing. Several  lengths  of  hose  broke  before  the  saddle 
was  put  in,  after  which,  of  course,  the  trouble  ceased. 
— L.  V.  Lauther,  in  News-Record. 


Automatic  Device  for  Regulating  the  Mixing  of 
Concrete 

In  order  to  decrease  the  liability  for  incorrect  time 
of  mi.xing  concrete  an  automatic  recording  device  has 
been  invented.  The  device  is  located  in  a  box  near  the 
large  gear  of  the  mi.xer,  with  which  is  is  connected  by 
means  of  a  short  horizontal  shaft  carryintr  a  worm  gear. 
The  shaft  is  rotated  by  means  of  another  gear  connect- 
ed to  the  large  gear  wheel.  The  device  is  equipped 
with  a  bell  and  recording  indicator.  When  the  mixing 
of  the  batch  is  completed  the  bell  rings,  thus  saving  the 
time  of  the  operator,  who  otherwise  has  to  remember 
when  the  batch  was  i)]accd  in  the  mixer,  in  addition  to 
watching  the  engine,  raisiijg  or  lowering  the  skip  with- 
out striking  careless  workmen,  supplv  the  proper 
amount  of  water  for  the  mixture,  and  finally  operate 
the  bucket  in  placing  the  concrete. 

The  batchmeter  machine  not  only  lessens  the  work 
of  the  operator,  thus  guarding  against  poorly-mixed 
ingredients,  but  also  shows  the  engineer  or  inspector 
that  the  materials  have  been  brought  together  properly. 
The  bell  seems  to  assist  in  speedinp-  up  the  work  of  the 
whole  organization ;  the  men   in   front  of  the   mixer 


speed  u])  to  receive  the  next  batch  ;  also  the  men  behind 
tile  mixer  are  awakened  to  the  fact  that  their,  material 
should  be  in  the  ski])  in  the  next  few  seconds  to  jirc- 
vent  delay. 


Shores  with  Detachable  Heads  Easy  to  Store  and  Ship 

The  detachable  head  for  form  shores  shown  in  the 
sketch  makes  it  easy  to  store  and  ship  the  shores  be- 
cause of  the  space  saved.  One  of  the  heads  is  slipped 
over  a  4  X  4-inch  post  and  nailed  to  it  with  double- 
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headed  nails,  which  can  be  quickly  pulled.  This  makes 
as  rigid  a  construction  as  the  ordinary  shore,  while 
when  the  forms  are  taken  down  the  posts  can  be  com- 
pactly piled  in  one  place  and  the  heads  in  another. — 
J.  T.  Sullivan,  in  News-Record. 


Setting  Column  Forms 
Considerable  time  and  expense  is  often  involved  in 
the  proper  aligning  of  column  forms,  especially  in  the 
cases  where  odd  geometrical  shapes  are  used.  A  very 
good  method  is  to  build  a  small  form  out  of  2  in.  x  4  in. 
stock,  of  the  proper  jjrofile,  and  place  these  small  forms 
as  a  base  for  the  column.  The  carpenter  can  readily 
line  up  the  small. boxes  .and,  after  the  concrete  has  set, 
can  use  the  base  as  a  template  for  placing  the  longer 
and  more  cumbersome  form.  All  that  is  necessary  is 
to  place  the  column  form  over  the  template,  plumb  it 
up,  and  brace  it.  A  further  advantage  in  having  the 
short  section  pre-cast  is  found  in  levelling  the  top  of 
the  forms.  V>y  leaving  the  forms  a  little  short  one  can 
drive  wedges  underneath  the  form  and  have  an  adjust- 
ment of  two  or  three  inches. 


The  Barrett  Company  are  distributing  a  little  book- 
let entitled,  "Nox-Aer-Leek,"  which  is  described  as  a 
tough,  elastic,  adhesive  cement  for  preventing  infiltra- 
tion of  air  in  brick  boiler  settings.  The  booklet  de- 
scribes the  various  conditions  under  which  this  cement 
has  proven  advantageous  and  explains  its  method  of 
application. 
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Montreal  vs.  Cook  Construction  Co. 

Arbitration  l)etweeu  the  city  of  Montreal  and  the 
Cook  Construction  Company  in  reference  to  the  en- 
largement of  the  aqueduct  is  now  proceeding.  The 
arbitrators  are  Messrs.  W.  F.  Tye,  J.  M.  Fairbairu,  and 
Aime  GeofTrien.  The  city  cancelled  their  contract  with 
the  Cook  Construction  Company,  with  the  work  par- 
tially finished.  The  company  are  claiming  damages  for 
delay,  etc.,  while  the  city  are  making  a  counter-claim. 
Many  witnesses  have  been  called,  including  several 
Montreal  engineers.  The  case  is  expected  to  last  for  a 
considerable  period. 


Major  W.  T.  Wilson,  of  the  Montreal  Light,  Heat 
and  Power  Com])any,  has  presented  to  the  Canadian 
Society  of  Civil  Engineers  a  paper  knife  made  out  of 
steel  from  guns  captured  from  the  Germans  at  Pass- 
chendaele.  The  paper  knife,  dagger  shape,  was  made 
at  the  front,  and  is  ornamented  at  the  handle  with  a 
lady's  head,  beautifully  drawn  on  the  steel. 


The  president  and  secretary  of  the  Canadian  Society 
of  Civil  Engineers  have  been  appointed  to  meet  the 
president  and  secretary  of  the  Mining  Institute  to 
discuss  any  questions  of  mutual  interest,  which  may 
arise,  with  a  view  to  concerted  action. 


New  Members  C.S.C.E. 

The  following  have  been  elected  members  and  associate 
members  of  the  Canadian  Society  of  Civil  Engineers: — 

Members — Messrs.  Frederick  John  Bell,  Toronto;  presi- 
dent and  general  manager  of  the  Canada  Wire  &  Cable  Co., 
vice-president  of  the  St.  Catharines  Steel  and  Metal  Co., 
manager  for  Mr.  E.  A.  Wallberg,  C.E.,  Montreal,  and  ad- 
visor to  the  Laurentian  Power  Co.;  Geo.  L.  Guy,  Winnipeg, 
in  private  practise  as  an  electrical  engineer,  and  engineer  of 
the  Public  Utilities  Commission  of  Manitoba;  Benjamin  F.  C. 
Haanel,  Ottawa,  chief  engineer.  Fuels  and  Fuel  Testing, 
Mines  Department,  Branch  of  Mines,  Ottawa;  Charles  John- 
son, Oakville,  Ont.;  engineer  of  the  Toronto  and.  York  Radial 
Railway;  Harold  Rindal,  Vancouver,  engineer  of  the  B.  C. 
district,  C.  P.  R.,  in  charge  of  all  engineering. 

Associate  Members — Messrs.  Walter  C.  Campbell,  To- 
ronto, partner  in  Messrs.  Campbell  and  Lattimore,  contrac- 
tors; Walter  C.  Gillis,  Ottawa,  assistant  and  chief  draftsman 
to  O.  S.  Finnic,  Department  of  the  Interior;  John  C.  Meade, 
Regina,  in  1912,  assistant  engineer,  roads  and  municipal  work, 
city  of  Regina,  and  in  July,  1917,  discharged  as  Lieut.,  having 
served  six  months  in  France  with  Canadian  Engineers;  Raoul 
de  M.  Prevost,  Montreal,  first  assistant  engineer  on  the  staff 
of  the  Geodetic  surveys  department,  city  of  Montreal;  Fred- 
erick G.  Smith,  Ottawa,  assistant  structural  engineer,  Depart- 
ment of  Public  Works,  Ottawa;  Frank  W.  Townsend,  Regina, 
engineer  for  Imperial  Oil  Company  in  charge  of  a  refinery; 
William  Wotherspon,  Calgary,  engineer,  Department  of  In- 
terior, Irrigation  branch,   Calgary. 

Transferred  from  Associate  Member  to  Member — Messrs. 
William  J.  Dick,  Ottawa,  mining  engineer.  Commission  of 
Conservation,  Ottawa;  Edmund  L.  Miles,  Calgary,  inspector 
for  Department  of  Interior,  Irrigation  Branch,  Calgary; 
Needham  E.  Waddell,  Kansas  City,  Missouri,  member  of  the 
firm  of  Waddell  and  Son,  of  Kansas  City  and  New  York,  in, 
charge  of  Kansas  City  office,  specializing  in  bridge  work. 

Transferred  from  Student  to  Associate  Member — Mr. 
John  Erskine,  Hamilton,  Ont.,  Captain  in  infantry,  and  form- 
erly engaged  on  the  Bloor  Street  Viaduct,  Toronto,  and  in 
charge  of  hydraulic  dre.dging,  Ottawa. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Permits  to  the  value  of  .$10,4:!,5  were  issued  in  Chatham, 
Ont.,  during  the  month  of  April. 

The  Interurban  Engineering  Company,  Ltd.,  has  been  in- 
corporated, with  a  capital  of  $35,000,  head  office  n  Toronto. 

Tlie  Carter-Halls-Aldinger  Company,  of  Winnipeg,  has 
been  awarded  the  contract  for  the  relining  of  the  Rogers 
Pass  tunnel  with  concrete  for  the  C.P.R. 

A  theatre  is  to  be  built  in  Regina  this  summer  for  the 
-Pantages  vaudeville  circuit,  at  a  cost  of  about  .$100,000.  A.  J. 
Rowley,  of  Regina,  is  the  architect  for  the  building. 

Two  hundred  bricklayers  went  on  strike  in  Toronto  on 
May  1.  Their  demand  was  for  a  wage  of  70c  and  weekly 
pay.  Some  of' the  employers  granted  the  increase  and  their 
men  continued  at  work. 

The  estimates  of  the  British  Columbia  Department  of 
Public  Works  include  an  item  of  $1,437,040  for  maintenance 
and  repairs  to  roads,  but  no  provision  has  been  made  for 
new  construction  work. 

James  &  Smith,  Ltd.,  is  the  name  of  a  company  recently 
incorporated,  with  a  capital  of  $40,000,  head  office  in  Toronto. 
Among  the  objects  set  forth  in  its  charter  is  to  carry  on  a 
building  and, general  contracting  business. 

Appropriations  have  been  passed  by  the  Toronto  City 
Council  for  additions  to  the  Perth  Avenue  and  Queen  Alex- 
andra schools.  Each  addition  will  be  in  the  form  of  a  separ- 
ate building,  on  a  site  adjoining  the  main  school. 

Work  is  being  started  in  connection  with  the  sawmill  of 
the  Timberland  Lumber  Company  on  the  south  side  of  the 
Fraser  River,  just  across  from  New  Westminster.  It  is 
hoped  to  have  the  mill  in  operation  by  December. 

The  Minister  of  Pubic  Works  has  announced  that  work 
on  the  breakwaters  in  connection  with  the  harbor  work  at 
Toronto  will  not  be  continued  during  the  war.  The  reclama- 
tion work  at  Ashbridge's  Bay,  however,  is  to  be  completed. 

The  committee  appointed  by  the  Brantford  Board  of 
Trade  to  organize  a  com.pany  to  build  houses  suitable  for 
mechanics  and  other  working  men  with  a  view  to  selling  them 
on  the  installment  plan  has  for  its  president  Thomas  Hendry 
and  as  secretary  P.  T.  Knowles.  The  committee  will  hold 
weekly  sessions. 

London's  building  permits  for  April  number  114,  and  are 
valued  at  $8.''),3C0,  which  compares  with  140  permits,  valued  at 
$84,390  taken  out  in  the  same  month  in  1917.  There  has  been 
a  total  of  190,  at  a  value  of  $148,585,  issued  up  to  April  30  this 
year,  as  against  335,  valued  at  $103,330,  during  the  correspond- 
iii.g  period  in  1917. 

The  operating  profits  of  the  National  Brick  Company  of 
Laprarie,  Ltd.,  for  the  year  ended  February  38  totalled  $33,957, 
after  writing  off  depreciation,  etc.,  against  $33,714  in  the  pre- 
vious year.  Mr.  Ayer,  the  president,  stated  that  it  would  be 
necessary  for  the  bondholders  and  shareholders  to  meet  be- 
fore the  fall  to  consider  the  question  of  paying  interest  on 
the  bonds. 

The  Canadian  Northern  Railway,  now  under  government 
ownership,  has  begun  work  at  Leaside,  Toronto,  on  a  round- 
house and  on  locomotive  and  car  repair  shops.  A  big  water 
tank  is  already  up.  The  new  buildings  are  located  immedi- 
ately north  of  the  C.P.R.  yards  and  northeast  of  Leaside  sta- 
tion, where  a  large  tract  of  land  for  this  purpose  was  secured 
some   years   ago.     Other   works   will   soon    follow,   including 


378 


THE    CONTRACT    RECORD 


May  8,  1018 


freight  sidings,  terminals,  and  despatchers'  headquarters.  The 
Canadian  Northern  is  likely  to  withdraw  from  the  Union 
Station  and  to  operate  from  the  new  North  Toronto  Station. 

A  deputation  from  Prince  Edward  and  Hastings  Coun- 
ties recently  interviewed  Hon.  F.  G.  Macdiv'"''!-  Minister  of 
Public  Works  for  Ontario,  to  request  government  aid  for  the 
erection  of  a  hridge  on  the  line  between  the  two  counties. 
There  is  at  present  a  bridge  owned  by  a  private  company,  but 
application  is  l)cing  made  to  doul)le  the  toll,  and  the  counties 
want  another  outlet. 

The  Master  Masons'  Section  of  the  Toronto  Builders' 
Kxchange  held  a  very  enjoyable  social  evening  on  April  18th 
at  (1.4.5,  at  the  Hotel  St.  Charles,  Mr.  Geo.  Stocker,  president, 
occupied  the  chair.  A  i)rogram  of  songs  and  readings  was 
followed  by  a  helpful  discussion  of  labor,  and  other  problems 
relative  to  the  l)uilding  industry.  Several  applications  for 
membership  were  received. 

The  Toronto  Harbor  Commission  has  made  a  start  on 
their  program  of  work  for  this  season.  Operations  will  be 
largely  confined  to  reclaiming  land  and  preparing  it  for  sites 
for  new  industries.  Two  24-inch  dredge  pumps  are  now 
operating,  one  at  the  foot  of  Bathurst  Street  and  the  other  in 
the  Cherry  Street  ship  channel.  Two  smaller  .pumps  are 
working  in  the  slips  of  the  Dominion  Shipbuilding  Company. 
The  annual  meeting  of  the  Master  Carpenters'  Section 
of  the  Toronto  Builders'  Exchange  was  held  on  April  18th. 
Officers  were  elected  as  follows: — President,  W.  Clark,  Jr.; 
first  vice-president,  T.  Painter,  Jr.;  second  vice-president,  C. 
B.  Jackson;  treasurer,  J.  Brown;  representative  to  Board  of 
Directors,  T.  Painter.  It  was  decided  to  increase  the  scale 
.'i  cents  per  hour,  the  maximum  not  to  exceed  00  cents.  This 
section  will  hold  a  luncheon  on  May  2nd. 

Apportionment  of  the  cost  of  the  bridge  to  be  constructed 
by  the  Toronto-Hamilton  Highway  Commission  over  Mimico 
Creek  has  recently  been  made  by  the  Ontario  Railway  and 
Municipal  Board,  as  follows:  City  of  Toronto,  45.6  per  cent.; 
balance  to  be  distri])uted  between  York  County,  Etobicoke, 
New  Toronto,  ami  Mimico  in  the  respective  proportions  of 
.57.12,  17.14,  10.21,  15..5:!.  It  has  not  yet  been  decided  whether 
the  new  hridge  will  be  of  steel  or  concrete.  The  cost  has 
l)een  roughly  estimated  at  $25,000. 

It  is  expected  that  the  new  bridge  which  has  been  m 
course  of  construction  at  the  foot  of  Cherry  Street,  Toronto, 
since  last  November  will  be  com.pleted  by  the  first  of  July. 
This  structure  has  1)een  erected  by  the  Toronto  Harbor  Com- 
mission in  connection  with  their  reclamation  work.  It  has  a 
120-foot  span,  with  a  Strauss  bascule  lift  00  ft.  wide,  and  is 
designed  to  carry  street  railway,  vehicular,  and  pedestrian 
traftic.  The  cost  of  the  bridge  will  be  about  $150,000.  It  is  at 
the  main  entrance  to  the  eastern  harbor  terminals. 

Quite  a  number  of  dwellings'  are  being  built  in  Toronto— 
practically  all  of  them  of  the  better  class,  including  houses 
valued  at  from  $10,000  to  $15,000.  Large  construction  under- 
takings are  not  very  numerous,  but  there  are  reports  regard- 
ing some  big  jobs  planned  for  this  season.  One  of  these  is 
the  big  Eaton  warehouse  to  be  erected  on  Bayside  Park,  at  a 
cost  of  some  two  and  a  half  millions.  It  is  also  said  that 
work  will  start  soon  on  the  new  Eaton  store,  whch,  accord- 
ing to  the  proposals  made  last  year,  will  cost  about  eleven 
million  dollars. 

A  bill  to  incorporate  the  Canadian  Niagara  Bridge  Com- 
pany has  been  brought  up  before  the  Railway  Committee  of 
the  Commons.  The  object  of  this  company  is  to  build  a  new 
international  bridge  over  the  Niagara  River  from  some  con- 
venient point  between  Chippawa  and  Port  Erie  on  the  Cana- 
dian side  to  the  opposite  side  of  the  river  in  the  State  of  New 
York.  No  objection  was  raised  to  the  plans  of  the  cornpany, 
but  the  committee  stipulated  that  the  boulevard  of  the  Niagara 


I'"alls  Park  Commission  must  not  be  interfered  with  except 
with  the  consent  of  the  commissioners;  and,  failing  this,  plans 
will  be  subject  to  the  approval  of  the  Dominion  Railway 
Board.  The  committee  also  decided  that  provision  must  be 
made  for  general  as  well  as  fur  railway  traffic,  which  is  the 
primary  purpose  of  the  bridge.  Baron  Shaughnessy  is  in- 
terested in  the  scheme;  also  President  A.  11.  Smith,  of  the 
New  York  Central  Railway.  The  borrowing  powers  of  the 
company  are  limited  to  eight  million  dollars.  It  is  said  the 
l)ridge  will  cost  seven  millions.  It  must  be  started  within 
two  and  finished  within  five  years. 


Personals 

Lieut.  Percy  Booth,  of  the  C.1-".C.,  commanded  by  Col. 
White,  has  been  promoted  to  captain.  He  went  overseas  in 
liMO  as  a  lieivtenant  in  the  342nd  Forestry  Battalion.  Pre- 
vious to  enlistnient  he  was  on  the  sfaflf  of  Ross  &  Macdonald, 
architects,  having  his  B.  ,^rch.  degree,  McGill. 

Lieut.  E.  V.  Deverall,  of  Toronto,  has  lieen  awarded  the 
Military  Cross.  Lieut.  Deverall  graduated  from  tire  l''aculty 
of  Applied  Science  and  Engineering,  University  of  Toronto,  in 
1915,  and  previous  to  enlistment  was  on  the  staff  of  the  Do- 
minion Bridge  Company.  He  was  previously  with  the  10th 
Royal  Grenadiers,  bu  recenly  was  granted  his  commission  in 
the  Royal  Engineers.   Last  October  he  was  reported  wounded. 

Lieut.  C.  F.  Szammers,  a  1911  graduate  of  the  Faculty  of 
.'Applied  Science,  University  of  Tbronto,  is  now  O.C.  of  the 
Canadian  Corps  Tramways,  Section  1,  which  is  a  composite 
unit  of  the  Pioneer  Company  and  the  Construction  Corps, 
B.E.F".  .'\fter  graduating,  Lieut.  Szammers  followed  his  pro- 
fession with  Sherwood  &  Sherwood,  Toronfo,  but  enlisted  as 
a  corporal  with  the  Second  Canadian  Pioneers,  being  shortly 
promoted  to  sergeant  and  later  to  lieutenant.  He  has  been 
serving  in  I'rance  for  some  time,  and  is  now  engaged  in  build- 
ing light  railways  to  the  front  lines. 

Lieut.  Alexander  McKenzie  West,  of  the  Canadian  Engi- 
neers, who  last  December  won  the  Military  Cross  and  was 
mentioned  in  Sir  Douglas  Haig's  despatches  on  January  1, 
was  awarded  this  decoration  "for  constructing  a  bridge  under 
severe  fire,  enabling  the  troops  to  open  an  attack."  Lieut. 
West  is  a  1908  graduate  of  the  F'aculty  of  Applied  Science 
and  Engineering  of  the  University  of  Toronto,  and  his  home 
town  is  Hespeler,  Ont.  At  the  time  of  his  enlistment,  how- 
ever, he  was  municipal  engineer  of  North  Vancouver.  While 
serving  with  a  field  company  of  the  Canadian  Engineers  on 
the  west  front,  in  .April,  1917,  he  was  reported  wounded  in 
action.  He  is  now  attached  to  the  chief  ejigineer's  stafT  at  the 
corps  headquarters. 

A  farewell  dinner  and  presentation  to  M.  V.  Sauer.  B..\. 
Sc.  chief  desi.gning  engineer  on  the  Greater  Winnipeg  Water 
District  scheme,  brought  together  a  large  and  representative 
assembly  of  the  members  of  the  staff  on  .April  11.  at  the  Fort 
Garry  Hotel.  Mr.  Sauer  has  been  connected  with  the  scheme 
from  the  beginning  and  as  Mr.  W.  G.  Chace's  lieutenant  and 
right-hand  man  has  proven  his  ability  and  resource  in  every 
branch  of  the  complex  work  entrusted  to  him.  He  is  now 
leaving  Winnipeg,  having  accepted  a  position  in  the  hydraulic 
department  of  the  Hydro- Electric  Power  Commission  of  On- 
tario. Mr.  Sauer  carries  with  him  an  evidence  of  the  appre- 
ciation of  his  fellow-workers  in  the  shape  of  a  gold  watch  and 
chain  and  an  illuminated  address  presented  by  Mr.  R.  D. 
Waugh,  commissioner  of  the  Greater  Winniipeg  Water  Dis- 
trict, who  occupied  the  chair  on  this  occasion.  Others  who 
spoke  in  congratulatory  terms  of  Mr.  Sauers'  work  were 
Messrs.  W.  H.  Carter,  president  of  Carter-Halls-.Mdinger. 
Ltd.;  C.  B.  Kelly,  of  Thomas  Kelly  &  Sons;  R.  D.  Waugh. 
Jr.,  and  C.  P.  Kelpin.  Mr.  Sauer  was  formerly  with  the  On- 
tario Power  Company,  Toronto. 
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Ganadian  Gongress 
Advanced  Good  Roads  Gause 

THE  Canadian  Good  Roads  Association  held  a 
very  successful  convention  in  Hamilton  last 
week,  and,  considering  the  conditions  under 
which  we  are  living  to-day,  it  is  evidence  of  the 
general  interest  in  good  roads  and  the  fixed  conviction 
that  they  are  wartime  necessities  that  the  attendance 
was  so  good  and  the  discussions  so  practical  and  ani- 
mated. 

Of  course,  the  association  met  primarily  to  ex- 
change ideas  on  the  best  methods  to  adopt  in  building 
])ermanent  roads,  but  much  of  the  work  of  such  an 
organization  must  be  of  an  educational  nature,  and  it  is 
liOl)cd  that  the  ])ublicity  given  to  the  congress  proceed- 
ings will  go  a  long  way  toward  acquainting  the  general 
public  with  tlie  jjossibilities  of  good  roads  and  rouse 
them  to  organize  so  that  their  demands  mav  reccixe 
attention. 

The  congress  was  fortunate  in  iiasing  among  the 
delegates  men  of  the  widest  exi)erience,  from  both  Can- 


ada and  the  United  States — the  type  that  will  admit 
that  they  have,  at  times,  made  mistakes.  Indeed,  the 
whole  attitude  of  these  men  was  to  make  a  clean 
"breast"  of  everything,  so  that  road  engineers  and 
superintendents  should  not  again  fall  into  the  same 
errors.  This  attitude  created  a  most  healthy  atmos- 
phere throughout  the  proceedings,  and  it  is  certain 
that  the  whole  big  question  of  good  roads  stands  to 
benefit  very  materially  from  the  congress  proceedings. 
•.  The  one  word  that,  before  all  others,  must  have  be- 
come engraved  on  the  memory  of  every  delegate  was 
"drainage,"  and  second  in  importance  comes  "founda- 
tion." Speaking  of  the  United  States  roads,  Mr.  Mac- 
Donald  did  not  hesitate  to  admit  that  the  greater  per- 
centage of  their  so-called  ])ermanent  roads  were  unable 
to  carrv  modern  motor  traffic.  To  use  his  own  words : 
"We've  been  buying  ex])crience.  Now  we  have  to 
begin  and  build  our  roads  all  over  again." 

Canada,  just  on  the  threshold  of  an  era  of  road- 
building  activity,  should  be  grateful  for  Mr.  McDon- 
ald's tip,  and,  if  wise,  will  ])rofit  by  it.  As  far  as  it  is 
humanly  ])ossible  let  us  Iniild  for  permanence.  Where 
that  is  not  practicable  let  us  bear  in  mind  the  warning 
so  frequenth'  given  by  the  various  speakers,  that  main- 
tenance is  next  best  tp  permanence;  indeed,  that  there 
is  no  such  thing  as  ])ermanence  in  roadways,  l-'or  the 
present  we  can,  at  least,  ''rnaintain"  our  roads — let  no 
false  arguments  of  economy  interfere. 


Importance  of  Attention  to  Detail 

STRICT  attention  to  detail  is  a  very  important 
item  for  the  consideration  of  the  contractor.  The 
success  of  any  contract  not  only  depends  on  sat- 
isfactory labor,  plant  and  material,  but  upon  care- 
ful supervision  of  each  detail  in  the  construction,  in 
order  to  save  time  and  eliminate  cost  as  far  as  pos- 
sible. 

Perhaps  too  much  attention  cannot  be  given  at 
present  to  supervision.  The  bulk  of  the  labor  now 
is  done  by  inexperienced  workmen,  who  perhaps  are 
not  concerned  to  any  great  extent  with  the  necessity 
of  strict  economy  in  arranging  and  placing  materials. 
It  is  often  difficult  to  explain  to  the  men  how  work 
should  be  done,  especially  in  the  placing  of  forms, 
etc.,  for  concrete  structures.  Much  time  and  labor 
may  be  saved  by  a  preliminary  study  of  the  method 
of  placing  the  forms  on  one  section  of  the  structure 
so  as  not  to  interfere  with  the  work  in  another. 

On  large  jobs  many  firms  have  lately  constructed 
small  models  of  the  form  work  beforehand  and  in  many 
instances  considerable  time  and  money  has  been  saved 
by  careful  study  of  this  model  to  determine  what  part 
of  the  structure  should  be  partially  or  fully  completed 
before  another  section  is  started.  It  is  much  easier 
to  get  a  foreman  to  understand  what  is  required  by 
using  a  model  than  by  taking  him  into  the  office  and 
using  plans  which  are  more  or  less  difficult  to  follow 
and  can  show  gra])hically  but  one  plane  at  a  time. 

In  most  work  the  stopping  of  a  steam  shovel,  con- 
crete mixer,  etc.,  for  ten  minutes  may  seem  negligible, 
but  it  is  not  only  the  time  lost  by  the  machine  itself, 
but,  because  of  the  close  relation  between  one  part 
of  the  work  and  another,  when  this  ten  minutes  lo.ss 
has  been  traced  through  the  different  operations  its 
time  value  will  have  increa.sed  to  an  alarming  extent 
and  with  it  the  ultimate  cost  of  the  work. 

Considerable  increase  in  the  cost  of  construction, 
as  evidenced  by  the  final  estimate,  will  be  found  due 
to  breaking  some  part  of  the  working  equipment.     It 


380 


THE    CONTRACT    RECORD 


May  15,  1918 


is  true  that  breaks  .sometimes  occur  where  least  ex- 
pected and  without  any  previous  indication  of  weak- 
ness. On  the  other  hand,  a  pulley  which  has  been 
cracked  for  weeks  is  still  in  use;  a  rope  badly  worn  is 
still  doinjj  duty;  that  shovel  handle  has  been  split  for 
some  time.  But  in  these  days  of  High  prices  it  is 
essential  that  each  tool  be  used  as  long  as  it  will 
give  service  without  using  up  extra  time  by  reason 
of  its  inefificiency.  However,  there  is  no  telling  when 
the  break  will  occur,  and  if  an  extra  tool  has  not  beert 
])laced  in  expectancy,  it  means  a  hold  up  and  a  hold 
u])  costs  money. 

On  all  work,  a  competent  man  should  make  frequent 
trii)s  for  inspection  purposes,  special  attention  being 
paid  to  the  condition  of  the  plant  equii)ment  as  well 
as  to  note  how  a  delay  in  one  part  of  the  work  will 
cause  delays  in  other  operations.  Careful  study  be- 
forehand of  where  materials  can  be  obtained  with  the 
least  possible  delay  should  be  made.  It  is  a  good  idea 
to  draw  up  a  schedule  of  the  operations  and  to  adhere 
to  this  as  nearly  as  possible. 

Smoothness  and  regularity  in  the  carrying  on  of 
the  work  not  only  decrease  the  cost  materially,  but 
it  reacts  on  the  labor,  in  such  a  manner  as  to  make 
every  man  satisfied  with  his  part  of  the  project  and  by 
good  will  and  ct)-o])eration  the  ma.xinium  degree  of 
work  is  obtained  with  the  minimum  amount  of  friction 
and  dissatisfaction. 


Time  is  the  Essence  of  the  Contract 

I.\  a  brief  letter  of  comment  from  Mr.  J.  P.  Anglin, 
reproduced  elsewhere  in  this  issue,  he  makes  the 
statement  that  unless  the  scheme  for  the  breaking 
of  new  land  in  the  West  by  contractors  gets  under 
way  immediately  there  is  little  chance  of  influencing 
the  1919  production.  It  surely  would  be  a  grave  error, 
in  these  days  of  grain  shortage,  to  have  such  an  excel- 
lent proposition  fall  through  without  giving  it  a  fair 
trial.  There  can  scarcely  be  any  room  for  doubt  that 
large  areas  of  land  could  be  cropped  in  this  way_  that 
will  otherwise  be  idle.  The  only  uncertainty  is  as  to 
the  cost,  and  is  this  a  thing  to  be  considel-ed  if  our  men 
in  Europe  are  short  of  food?  Besides,  it  is  likely  to 
prove  most  profitable.  If  the  people  of  Canada  see  the 
government  deliberately  neglect  any  promising  opjior- 
tunity  of  increasing  food  production  will  they  be  likely 
to  heed  the  food  controller  when  he  counsels  absten- 
tion? If  conditions  are  half  as  bad  as  they  are  officially 
reported  to  be,  this  contractors'  scheme,  and  any  other 
that  promises  assistance,  should  be  given  instant  and 
liberal  consideration. 


McGill  Science  Results 

The  results  of  examinations  in  faculties  of  .\rts  and 
A])plied  Science  at  McGill  University  have  been  made 
])ublic.  In  ai)plied  science  Mr.  F.mil  Edwin  Weibel, 
who  graduated  as  a  mechanical  engineer,  won  the  Brit- 
ish Asociation  medal  and  the  Crosby  Steam  Gauge  and 
Valve  Company's  prize  for  summer  essay,  while  he 
took  honors  in  hydraulics  and  laboratory  and  hydrau- 
lics machines,  machine  design,  and  thernio-dynamic.-.. 

Passed  for  B.Sc.  Degree 

Civil  engineering — ^llenri  B.  PcUetier.  Montreal. 
Unranked — .\rthur  A.  Brown,  Ottawa. 

Electrical  engineering  (in  order  of  merit) — Jo.seph 
M.   C()nrf)y.   Britannia   Bay,  Ont. ;  Joseph   A.   Dionnc, 


Montreal;  William  McL.  Moore,  Sydney,  N.S. ;  Wil- 
liam R.  Way,  Montreal;  Daniel  McL.  Sutherland,  I^'ew 
(jlasgow,  N.S. ;  Leo  J.  Jordan,  Lindsay,  Ont.;  'I'hoina.s 
J.  I'ox,  New  York ;  Frederick  L.  Cann,  I'eterRoro,  Ont. 
Unranked — Ira  W.  Beverly,  Rossland,  B.C. ;  William 
II.  Gerrie,  Kenora,  Ont.;  James  F.  Patterson,  Mont- 
real ;  Roy  A.  Weagant,  N  cw  York. 

Mechanical  engineering  (in  order  of  merit) — ICniil 
K.  \Veibel,  Montreal ;  Charles  S.  Parke,  Hamilton ; 
Hugh  A.  Crombie,  Toronto. 

Mining  engineering  (in  order  of  merit) — Harolcl  M. 
Roscoc,  Centreville,  N..S. ;  Edward  A.  Livingstone. 
Washington,  D.C.  Unranked — William  Weir,  Notre 
Dame  de  Grace,  P.Q. 

Chemical  engineering  (in  order  of  merit) — Herman 
R.  Dorken,  Westmount,  V.Q.;  Clifford  Greaves,  Bar- 
bados, B.W.I.  Unranked — George  G.  Ulmer,  jr.,  Mont- 
real. 


Model  Housing  Scheme  for  Vancouver 

Comparatively  few  homes  have  been  erected  in 
Vancouver  since  the  outbreak  of  the  war,  this  being 
largely  due  to  the  fact  that  the  city  had  been  over- 
built in  the  preceding  three  years,  owing  to  the  good 
times  and  the  steady  increase  in  population  then 
marked  up.  The  return  of  prosperity  last  year  to 
nearly  every  line  of  business,  along  with  the  rapid  de- 
velopment of  the  shipbuilding  industry,  has  brought 
to  Vancouver  some  thousands  of  new  citizens,  and  as 
a  consequence  the  housing  problem  has  become  acute. 
Desirable  dwellings  are  admittedly  very  scarce,  the 
result  being  seen  in  a  rapid  advance  in  rental  values, 
in  which  apartment  house  owners  have  shared  to  the 
full. 

Under  these  circumstances  the  public  will  welcome 
with  ])articular  interest  the  news  that  the  Taylor  En- 
gineering Co.,  Ltd.,  of  which  A.  J.  T.  Taylor  is  man- 
aging director,  has  in  hand  a  scheme  to  establish  in 
Point  Grey  municipality  a  model  home  community 
of  225  dwellings  on  a  53  acre  block  of  C.  P.  R.  land 
west  of  Granville  Street,  between  Thirty-seventh  and 
Forty-first  avenue,  and  cast  of  the  Kerrisdale  gardens 
of  that  com])any.  The  surveying  of  the  pro])crty  will 
soon  be  completed,  when  roadbuilding  and  other  pre- 
liminary work  will  be  proceeded  with.  The  location  of 
the  block  chosen  is  ideal  from  a  residential  point  of 
view;  there  is  a  fine  outlook  both  north  and  south, 
and  two  or  three  street  car  lines  within  reasonable 
distance. 

It  is  proposed  to  erect  a  class  of  moderate  priced 
buildings  which  will  vary  greatly  in  design  and  com- 
bine all  the  modern  improvements  and  time-saving 
aids  that  are  incorporated  in  the  model  community 
towns  now  becoming  quite  numerous  in  the  East. 
Electric  light  and  heat  for  cooking  purposes,  also 
steam  heat,  will  be  furnished  to  all  houses  from  cen- 
tral systems,  and  garage  accommodation  will  also  be 
provided.  It*  is  expected  the  residents  will  comprise 
persons  whose  incomes  range  from  $125  to  $200  a 
month.  Such  citizens  may  ]iurchase  homes  outright, 
by  cash  agreement,  or  if  preferred  make  monthly  pay- 
ments on  a  rental  basis. 

The  com])any's  ])lans  include  the  construction  of 
hard  surface  roadways  and  walks  and  the  laying  of 
sewers  and  watermains  to  connect  up  with  the  muni- 
cipal systems. 
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Road  Construction  and  Maintenance 


ROAD  IMPROVEMENT  IN  MANITOBA-1917 

By  Mr.  Archibald  McGillivray* 

THE  general  progress  of  constructing  roads  un- 
der "The  Good  Roads  Act"  of  the  Province 
of  Manitoba  has  been  very  satisfactory  during 
the  past  year,  considering  the  conditions  which 
obtain  owing  to  the  continuance  of  the  great  world 
war.  The  great  shortage  of  labor,  with  the  conse- 
quent rise  in  wages,  materials  and  plant,  has  resulted 
in  the  curtailment  of  many  projected  schemes  for  road 
improvement,  the  incompletion  of  others  and  the  in- 
crease in  the  cost  of  all  works  undertaken.  The  abso- 
lute necessity  of  good  roads  in  the  development  of 
the  country's  great  resource — agriculture — has  become 
very  apparent  to  the  people  as  a  whole.  While  the 
actual  mileage  of  roads  being  built  is  small  in  com- 
parison with  what  would  be  built  if  conditions  were 
normal,  still,  the  sentiment  for  good  roads  has  in- 
creased tremendously,  until  at  this  time  the  solution 
of  the  road  problem  is  classed  as  one  of  the  ranking 
questions  of  the  day. 

The  first  task  of  our  country  is  to  help  win  the  war. 
Canada's  great  part  in  this  is  one  of  production,  and 
ithe  question  of  good  roads  is  inseparably  entwined 
:with  production. 

The  second  task  of  our  country  is  to  prepare  for 
after-war   conditions,   and    good    roads    will    certainly 
be  an  important  factor  in  placing  Canada  in  such  a 
position  as  to  enable  her  to  successfully  combat  her 
economic  rivals.     Such  is  the  view  that  the  officials 
f  many  of  our  municipalities  are  taking  on  this  ques- 
'tion.     Among  those  with  whom  the  Provincial  Good 
oads   Board   co-operated    last  year   were   the   muni- 
cipalities of  Portage   la  Prairie,   Sifton  and   Wallace, 
whose  schemes  of  road  improvement,  totalling  an  esti- 
mated expenditure  of  $459,000,  were  taken  up  under 
^^^the  Act,  all  preliminary  arrangements  made  and  money 
B^pby-laws  submitted  to  the  ratepayers  of  the  respective 
P       municipalities.     In  each  case  the  action  of  the  council 
was  approved  and  the  by-law  assented  to.     It  is  not 
■Hthe  intention  to  ])ush  these  works  to  completion  with 
I^Fall  dispatch,  but  to  undertake  the  most  essential  first, 
such  as  renewal  of  old  worn-out  bridges  and  culverts 
with  permanent  structures,  the  grading  of  the  poorest 
stretches  of  road  where  improvements  are  necessary, 
and  leave  the  balance  of  the  scheme  until  such  time 
as  conditions  may  become  more   settled,   labor  more 
plentiful  and  the  money  markets  for  flotation  of  loans 
more  opportune.     The  idea  of  these  councils  is  to  be 
in  readiness  when  more  normal  conditions   return. 

A  most  important  work  was  undertaken  last  year 
in  starting  the  construction  of  the  Portage  Highway 
through  the  municipality  of  St.  Francois  Xavier,  a  dis- 
tance of  27y2  miles.  This  highway  is  the  most  im- 
portant through  route,  running  east  and  west  through 
the  province,  and  it  is  the  intention  of  the  Depart- 
ment to  improve  this  highway  under  the  government 
assistance  prov.ided  in  "  The  Good  Roads  Act,"  viz.— 
66  2/3  per  cent,  of  the  cost,  as  rapidly  as  possible.  The 
road  has  been  paved  already  as  far  west  as  the  Village 
of  Headingly,  about  9  miles  from  the  city  of  Winni- 
peg, and  the  above  27^  miles  are  a  continuation  from 

*  Highway  Commissioner. 


the  end  of  the  pavement.  The  estimated  cost  of  the 
improvement  contemplated  is  $165,000,  the  standards 
being  sand-clay  and  gravel  surface.  Ten  miles  of  the 
heaviest  grading  was  completed  last  year  and  the  bal- 
ance of  it  is  under  contract  for  completion  at  once. 
Thirty-five  miles  of  this  highway  from  the  western 
boundary  of  the  province  easterly  have  been  completed 
during  the  past  three  years  with  gravel  surface  and  per- 
manent structures.  The  grading  of  sixteen  additional 
miles  connecting  with  this  stretch  are  now  under 
contract  for  this  year,  and  it  is  hoped  that  by  gradu- 
ally working  from  year  to  year  that  the  whole  line 
will  soon  be  improved  across  the  province. 

Several  new  features  in  conci;ete  bridge  construc- 
tion, for  the  western  portion  of  the  Dominion  at  least, 
were  introduced  last  year.  Principal  in  this  connec- 
tion was  an  86J/^  foot  span  reinforced  concrete  struc- 
ture  over   the    Valley    River    in    the    municipality   of 


Good  roads  in  Waliace  Municipaiity,  ivlan. 

Grandview.  The  design  is  a  bowstring  truss,  being 
nothing  more  than  an  open  spandrel  arch  with  elastic 
abutments — the  unique  feature  being  that  the  floor  is 
suspended  from  the  arch  ribs  instead  of  being  super- 
imposed as  .ordinarily  in  this  type  of  bridge.  The 
thrust  from  the  arch  ribs  is  taken  by  a  horizontal 
tie  at  floor  level  and  provision  is  made  for  horizontal 
displacement  due  to  temperature  expansion  by  a  sys- 
tem of  roller  bearings.  The  necessity  for  such  a  de- 
sign is  owing  to  the  river  being  used  for  log 
drives,  making  a  provision  for  maximum  clearance 
and  water  way  essential,  a  through  structure  had  to 
be  erected.  Heretofore  steel  most  likely  would  have 
been  employed  for  such  a  situation,  but  the  high  level 
to  which  the  price  of  this  material  has  reached  since 
the  war,  led  to  the  investigation  of  concrete,  which 
proved  more  economical. 

The  expenditures  on  roads  and  bridges  construct- 
ed during  the  year  1917,  under  the  Good  Roads  Act 
was  $466,946.    Of  this  amount  the  government  of  the 
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province  contributed  $220,996  in  cash  to  the  municipaH- 
ties,  besides  the  services  of  the  Good  Roads  Engineer- 
ing staff. 

The  number  of  miles  of  roads  constructed  during 
1917  is  as  follows: — 

Miles. 

Earth  Roads 174.07 

Gravel  Roads 90.74 

Total  constructed 264.81 

There  have  been  constructed  to  the  end  of  1917  un- 
der "The  Good  Roads  Act": — 

Miles. 

Earth  Roads 365.82 

Gravel  Roads 191.69 

Pavement  (Asphalt  and  Concrete)  ...       23.25 

Total 580.76 

During  the  year  1917  plans  were  prepared  by  the 
Bridge  Engineers  of  this  Department  for  131  bridges, 
and  contracts  let  for  101 ;  20  were  left  uncompleted 
from  the  previous  year,  making  a  total  of  121  upon 
which  action  was  taken.  Of  these  85  were  completed, 
10  had  been  started,  but  not  comj)leted  during  the 
year,  and  26  have  not  been  started.  Of  the  85  bridges 
completed,  49  are  reinforced  concrete;  11  steel  on 
masonry   abutments   and   25   of   timber   construction. 

In  the  building  of  bridges,  as  in  no  other  part  of 
road  improvement,  is  it  possible  to  introduce  to  the 
same  extent  the  element  of  permanency  di  design  and 
construction.  The  use  of  structural  steel,  therefore, 
so  extensively  employed  in  the  construction  of  bridges 
having  become  almost  prohibitive  owing  to  the  great 
demand  of  this  material  for  war  and  shii)-building  pur- 
poses has  been  much  decreased  in  the  province  dur- 
ing the  past  two  or  three  years,  and  reinforced  con- 
crete as  a  substitute  therefor  is  being  fully  developed. 
When  the  importance  of  these  .structures  as  an  in- 
tegral part  of  the  highway  is  considered,  the  reliance 
which  must  necessarily  be  placed  in  their  capacity  to 
accommodate  traffic  of  every  description  over  them, 
the  safeguarding  of  life  and  property  of  the  travelling 
I)ublic,  every  means  should  be  employed  to  erect  struc- 
tures in  our  highways  that  will  be  commensurate  in 
design  and  stability  with  the  function  they  are  called 


upon  to  perform.  That  the  municipal  council  have  a 
keen  appreciation  of  this  is  evidenced  by  the  fact  that 
of  the  230  bridges  built  in  the  province  during  the  past 
three  years,  under  "  The  Good  Roads  Act,"  146  were 
of  concrete,  31  of  steel,  4  timber  on  concrete  or  ma- 
sonry abutments  and  49  timber  throughout. 

This  province  assists  the  municipalities  in  the  con- 
struction of  all  bridges,  by  furnishing  the  councils 
with  plans  and  specifications  and  engineering  inspec- 
tion, and  by  contributions  in  cash  of  fifty  per  cent. 
of  the  cost  of  all  structures  of  a  i)ermanent  character 
costing  $2,000  and  over,  and  thirty-three  and  one-third 
per  cent,  of  the  cost  of  timber  structures  costing  $500 
or  over. 


ALBERTA'S  ROAD  PROGRAM 

By  Mr.  L.  C.  Charlesworth' 

THE  Public  Highways  Act,  passed  at  the  recent 
session  of  the  .Alberta  Legislature,  is  a  long 
step  in  the  direction  of  a  system  of  good  roads 
in  the  province. 
It  provides  the  machinery  whereby  work  may  be 
carried  out  in  a  sy.stcmatic  manner  on  a  ba.sis  of  c<i 
operation  between  the  i)rovincial  government  and  the 
local  authorities.  The  act  is  short  and  simple,  and, 
while  actual  operatit)n  under  it  may,  and  doubtless 
will,  show  some  Haws  on  amissions,  as  is  inevitable  in 
the  case  of  such  legislation,  the  belief  is  that  the  gen- 
eral principles  involved  are  right,  and  that  it  is  only 
in  questions  of  detail  that  changes  will  have  to  be 
made. 

A  short  synopsis  of  the  provisions,  as  prepartd  by 
the  clerk  of  the  Executive  Council,  is  as  follows : 

All   highways  are   divided   into  three  classes:    (a) 
Main  highways;  (b)  district  highways;  (c)  local  high-  f 
ways.     Main  highways  arc  those  of  prime  imjiortance   ; 
by  reason  of  being  trunk  channels  of  communication  v 
between  the  main  cities  and  towns  of  the  province  or 
with  main  travelled  roads  situated  outside  and  adjoin- 
ing the  province.    District  highways  are  those  of  less 
general  but  of  considerable  local  im|)ortance.     Local 
highways  are  all  such  highways  as  are  not  classified  as 
main  or  district  highways. 

The  minister  shall  denote  upon  a  map  the  exact 

*  Deputy  Minister  Public  Works. 
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route  of  main  and  district  highways  throughout  each 
area  through  which  they  are  intended  to  pass,  after 
consultation  as  to  main  highways  with  every  munici- 
pal authority  concerned,  and  as  to  district  Highways 
after  agreement  made  with  and  ratihed  by  by-law  of 
every  municipal  authority  through  whose  area  the 
highways  are  mtended  to  run. 

After  the  establishment  by  order-in-council  of  any 
main  or  district  highway,  the  fact  of  its  establishment 
shall  be  published  in  Ihe  Alberta  Gazette,  and  no 
change  shall  be  made  in  the  route  except  by  order-in- 
council. 

Seventy-five  per  cent,  of  the  cost  of  construction  of 
main  highways  and  25  per  cent,  of  that  of  district  high-  ■ 
ways  shall  be  borne  by  the  Department  of  Public 
\\  orks,  and  the  balance  and  the  cost  of  local  highways 
shall  be  borne  by  the  local  authorities.  The  cost  of 
maintenance  of  main  highways  shall  be  borne  by  the 
department,  of  district  and  local  highways  by  the  local 
authorities.  The  minister  is  given  power  to  direct  that 
a  portion  of  the  cost  and  maintenance  of  a  district 
highway  shall  be  borne  by  the  local  authority  of  any 
area  through  which  the  highway  does  nut  in  fact  pass, 
such  partial  cost  to  ])e  in  proitortion  to  the  benefit  the 
area  receives. 

I'^ach  municipal  authority  must  pay  its  proportion 
of  the  cost  of  any  main  or  district  highway  upon  de- 
mand after  construction. 

In  case  of  the  failure  of  a  municipal  authority  to 
maintain  any  district  highway  within  its  area  the  min- 
ister may  give  notice,  and  if  the  highway  is  not  re- 
paired within  fifteen  days  the  minister  may  authorize 
the  road  to  be  put  into  proper  state  of  repair,  pay  the 
cost  of  same,  and  recover  the  amount  from  the  default- 
ing municipal  authority. 

Provision  is  made  whereby  the  minister  may  build 
or  rebuild  an}'  bridge  upon  any  highway  where  the  cost 
of  same  has  been  provided  for  by  a  specific  vote  of  the 
r.egislature,  and  in  case  of  flood  or  other  accident  the 
minister  may  repair  any  bridge,  paying  the  cost  thereof. 

All  money  due  the  department  from  any  municipal 
authority  shall  form  a  special  lien  against  the  munici- 
pal taxes.  All  work  shall  ])e  let  by  tender,  except  in 
cases  where,  from  its  nature,  it  can  be- otherwise  exe- 
cuted more  ex])editiously  and  economically. 

All  mechanics,  laborers,  and  other  persons  engaged 
in  highway  work  shall  be  paid  fair  and  reasonable 
wages. 

The  minister  is  given  power  to  make  rules  and 
regulations  for  the  traffic  of  vehicles  on  any  highway 
in  the  province. 

The  act  does  not  come  into  force  in  its  totality  until 
the  1st  of  January,  1919,  so  that  during  the  coming 
season  time  will  be  provided  for  careful  classification 
of  the  highways. 

So  far  as  work  during  the  coming  season  is  con- 
cerned, the  chief  endeavor  will  be  in  the  direction  of 
maintaining  our  ])rescnt  roads,  and  not  a  great  deal  of 
new  construction  is  likely  to  be  undertaken. 


Increasing  the  capacity  of  water  mains  by  cleaning 
them  is  a  conservation  measure  that  some  waterworks 
superintendents  have  overlooked.  A  recent  report 
from  a  southern  United  States  city  states  that  an  in- 
crease in  carrying  capacity  of  97-2/3  per  cent,  was 
effected  by  cleaning  6,111  feet  of  10-inch  water  main. 
The  line  had  been  in  service  17  years  and  had  carried 
a  very  hard  water  from  artesian  wells.  The  incrusta- 
tion removed  by  the  cleaning  machine  averaged  7j4 
lbs.  per  foot  of  pipe. 


QUEBEC  PROVINCE 

By  Mr.  B.  Michaud* 

THE  Province  of  Quebec  will  spend  about 
$1,500,000  helping  the  municipalities  to  build 
their  roads  in  macadam  or  gravel  and  to  main- 
tain the  roads  already  built.  In  view  of  putting 
into  effect  our  dift'erent  road  acts  and,  in  particular,  the 
road  act  passed  in  1917,  regarding  the  maintenance  of 
macadam  or  gravelled  roads,  the  Minister  of  Roads  has 
divided  the  province  into  three  districts,  each  of  which 
is  under  the  direction  of  an  engineer,  with  his  staflf. 
The  three  engineers,  in  charge  of  the  districts,  are,  of 
course,  under  the  control  of  the  chief  engineer  and 
assistant.  This  is  merely  a  new  development,  and  a 
normal  one,  of  the  various  measures  adopted  since 
1912,  towards  the  carrying  out  of  our  extensive  road 
policy.  We  e.xpect  it  to  be  most  effective  from  the 
point  of  view  of  engineering  and  supervision,  and  from 
an  economical  point  of  view.  To  put  in  a  nutshell,  the 
])ast  and  present  trend  of  our  road  policy,  I  may  say 
that,  having  built  five  great  trunk  roads,  and  having 
under  way  the  cojistruction  of  a  sixth  one,  which  will 
l)e  the  last  one,  we  will  continue  to  help  municipalities 
to  improve  their  roads,  and  will  favor  those  uniting 
together  to  build  themselves  trunk  roads. 

Amongst  the  features  of  the  road  work  to  be  done 
directly  by  the  department  next  summer  I  may  men- 
tion the  laying  out  of  an  asi)haltic  carpet  coat  of  50  or 
60  miles  over  the  Montreal-Quebec  road,  the  surfacing 
of  over  three  miles  of  that  part  of  the  King  Edward 
Road  connecting  with  the  dyke  built  by  the  federal 
government  at  Laprairie.  The  completion  of  several 
gaps  in  different  municipalities,  where  miles  of  mac- 
adam or  gravelled  road  have  been  built  since  1912,  will 
be  closely  attended  to  by  us.  The  contract  let  last 
year  for  the  laying  out  of  nearly  10  miles  of  asphaltic 
concrete,  on  an  additional  part  of  the  Montreal-Que- 
bec Road,  in  the  vicinity  of  the  City  of  Quebec,  will 
probably  be  entirely  carried  out. 


Contractors  vs.  Greater  Production 

Montreal,  May  10,  1918. 
I'.ditor  Contract  Record: 

Referring  to  the  editorial  in  your  issue  of  May  8,  I 
am  afraid  that  whoever  reported  the  talk  which  I  gave 
to  the  Montreal  Rotary  Club  did  not  clearly  grasp  the 
figures,  in  so  far  as  the  acreage  is  concerned. 

The  number  of  acres  which  we  had  proposed  to 
break  this  year  was  540,000,  but  owing  to  the  lateness 
of  the  season  this  program  was  cut  in  half.  The  pro- 
ject as. outlined  calls  for  the  breaking  of  60  additional 
groups,  or  540,000  acres,  in  1919.  From  this  you  can 
see  that  the  crop  in  1919  would  be  taken  from  270,000 
acres,  and  in  1920  from  about  three  times  that  acreage. 

These  figures  will  make  the  larger  figures  in  dollars, 
which  you  quoted  in  your  isue  of  May  8,  seem  more 
reasonable. 

1  should  say,  while  I  am  writing,  that  unless  the 
])roject  gets  started  before  your  next  issue  comes  out  it 
will  not  be  possible  to  imdertake  any  great  amount  of 
breaking  this  year,  so  that  the  main  work  of  the  project 
would  have  to  be  put  over  until  the  early  spring  of  1919. 
Yours  very  truly, 
J.  P.  Anglin. 

A  number  of  architects  have  sent  a  letter  to  the 
Montreal  Catholic  School  Commissioner  protesting 
against  a  proposal  by  one  of  the  Commissioners  to 
form  a  board  of  construction. 


•Deputy  Minister  of  Roads. 
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Canadian  Good  Roads  Congress 

Association  Meets  in  Fifth  Annual  Convention  at  the  Royal 
Gonnaught  Hotel,  Hamilton  Good  Attendance,  Splendid  Papers 
and   Some   Live.  Discussions  —  Next  Year   Probably   in   Quebec 


THE  Fifth  Annual  Congress  and  Exhibition  of 
the  Canadian  Good  Roads  Association  was  held 
in  the  Royal  Connaught  Hotel,  Hamilton,  on 
Tuesday,  Wednesday,  Thursday,  and  h'riday  of 
last  week.  The  morning  of  the  first  day  was  given 
over  to  registration  and  the  afternoon  to  the  address 
of  the  president,  Capt.  J.  A.  Duchastel  de  Montrouge, 
and  to  addresses  of  welcome  and  appreciation.  Mayor 
Booker  of  Hamilton  extended  the  freedom  of  the  city 
to  the  delegates.  Mr.  S.  L.  Squire  spoke  for  the  Cana- 
dian Good  Roads  Association,  Mr.  Russell  T.  Kelley 
for  the  Hamilton  Board  of  Trade,  Mr.  I^.  B.  Howland 
for  the  Canadian  Automobile  Association,  and  Mr.  M. 
J.  Overall  for  the  Hamilton  Automobile  Club.  Ad- 
dresses were  also  given  by  Mr.  W.  A.  McLean,  Deputy 
Minister  of  Highways  for  the  Province  of  Ontario;  Mr. 
B.  Michaud,  Deputy  Minister  of  Roads  for  the  Pro- 
vince of  Quebec,  and  Mr.  James  MacDonald,  ex-State 
Highway  Commissioner  of  Connecticut. 


Wednesday  Morning  Session 

Mr.  B.  Michaud,  Deputy  Minister  of  Highways  for 
the  Province  of  Quebec,  occupied  the  chair  on  Wed- 
nesday morning.  Mr.  Bertram,  of  the  Toronto-Ham- 
ilton Highway  Commission,  introduced  the  subject  of 
"Who  Should  Pay  for  the  Roads?"  in  a  brief  paper.  In 
the  discussion  which  followed  Mr.  W.  A.  McLean 
spoke  in  a  hopeful  strain  of  the  possibilities  of  financ- 
ling  our  roads  .schemes.  At  the  moment  there  is  no 
great  shortage  of  money,  but  the  men  are  not  available, 
due  to  their  employment  on  what  appears  to  be  more 
essential  work.  Mr.  McLean  emphasized  the  import- 
ance of  maintenance  as  the  most  valuable  part  of  any 
highway  organization.  A  cheaply-constructed  road 
properly  maintained  is  better  than  a  very  ex[)ensive 
road  badly  maintained.  The  type  of  road  and  the  cost 
of  the  work  must  depend  on  the  traffic  requirements. 
In  Ontario  the  government  had  already  taken  over  a 
very  considerable  portion  of  the  main  artery  connect- 
ing Toronto  and  Montreal,  and  this  would  be  extended. 
There  will  be  no  diflficulty  paying  for  these  roads  when 
it  is  appreciated  that  the  towns  and  cities  that  profit 
by  them  most  should  pay  the  greatest  portion  of  the 
original  cost  and  the  maintenance.  When  traflfic  over 
the  country  roads  was  mostly  horse-drawn  and  the  city 
dweller  very  rarely  drove  beyond  the  outskirts,  he  had 
little  interest  in  the  state  of  these  roads.  With  the 
rapid  and  tremendous  develo])ment  in  automobile  traf- 
fic, however,  this  is  all  changed,  and  the  inhabitants  of 
the  cities  and  towns  are  quite  as  keenly  alive  to  the 
necessity  of  good  country  roads  as  are  the  farmers 
themselves.  With  this  change  of  heart  there  should  be 
no  difficulty  in  getting  the  cities  to  pay  their  fair  .share 
of  the  expenses. 

Roads  Will  Be  Paid  for  Because  They  Are  Wanted 
Mr.  McLean  pointed  out  that,  with  the  incrca.se  in 
capacity  of  transportation  vehicles,  and  also  the  far 
niore  rapid  rate  at  which  they  move,  good  roads  are 


very  much  more  essential  than  they  were  a  few  years 
ago.  The  whole  thing  is  largely  a  matter  of  the  atti- 
tude of  mind  of  the  citizens.  In  the  past  we  did  not 
want  good  roads  particularly.  To-day  we  want  them, 
and,  wanting  them,  can  and  will  pay  for  them  willingly. 
To  think  of  250,000  miles  of  highways  that  cover  Can- 
ada and  the  cost  of  improving  them  is  apt  to  discour- 
age one,  but  all  this  work  cannot  be  done  at  once,  and 
all  the  money  will  not  be  required  for  many  years  to 
come.  The  main  thing  is  to  start  right  and  keep  going. 
Ontario  has  started  out,  having  as  a  foundation  as 
equitable  a  financial  scheme  as  can  be  found  in  the 
world. 

The  chairman  called  upon  Mr.  Anderson  to  say  a 
word  regarding  the  attitude  of  the  people  along  the 
Toronto-Hamilton  Highway  towards  the  payment  for 
that  road.  Mr.  Anderson  stated  that  there  was  now 
expressed  very  general  satisfaction  with  the  proportion 
the  cities  and  towns  were  bearing.  Naturally,  the  peo- 
ple felt  that  the  government  should  pay  for  most  of 
these  main  arteries,  but  the  farmers  in  the  main  were 
satisfied. that  their  investment  was  yielding  them  good 
results. 

•  Mr.  J.  H.  McDonald.  ex-State  Highway  Commis- 
sioner of  Connecticut,  deprecated  the  idea  of  good 
roads  being  looked  upon  as  an  expense.  It  is  much 
nearer  the  fact  to  call  them  an  investment.  No  large 
appropriations  were  needed  at  any  one  time.  It  was 
a  matter  of  getting  started,  profiting  by  experience, 
and  working  steadily  toward  the  goal  to  be  attained. 
Many  of  the  roads  built  up  to  the  present  time  had  cost 
more  than  they  should,  but  the  experience  gained  by 
a  few  should  be  used  to  the  advantage  of  the  many. 
The  greatest  care  should  be  taken  to  study,  construc- 
tion, maintenance,  traffic  conditions,  and  general  re- 
sults of  the  main  highways  of  the  continent  and  profit 
by  this  experience  in  building  the  roads  of  the  future. 

Mr.  W.  Findlay,  of  Ottawa,  described  the  success 
of  the  city  of  Ottawa  in  raising  money  towards  the 
construction  of  good  roads  leading  into  their  city.  It 
did  not  a])peal  to  him  that  Toronto  and  Hamilton  had 
been  called  upon  to  pay  particularly  large  sums  to- 
wards the  Toronto-Hamilton'  Highway.  Toronto,  he 
understood, -had  paid  $2.^0.000  and  Hamilton  $50,000. 
whereas  Ottawa,  with  a  population  one-fifth  that  of 
Toronto,  had  contributed  $180,000  to  their  Prescott 
Road  schejiie.  .As  soon  as  the  war  is  over,  he  antici- 
l)atcd.  there  would  be  no  trouble  inaugurating  the 
county  road  systems;  that  the  city  of  Ottawa  would 
willingly  pay  its  share,  and  that  the  suburban  roads 
will  l>e  constructed  as  provided  for  by  the  act.  He,  too, 
urged  that  all  available  data  .should  be  studied  l)y  good 
roads  engineers,  .so  that  the  mistakes  of  the  past,  in 
Canada  and  the  United  States,  should  not  be  repeated. 

Afternoon  Session 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highwavs 
for  the  Province  of  Ontario,  presided  at  the  afternoon 
session.    The  first  paper  was  presented  by  Co.l.  W.  D. 
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Sohier,  chairman  of  the  Massachusetts  Highway  Com- 
mission. Col.  Sohier  referred  to  the  objection  usually 
offered  to  the  construction  of  the  roadways  at  the  pres- 
ent time — that  it  interferes  with  farm  and  other  essen- 
tial operations.  His  experience  showed  that  this  was 
not  the  case.  As  a  matter  of  fact,  in  his  state  the  road 
work  and  farm  work  were  found  to  dovetail  into  one 
another  to  such  an  extent  that  the  farmers  profited. 
Col.  Sohier  paid  a  splendid  tribute  to  the  roads  of 
France  and  their  value  in  stemming  the  tide  of  the 
German  invasion.  Most  of  these  roads  are  macadam, 
from  24  ft.  wide  up,  and  paid  for  by  the  state,  at  a  cost 
of  about  $12,500  per  mile.  On  a  recent  trip  he  had 
endeavored  to  locate  in  France  an  area  of  any  ap]ire- 
ciable  size  where  there  was  not  a  state-built  road,  and 
he  came  to  the  conclusion  there  was  not  a  square  mile 
of  territory  in  which  such  a  road  did  not  exist.  As 
4;ypical  of  the  way  France  has  spent  money  on  roads, 
he  stated  that  in  1914,  if  the  war  had  not  broken  out, 
the  appropriation  for  this  purpose  would  have  been  in 
the  neighborhood  of  $60,000,000.     England  at  the  pres- 


necessary.  The  first  essential  of  such  roads  is  good 
drainage,  on  top  of  which  there  must  be  a  solid  founda- 
tion. 

The  speaker  quoted  some  figures  of  tests  recently 
taken  by  the  Packard  Company,  showing  the  tractive 
effort  required  to  drive  a  truck  over  roads  of  various 
types.  Comparative  figures  for  concrete,  macadam, 
gravel,  and  dust  roads  were  as  30:50:80:99 — that  is, 
more  than  three  times  the  power  is  required  to 
draw  a  ton  over  a  dirt  road  than  over  a  concrete 
road.  Another  test  quoted  was  wheer  a  team  of  1,600- 
pound  horses  had  been  utilized  to  draw  a  3-ton  load. 
Comparative  figures  in  this  case  were :  Concrete,  83 ; 
topeka  mix,  207;  macadam,  245;  gravel,  513  —  a  ratio 
from  the  most  favorable  to  the  least  favorable  of  about 
1 :7.  Cases  were  also  instanced  where,  in  the  United 
States,  farmers  hauled  two  and  three  times  as  large 
loads  as  formerly  and  made  more  trips  per  day.  In 
conclusion,  the  speaker  again  emphasized  the  necessity 
of  drainage  and  strong  foundations.  It  is  impossible 
to  build  a  road  too  well,  if  it  is  to  withstand  hard  ser- 


Capt.  J.  A.  Duchastcl  de  Montrouge, 
Retiring  president. 


Mr.  S.  L.  Squire, 
President-elect. 


G.  A.  McNamee, 
Re-elected  Secretary-treasurer. 


ent  time  is  spending  in  the  neighborhood  of  $5,000,000 
a  year  to  maintain  her  general  good  roads,  and  it.  was 
Col.  Sohier's  opinion  that  just  now,  more  than  at  any 
other  period,  on  account  of  their  military  value,  our 
roads  ought  to  be  maintained. 

The  Need  for  Foresight  in  Road-Building 
Col.  Sohier  stated  that  the  trouble  with  most  road- 
builders  is  that  they  do  not  see  far  enough  ahead.  He 
instanced  a  case  where  an  average  traffic  of  37  vehicles 
per  day  before  the  road  was  repaired  immediately 
jumped  to  1,200  per  day  under  improved  conditions. 
Then,  too,  the  roadways  arc  being  used  to  a  very  much 
greater  extent  for  freight  traffic.  For  example,  the 
Goodyear  Tire  and  Rubber  Company  have  an  SOO-mil': 
route  trip,  over  which  they  send  motor  trucks.  There 
are  many  other  instances  at  the  present  moment  in  the 
United  States  where  time  is  a  much  bigger  elemenf 
than  cost  in  the  delivery  of  freight,  and  the  motor  truck 
ra])id  delivery  is  a  feature  of  transportation. 

For  the  new  kind  of  traffic — that  is,  heavy  truck 
traffic — stronger  roads  than  we  have  at  present  will  be 


vice,  and,  in  addition  to  this,  we  shall  never  want  the 
roads  as  much  as  now. 

Road  Work  Behind  the  Lines 

Col.  McKendrick  spoke  in  a  most  interesting  strain 
of  his  experience  covering  some  two  and  half  years 
close  behind  the  battle  line  in  France,  where  he  had 
under  his  supervision  12,000  men  and  some  750  miles 
of  road.  The  French  roads  were  originally  in  excellent 
condition,  but,  of  course,  the  enemy  had  paid  particu- 
lar attention  to  them,  and  they  were  now  gutted  with 
shell-holes  anywhere  from  5  to  15  feet  deep,  many  of 
these  holes  being  filled  with  water.  The  strain,  too, 
could  be  ajjpreciated  from  the  fact  that  heavy  guns 
with  caterpillar  tractors  which  operated  them,  weigh 
up  to  17  tons.  For  permanent  repairs  stones  were  the 
most  frequently  used  material.  Often  he  used  from  900 
to  4,000  tons  of  stone  a  day,  and  on  the  whole  system 
he  maintained  some  56  rollers,  300  motor  lorries,  and 
300  wagons.  Col.  McKendrick's  experience  in  road- 
building  in  France  taught  him  that  the  best  results 
were  obtained  by  placing  large  stones  on  their  flats 
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rather  than  uii  their  cdjjes,  which  was  formerly  con- 
sidered best  .])ractice.  The  usual  roadway  has  a  V-'m. 
stone  base.  This,  well  crowned  and  .well  rolled,  was 
found  to  bear  up  almost  any  traffic.  These  roads  cost 
much  less  than  the  former  ty|)e  and  also  were  more 
easily  maintained,  ilowever,  the  tyj)e  of  stone  avail- 
able in  many  localities  wore  away  very  readily.  In 
the  period  during  which  Col.  McKendrick  was  in 
charge  of  this  section  of  roads  the  stone  surface  had  to 
be  replaced  at  least  twelve  times.  The  best  size  stone 
to  carry  heavy  lorries  he  found  to  be  4,  .S  or  6  in. ; 
smaller  sizes  had  not  sufficient  bearing  surface.  The 
speaker  stated  that  the  I'Venchmen  were  the  finest  and 
most  economic  roads  repairers  in  the  world.  A  French- 
man could  make  a  barrow  of  stone  go  as  far  as  another 
man  would  make  a  cartload  go.  It  was  the  French- 
men's genius  for  road-building  and  maintenance  that 
had  saved  Verdun. 

Build  Wider  Highways 

"Wider  lligliways"  was  the  subject  of  a  stirring 
address  by  Mr.  W.  Annis.  of  Whitl)y.  The  standard 
road  in  Ontario  is  66  ft.,  which  does  not  allow  of  the 
separation  of  telephone  and  power  pole  lines  from 
decorative  and  shade  trees.  As  a  result,  when  a  pole 
line  is  run  along  a  roadway  the  trees  are  frequently 
mutilated  and  their  value,  both  from  an  aesthetic  and 
utilitarian  viewpoint,  diminished.  Mr.  Annis  advo- 
cated the  increase  in  the  width  of  the  roadway  to  86  ft., 
so  that  the  trees  could  be  placed  outside  the  pole  lines, 
where  they  would  have  sufficient  room  to  develop  uni- 
formly. 

In  this  connection  Mr.  Annis  stated  that  be  had 
taken  the  matter  up  with  Mr.  McLean,  Deputy  Minis- 
ter of  Highways  for  Ontario,  and  Mr.  McLean  had 
assured  him  of  the  sympathy  of  the  department  witli 
the  idea,  and  that  the  main  roads  of  the  province  would 
in  all  probability  be  constructed  on  the  basis  of  the 
greater  width — that  the  road  from  Toronto  to  King- 
ston was  planned  according  to  these  specifications. 

Another  suggestion  made  by  Mr.  Annis  was  to  the 
effect  that  main  highwav  arteries  should  be  construct- 
ed as  a  sort  of  memorial  to  our  soldiers  who  have 
fought  and  died  in  France,  in  the  interests  of  world 
civilization. 

In  the  discussion  which  followed  Mr.  .Annis'  ad- 
dress, the  chairman  .strongly  supported  the  suggestion 
that  highways  be  built  in  commemoration  of  the  ])rave 
deeds  of  Canadians  at  the  front,  and  that  for  this  very 
reason  they  should  be  built  thoroughlv  and  perman- 
ently ;  they  .should,  in  effect,  be  victory  highways,  both 
in  name  and  fact.  Mr.  McLean  corroborated  Mr.  An- 
nis' statement  that  the  Ontario  Government  had  prac- 
tically arranged  for  the  extension  of  the  width  of  the 
main  highway  system  to  86  ft. 

English  and  American  Practice  in  the  Construction  of 
Tar  Surfaces  and  Pavements 

Mr.  .Arthur  If.  lilanchard,  consulting  highway  en- 
gineer, New  York  City,  gave  an  illustrated  talk  on 
modern  practice  in  the  construction  of  tar  surfaces  and 
pavements.  Mr.  Rlanchard  emphasized  the  import- 
ance of  keeping  accurate  records,  both  in  the  wav  of 
figures  on  costs,  material,  etc.,  and  by  having  excellent 
photographs  taken  showing  the  various  construction 
operations. 

A  war  dinner  was  held  on  the  evening  of  Wednes- 
day, the  8th,  at  7.30  o'clock,  which  was  attended  by 
some  hundred  delegates. 


Thursday  Morning  Session 

On  Thursday  morning  .Mr.  J.  11.  MacDonald,  ex- 
State  Highway  Commissioner  for  Connecticut,  read  his 
paper,  entitled,  "The  Most  Important  Consideration 
iMitering  Into  Road  Construction — Drainage." 

A  lively  discussion  was  aroused  by  this  ])a|)er  on 
drainage — or  i)erhaps  it  would  be  better  to  .say  that 
Mr.  MacDonald  was  bombarded  with  questions  l)y 
delegates,  who  were  anxious  tf)  learn  more  from  his 
wide  exi)erience.  Mr.  MacDonald  had  spoken  of  the 
Telford  l)ase  in  liis  |)a])er  so  highly  that  some  of  the 
members  had  gained  the  impression  that  he  considered 
this  ty])c  of  base  justified  under  all  conditions.  In  the 
discussion  he  made  it  plain  that  this  was  not  the  case. 
While  strongly  in  favor  of  as  permanent  a  foundation 
as  it  was  possible  to  get.  engineers  were  quite  justified 
in  using  the  material  nearest  to  hand,  as  this  reduced 
the  cost  very  materially.  Messrs.  Michaud.  bVaser, 
Drinkwater,  and  others  gave  the  results  of  their  cx])eri- 
ence.  In  answer  to  another  question,  Mr.  MacDonald 
stated  that  he  did  not  install  or  believe  in  the  u.se  of 
blind  drains.  Frequently  he  had  dug  pockets  in  the 
fields  adjoining  the  roadw-ays  where  there  was  no  pos- 
sible outlet  for  drainage.  The  use  of  sink  holes  in  the 
same  connection  was  also  advocated  by  one  of  the  dele- 
gates. 

The  question  of  the  relative  value  of  concrete  and 
clay  tile  for  drainage  purposes  was  al.so  the  subject  of  a 
live  discussion  arising  out  of  Mr.  MacDonald's  paper. 
One  of  the  delegates  stoutly  argued  that  clay  tile  is 
not  porous,  and  that  its  value  as  a  drainage  conduit  lay 
chiefly  in  that  quality.  Another  delegate  raised  the 
question  as  to  whether  it  mattered  seriously  whether 
tile  used  for  drainage  was  |)orous  or  not.  It  was  finally 
Concluded  that  the  porosity  of  both  clay  and  concrete 
tile  is  very  largely  regulated  by  the  locality  from  which 
the  materials  are  taken  and  the  method  of  manufacture. 
It  was  pointed  out  by  Mr.  Drinkwater,  and  also  by  Mr. 
MacDonald,  that  clay  tHe.  under  certain  conditions,  is 
porous,  and  concrete,  under  certain  conditions,  is  not 
porous. 

In  answer  to  another  (piestion.  Mr.  MacDonald 
stated  that  he  always  used  plank  under  ordinary  field 
tile,  so  as  to  keep  them  in  alignment.  He  was  of  the 
opinion  that  if  the  tile  were  laid  directly  on  the  earth 
there  was  greater  danger  of  joints  opening  and  of  the 
drain -getting  out  of  alignment,  and,  as  a  result,  becom- 
ing blocked.  One  of  the  delegates  gave  it  as  his  ex- 
perience that  these  boards  w'ould  rot  in  s])ots,  and  so 
cause  the  unevenness  they  were  intended  to  prevent. 

Mr.  MacDonald  closed  the  discussion  by  reiterating 
once  again  the  necessity  for  considering  the  first  essen- 
tial of  good  roads  as  proper  drainage,  and  the  second 
essential  a  solid  foundation.  The  United  States,  in 
fipite  of  the  tremendous  sums  of  money  already  spent 
on  roadways,  had  now  to  begin  all  over  again,  as  only 
a  very  small  percentage  of  their  so-called  permanent 
highways  would  stand  up  under  i)rcsent-day  motor 
traffic. 

In  the  afternoon  the  question  box  was  opened  and 
,an  interesting  discussion  followed  on  the  best  methods 
of  keeping  roadways  cleared  of  snow  during  the  win-' 
ter.  .*\  nmnber  of  delegates  had  had  exi)crience  with 
rollers,  but  were  not  favorable  to  this  method.  It  was 
stated  that  there  is  now  a  satisfactory  Fairbanks-Morse 
machine  on  the  market  that  has  been  tried  out  in  the 
Montreal  district,  with  excellent  results.  This  is  be- 
lieved to  represent  the  most  satisfactory  equipment  to 
date.    The  president,  Mr.  Duchastel,  described  the  ex- 


I 


May  15,  1918 


THE    CONTRACT    RECORD 


397 


I 
I 

I 


perience  he  had  had  with  this  machine  during  the  past 
winter.  His  experiments  showed  that  in  open  districts 
and  rural  roads  snow  could  be  kept  cleared  from  side- 
walks and  roadways  at  one-third  of  the  cost  of  former 
I  methods.  He  had  opened  up  with  this  machine  any- 
i  where  from  ten  to  twelve  miles  of  sidewalks  in  a  day. 
As  the  snow  situation  in  the  Montreal  district  is  proba- 
bly as  bad  as  that  experienced  in  almost  any  city  on 
the  continent,  it  will  be  seen  that  Mr.  Duchastel's  ex- 
perience was  of  great  value  to  the  delegates  jjrcsent. 

Invitations  to  Quebec  and  St.  Catharines 

Mr.  Michaud,  Deputy  Minister  of  Roads  for  the 
Province  of  Quebec,  here  rose  to  express  for  the  dele- 
gates from  his  province  their  appreciation  of  the  cordial 
[reception  of  the  city  of  Hamilton  to  them  during  the 
■  convention,  and  extended  a  hearty  invitation  to  the 
association  to  meet  next  year  in  the  city  of  Quebec. 
This  invitation  waas  given  in  the  name  of  the  province 
he  represented. 

A  similar  invitation  had  been  received  from  the  city 
i  of  St.  Catharines,  and  a  motion  was  made  at  this  ])oint 
that  letters  of  appreciation  be  sent  in  reply  to  both  in- 
vitations,  with  the  assurance  that  the  matter  would 
receive  the  most  careful  consideration  of  the  executive. 

What  the  Motorist  Can  Do  to  Help 

Mr.  L.  B.  Howland,  president  of  the  Canadian 
Automobile  Association,  gave  a  stirring  address  on 
"What  the  Motorist  Can  Do  to  Help  the  Road  Move- 
ment and  Relieve  the  Transportation  Congestion."  The 
first  essential  was  that  all  automobile  drivers  should 
join  the  motor  league,  since  collective  influence  was 
bound  to  be  so  much  greater  than  individual.  Mr. 
Howland  advocated  very  careful  consideration  of  the 
location  of  main  arteries,  and  he  believed  that  a  mini- 
mum of  trunk  lines,  with  liberal  tributaries  branching 
out  north  and  south,  would  best  meet  the  present  con- 
ditions. Immediate  stejjs  should  be  taken  to  establish 
proper  laws  governing  the  roads,  both  as  to  automobile, 
horse,  and  pedestrian  traafhc  Everything  should  carry 
lights.  At  the  present  time  considerable  difficulty  is 
experienced  in  the  matter  of  headlights.  The  Ontario 
law  has  not  been  enforced,  largely  on  account  of  the 
difficulty  of  obtaining  ])roper  equipment.  Mr.  Howland 
considered  it  the  function  of  the  manufacturer  to  over- 
jcome  this  difficulty. 

The  speaker  was  strongly  of  the  opinion  that  all 
vehicles  should  carry  lights  and  that  speeds  should  be 
regulated  depending  upon  the  load  weight.  He  urged 
motorists  not  to  forget  the  road  etiquette  of  earlier 
motoring  days,  when  it  was  customary  for  every  mo- 
torist to  oflfer  his  assistance  to  other  travellers  in  dis- 
tress. 

Mr.  Howland  also  touched  upon  the  difficulty  of 
operating  motors  in  winter,  particularly  in  the  country 
districts.  This  difficulty  was  increased  by  the  fact  that 
the  gauge  of  sleighs  is  jiarrower  than  the  motor  gauge. 
He  advocated  the  widening  of  the  sleighs  to  the  stan- 
dard of  wagons  and  automobiles. 

The  tremendous  amount  of  tonnage  formerly  car- 
ried by  the  railways,  but  now  operated  by  motor  truck 
over  the  highways,  was  instanced  by  Mr.  Howland  as 
evidence  of  the  probable  future  on  Canadian  roads. 
Last  year,  in  the  United  States,  1.200,000,000  tons  of 
freight  had  been  carried  by  motor  trucks,  at  a  cost  of 
18c  per  ton-mile,  as  compared  with  28c  per  ton-mile 
when  horses  had  been  used  for  this  purpose.  During 
the  present  year  this  would  be  increased  to  three  times 
the  amount  of  last  year.    This  has  had  a  very  satisfac- 


tory effect  in  relieving  the  traffic  congestion.  One  city 
instanced  by  the  speaker  had  overcome  the  congestion 
in  the  centre  of  the  city  by  having  the  freight  trains 
met  at  the  outskirts  by  motor  lorries  and  having  distri- 
bution made  from  these  points,  rather  than  from  one 
central  point. 

A  very  practical  suggestion  was  made  by  Mr.  How- 
land along  the  lines  of  the  establishment  of  "return 
load  bureaus."  Mr.  Howland  exemplified  this  with  re- 
ference to  the  Toronto-Hamilton  Highway.  Suppos- 
ing a  certain  firm  had  delivered  a  truck  load  of  their 
product  in  Hamilton  from  Toronto,  the  truck  would 
ordinaril}'  return  empty.  However,  if  there  were  a 
central  bureau  in  Hamilton  where  information  would 
be  kept  on  file  as  to  the  location  of  freight  ready  for 
transportation  to  Toronto,  this  truck  could  be  used  to 
carry  a  load  back.  With  a  similar  central  bureau  in 
Toronto,  trucks  starting  their  trip  from  Hamilton 
would  carry  return  loads  in  the  same  way.  Such  a 
scheme  would  practically  cut  in  half  the  cost  of  trans- 
])ortation,  would  double  the  usefulness  of  the  truck, 
and  save  valuable  time  in  the  same  proportion 

Concrete  Roads 

An  interesting  paper  on  concrete  roads  by  Mr.  A. 
Lalonde,  C.E.,  assistant  engineer,  city  of  Outremont, 
-closed  the  session  for  the  afternoon.  His  i)aper  is  re- 
])roduced  in  full  elsewhere  in  this  issue. 

Election  of  Officers 
The  election  of  officers  for  the  coming  year  resulted 
as  follows :  Honorary  president,  Capt.  Duchastel  dc 
Montrogue,  Outremont,  P.Q. ;  president,  S.  L.  Squire, 
municipal  adviser  to  Ontario  Government,  Toronto ; 
secretary-treasurer,  George  A.  McNamee,  Montreal ; 
advisory  board :  A.  H.  Dandurand,  Montreal ;  B. 
Michaud,  Deputy  Minister  of  Roads  for  the  Province 
of  Quebec;  W.  A.  McLean,  Deputy  Minister  of  High- 
ways for  the  Province  of  Ontario ;  Capt.  O.  Hezzel- 
vvood,  Toronto;  directors:  A.  F.  MacCallum,  Ottawa; 
P.  E.  Mercier,  Montreal ;  A.  L.  Caron,  Montreal ;  Dr. 
E.  M.  Desaulniers,  M.L.A.,  St.  Lambert,  P.Q. ;  R.  S. 
Henderson,  president  Manitoba  Good  Roads  Associa- 
tion, Winnipeg;  J.  A.  Sanderson,  Oxford  Station,  Ont. ; 
C.  R.  Wheelock,  president  Ontario  Good  Roads  Asso- 
ciation, Orangeville;  W.  G.  Yorston,  Assistant  High- 
way Commissioner  for  the  Province  of  Nova  Scotia; 
W.  Findlay,  Ottawa;  R.  T.  Kelley,  Hamilton;  L.  B. 
Howland,  president  Canadian  Automobile  Association. 


A  Book  for  the  Amateur  Gardener 

Garden  Steps — by  Ernest  Cobb;  Silver,  Burdett  & 
Co.,  Boston,  publishers ;  a  manual  for  the  amateur  in 
vegetable  gardening.  These  are  days  when  practically 
every  householder,  whatever  his  downtown  business 
may  be,  is  interested  in  the  utilization  of  some  small 
plot  of  ground  for  increasinsT  food  production.  Exper- 
ience has  shown,  however,  that  there  is  a  very  consid- 
erable percentage  of  wasted  energy,  due  to  lack  of  ex- 
perience or  knowldge  of  the  rudiments  of  vegetable 
gardening.  Li  this  connection  we  are  pleased  to  have 
located  an  up-to-date  little  book  which  covers,  briefly 
and  practically,  most  of  the  operations  with  which 
amateur  gardeners  are  concerned.  As  the  author  states 
in  the  preface,  he  has  endeavored  to  gather  into  small 
space  "the  necessary  information  regardin"-  the  culture 
of  each  important  vegetable  for  the  home  garden  and 
arrange  it  so  that  the  amateur  may  take  each  neces- 
sary step  in  its  proper  turn,  guided  by  clear,  explicit 
directions." 
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Concrete   Roads — Cost   and    Maintenance 

—^—^-^■——^—^——^^—^^———-^^^^^—  By  Mr.  A.  Lalonde*  ^^^^-^— — — — ^— ^^^— ^^^^^— — ^^^^^^^ 

WHEN   a   community   decides   to   construct   a  sooner  or  later  an  easy  method  of  making  a  first  clas^ 

road,    the    officials    must   find    out    first    the  patch  will  be  found.     Until  then  it  would  not  be  ad 

amount  of  money  available  to  pay   for  the  visable  to  con.struct  concrete  jjavements  in  a  rapidly 

initial  cost;  secondly,  the  amount  of  money  .  fjrowinjj  community,  if  numerous  street  cuts  are-to  be 

available  to  pay  for  maintenance  charges  ;  the  next  step  made  in  the  surface. 

will  be  to  decide  on  the  type  of  road  which  will  better  There  have  been  many  pavements  constructed  with 

serve  their  purpose  and  traffic.    Concrete  road  will  cer-  inferior  materials  which  accounts  for  a  good  deal  of 

tainly  be  amongst  the   different  types   they  will   be  the  defective  concrete  pavements  in  Canada,  as  well 

called  upon  to  choose  from.     In  making  this  choice  as  in  the  United  States.     Only  concrete  materials  of 

they  have  to  bear  in  mind  the  essentials  of  the  ideal  first  class  quality  for  paving  ])urposes  should  be  used, 

road,  which  may  be  detailed  as  follows: —  The  possible  sources  of  su|)ply  of  these  materials  are 

It  should  be  (a)  durable,  (b)  sanitary,  (c)  noLseless.  not  quite  developed  and  data  regarding  some  are  most 

It  should  not  be  (d)  slippery.  generally  not  available.    The  investigations  and  reports 

It  should  be  (e)  thoroughly  adapted  to  motor  traffic,  made  under  the  supervision  of   L.   Reinecke,  of  the 

(f )  The  initial  cost,  as  well  as  the  maintenance  charges,  Geological  Survey,  will  be  of  great  help  to  road  build- 

.should    be    low.      Low    maintenance  naturally  means  ers  in  this  country, 

easy  repairs.  Any  successful  road  requires  a  good  deal  of  care  as 

The  demand  throughout  Canada  today  is  for  a  long  to  details,  and  this  is  more  true  of  concrete  pavements 

mileage  of  low  cost  roads,  but  there  is  quite  a  diflfer-  thdn  of  any  other.     Cement  is  a  wonderful  material, 

ence  between  this  statement  and  the  belief  so  strongly  but  it  has  to  be  used  properly.    After  a  specification 

entrenched  in  our  diflferent  provinces  that  every  time  is  adopted  and  the  contract  made,  its  terms  and  rc- 

we  ought  to  choose  the  cheapest  road.    It  is  an  estab-  quircments  should  be  followed  rigidly.     Some  of  these 

lished   fact  that  maintenance  cost  is  much  lower  on  requirements  may  seem  exaggerated,  especially  when 

hard  surface  roads  than  on  any  other  types.    The  gross  shown  through  this  light  by  some  paving  contractors, 

annual  cost  per  square  yard,  which  includes  interest  who,  I  should  say,  do  not  undcrs'tand  even  their  own 

on  initial  cost,  plus  amortization,  plus  annual  repairs,  interest.     Often  in  this  case  the  engineers'  or  inspec- 

on    different    pavements,    are,    according     to     E.    W.  tors'  views  are  overruled  and  the  result  is  inferior  con- 

Sternes,  Chief  Engineer     of     Highways,  Borough  of  struction.    The  inspectors  should  be  familiar  with  the 

Manhattan,  New  York,  as  follows: —  specifications  used,  and  must  look  upon  them  as  their 

Annual  Cost  reference  library.     The  specification  of  the  Canadian 

Nature  of  the  Road                     'inVJ'nt^/  '  Society  of  Civil'  Engineering  for  cement  is  commonly 

Concrete 7.8  «Sed.  

Asphaltic  Concrete  on  6  in.  base 11.0  Care   should  be  taken   that  cement  is   stored   m  a 

Sheet  Asphalt  on  6  in.  concrete  base 11.2.5  dry  shed  where  water  will  not  leak  through  the  roof 

Brick  on  6  in.  concrete  base 14.00  ^^^j.^^  ^^..^,j^      ^j^^  bottom  sacks  shoidd  not  be  left  in 

Bituminous  Macadam lo.TO  xi         i        ^           ^-i  ...i           i     i      ■    i     •               •                    ^    ..■ 

Asphalt  Block                 ifi-OO  the  shanty  until  the  whole  job  is  nearing  completion. 

Water-bound  Macadam 17.7,5  Sand  .should  be  carefully  chosen  and  exainined  on 

Wood  blocks 20.40  account  of  being  one  of  the  controlling  factors  in  the 

Granite  Blocks 21.00  wearing  properties  of  the  surface.     It  should  be  free 

Concrete  roads  will  fulfill  nearly  all  the  above  re-  from   clay,   loam,  and  vegetable  matter.     Careful    in 

quirements  of  the  ideal   road.     Though  there  are  no  structions  should  be  given  to  laborers  shovelling  same 

very  old  concrete  pavements  in  existence  built  under  into  wheelbarrows  that  they  do  not  shovel  part  of  th( 

the  present  practice,  the  present  condition   of  those  soil  on  which  the  sand  is  deposited.    Sand,  the  grains 

that  have  stood  quite  a  few  years  of  service  would  be  of  which  have  natural  coatings  of  limonite  or  other 

enough  to  satisfy  anyone  who  may  doubt  their  dur-  foreign  matter,  make  a  very  friable  mortar.    As  far  as 

ability.    They  oiTer  very  little  resistance  to  traffic ;  they  possible,  only  washed  sand  ought  to  be  used, 

produce  practically  no  dust  and  may  be  easily  cleaned ;  The  coarse  aggregate  being  called  upon   to  take 

they  are  not  too  slippery ;  they  are  thoroughly  adapted  the  wear  and  tear  of  the  road,  should  be  hard,  tough 

to  motor  traffic,  if  well  maintained.    They  can  be  con-  and  durable.    Its  hardness  should  be  at  least  equal  to 

structed  at  a  reasonable  cost.     As  a  matter  of  fact,  I  that  of  the  mortar  used!     It  is  also  to  be  remembered 

think  they  are  the  cheapest  of  all  hard  surface  roads,  that  it  has  to  sustain  the  shattering  effects  of  the  steel 

It  may  al.so  be   noted   that   when   considerably  worn  shod  traffic.     So  all   soft  .stones,   slates,   shales,   lime 

down  by  traffic,  they  may  be  used  as  a  very  sound  base  stones,  etc..  should  be  rejected.     It  should,  of  course, 

for  asphaltic  concrete,  sheet  asphalt,  brick  or  wood  be  clear  of  lumps  of  clay,  j)ieces  of  wood,  scales  from 

block   pavement.     They   can  be   maintained   at   very  uncleaned  wheelbarrows.    The  presence  of  such  mat 

small  cost.  ters  will  sooner  or  later  produce  local  pitting  and  an 

On  the  other  hand,  they  are  quite  noisy,  but  this  increased  wear  on  the  surface.    Long  flat  stones  should 

disadvantage  should  not  be  taken  into  account  in  the  be  picked  up,  first  because  they  produce  scaling,  and 

case  of  rural  roads.  also  they  are  very  liable  to  come  out  sooner  or  later. 

There  is  no  method,  to  my  knowledge,  to  prevent  and  leave  a  bad  hole. 

wear  in  the  vicinity  of  joints.    Cracks  may  appear  even  It  is  not  a  good  policy  to  use  the  crusher  run  stone. 

in  places  where  joints  are  well  constructed.     Regard-  as  well  as  pit  run' gravel.     These  materials  will  not 

ing  ease  of  repair,  this  objection  is  a  valid  one.  but  give  to  the  concrete  pavenient  the  required  uniformity 

•Assistant  En»inwr;  City^Ontremont.                                        "  o^  tcxture  and  hardness  of  surfacc.    The  dust  which 
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they  contain  in  (|uite  a  large  quantity  will  retard  the 
hardening  of  cement.  These  materials  should  be 
screened  and  separated  in  fine  and  coarse  aggregates, 
even  if  it  adds  a  certain  amount  to  the  cost  of  the  work. 
When  building  a  two  course  pavement,  the  bottom 
.  course  aggregates  may  be  softer  than  in  the  one  course 
construction,  but  on  the  other  hand,  the  wearing  or  top 
course  nuist  be  richer  in  cement  than  the  one  course. 
The  maximum  size  of  aggregate  should  be  smaller 
than  the  one  course  and  also  harder.  Permit  me  here 
to  quote  Messrs.  Agg  and  RTcCulloch,  in  their  "  In- 
vestigation on  Concrete  Roadways,"  for  the  Iowa 
State  Commission   (page  88): — ■ 

"The  life  of  a  concrete  pavement  depends  to  a  large 
degree  on  the  correctness  and  uniformity  in  the  proportion- 
ing of  the  materials.  Emphasis  should  be  laid  on  the  fact 
that  the  present  methods  of  field  proportioning  are  exceed- 
ingly crude.  The  development  of  the  bituminous  pavement 
surface  has  been  characterized  by  the  adoption  of  accurate 
methods  of  proportioning  and  grading  the  materials.  Con- 
crete as  a  surfacing  material  will  never  be  used  at  its  highest 
efficiency  until  the  proportions  are  specified  by  weight,  and 
these  proportions  accurately  maintained  as  the  materials  are 
placed  in  the  mixer." 

General  Construction 

I  would  like  now  to  say  a  few  words  regarding 
the  general  construction.  Heavy  stress  should  be  laid 
on  the  making  of  subgrade  and  drainage.  Une(|ual  set- 
tlements should  be  avoided.  No  concrete  should  be 
laid  over  fills  which  are  not  thoroughly  cotii])acted, 
or  have  not  yet  attained  their  ultimate  settlement, 
-which  takes  place  at  the  end  of  about  one  year.  A 
flat  subgrade  gives  more  concrete  in  the  centre,  where 
it  is  most  needed,  though  one  that  is  shaped  to  con- 
form with  the  finished  surface  takes  less  concrete  and 
gives  better  drainage.  The  subgrade  should  be  rolled 
and  reshaped  until  it  has  the  specified  shape  and  uni- 
form firmness.  This  will  not  only  prevent  waste  of 
concrete  but  will  also  facilitate  the  movement  of  the 
pavement  due  to  contraction  and  expansion,  and  there- 
fore prevent  the  formation  of  cracks.  It  is  a  well 
noted  fact  that  a  rough  and  uneven  subgrade  renders 
the  transverse  joints  about  useless. 

The  .system  of  drainage  should  be  carefully  studied 
and  planned.  It  should  not  only  take  care  of  surface 
and  underground  waters,  but  provision  should  also  be 
made  for  temporary  drainage,  so  as  to  prevent  the 
washing  of  green  concrete  by  surface  water.  Such 
occurrences  necessitate  often  the  tearing  up  and  re- 
moving of  the  entire  pavement  slab.  The  probleiri  is 
to  keep  the  subgrade  dry  by  using  dififerent  resources 
or  materials  available.  Were  it  not  possible  to  do  so, 
the  design  of  the  j)avement  for  such  a  length  as  found 
necessary  should  be  changed.  In  a  poorly  drained 
subgrade  there  is  a  tendency  for  the  edges  to  dry 
out  quicker  than  the  centre,  with  a  consequent  settle- 
ment and  jiroduction  of  longitudinal  cracks  in  the 
pavement  surface,  especially  when  the  cold  weather 
sets  in  or  goes  out  of  the  ground.  Nearly  all  en- 
gineers today  are  of  the  opinion  that  the  unsightly 
cracks  that  one  may  notice  in  many  concrete  ])avcments 
are  due,  to  a  very  great  extent,  to  poor  drainage. 

•  Finishing 

General  practice  seems  to  favor  the  wooden  float. 
If  handled  by  a  skilled  workman,  it  will  give  a  satis- 
factory surface,  sufficiently  rough  for  all  ordinary 
grades.  The  thinnest  possible  skinned  coat  of  cement 
should  be  brought  to  the  surface,  so  as  not  to  cause 
scaling.  Over-floating  not  only  costs  more  money  to 
the  contractor,  but  does  not  give  as  good  a  surface. 


It  must  be  borne  in  mind  that  after  concrete  is  de- 
posited and  floating  done,  the  pavement  is  not  finished. 
Good  care  should  be  taken  that  green  concrete  is  not 
exposed  to  the  hot  rays  of  the  sun.  Canvas  should  be 
kept  over  the  green  concrete  for  about  24  hours,  after 
which  it  can  be  sprinkled.  No  empty  cement  sacks 
should  be  allowed  on  the  green  concrete.  Dirt  can  be 
used  at  the  end  of  forty-eight  hours  and  should  be 
kept  wet  for  ten  days.  These  j)recautions,  if  they  are 
not  overlooked,  will  prevent  shrinkage  cracks  and  con- 
serve water  which  will  be  needed  for  chemical  com- 
bination of  cement.  Curing  by  ponding  is  also  a 
very  excellent  method.  The  inspectors  should  see 
that  all  the  dirt  is  completely  removed  and  the  sur- 
face well  cleaned  before  the  road  is  opened  to  traffic. 
As  to  the  time  of  opening  such  roads  to  traffic,  I  would 
quote  the  following  extract  from  the  "  National  Con- 
ference on  Concrete  Roads  for  1916"  (page  215): — 

"The  length  of  time  necessary  to  keep  the  pavement 
closed  to  traffic  will  depend  entirely  upon  weather  con- 
ditions. During  warm  weather  the  pavement  should  be  kept 
closed  to  traffic  for  at  least  fourteen  days  and  preferably  for 
three  weeks.  Wlien  the  conditions  are  such  that  the  tem- 
perature of  concrete  is  less  than  50  degs.  F.  when  placed, 
hardening  takes  place  very  slowly.  .'\s  is  well  known,  the 
hardening  of  concrete  is  a  chemical  action  requiring  heat. 
The  hardening  will  take  place  in  direct  proportion  to  the 
amount  of  heat  present,  and  takes  place  very  slowly  at  a 
temperature   of  35  degs.   F.   or  below. 

"When  a  concrete  pavement  has  been  laid  in  the  late 
fall,  it  is  sometimes  difficult  to  determine  when  it  will  t)e 
safe  to  throw  the  road  open  to  traffic.  In  rare  cases  it  may 
be  necessary,  .owing  to  peculiar  local  conditions,  to  open 
the  road  or  street  to  traffic  before  it  is  absolutely  safe  to  do 
so.  Under  such  conditions  if  about  :)  inches  of  straw  is 
placed  on  the  pavement  and  this  covered  with  several  inches 
of  earth,  the  surface  of  the  pavement  will  be  protected  suffi- 
ciently against  abrasion  to  allow  the  opening  of  the  road 
sooner  than  could  be  safely  done  without  such  protection. 
.This  cover  will,  however,  not  minimize  the  danger  of  damage 
to  the  pavement  by  heavy  loads,  which  will  tend  to  crack 
pavement  that  has  not  developed  its  full  strength.  Concrete 
roads  have  been  utterly  ruined  by  opening  to  traffic  too  soon. 
Few  people  realize  how  slowly  concrete  hardens  under  un- 
favorable conditions,  wbich  will  undoubtedly  prevail  on 
some  jobs  before  the  work  is  finished.  All  those  in  charge 
of  concrete  pavement  work  should  have  the  necessity  of 
adhering  to  the  foregoing  cold  weather  precautions  strongly 
impressed   upon   them." 

Distance  Between  Joints 

The  recommended  ])ractice  for  transverse  joints  is 
that  joints  should  be  placed  across  the  pavement  per- 
pendicular to  the  centre  line,  about  50  feet  apart.  There 
seems  to  be  a  tendency  to  lengthen  the  distance  be- 
tween joints,  and,  moreover,  to  eliminate  same  entirely. 
Many  engineers  today  advocate  the  placing  of.  trans- 
verse joints  only  at  the  end  of  one  day's  work.  The 
dififerent  kind  of  soils  over  which  the  pavement  is  laid 
should  not  be  lost  sight  of.  A  good  practice  when 
metal  protection  plates  are  used  is  to  finish  the  pave- 
ment at  least  six  inches  on  each  side  of  the  joint  with 
the  .steel  trowel.  Though  considerable  difi'erence  of 
opinion  exists  as  to  the  use  of  such  protection  plates 
it  seems  that  the  present  practice  has  much  tendency 
to  do  away  with  them. 

Many  of  the  unsightly  longitudinal  cracks  will  be 
done  away  with  in  concrete  roads  if  precautions  have 
been  taken  to  ensure  a  thorough  sub-drainage  and  a 
uniform  subgrade.  Longitudinal  cracks  are  the  worst 
enemy  of  concrete  roads,  it  has  not  yet  been  proved 
by  any  plain  concrete  roads  that  they  can  be  elim- 
inated altogether,  but  with  the  refinements  of  the  pre- 
sent practice  in  constructing  such  roads,  they  will  be 
reduced  to  a  minimum.    The  use  of  reinforcement  will 
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eliminate  to  quite  an  extent  the  formation  of  longi- 
tudinal cracks,  or  at  least  will  render  them  less  ob- 
jectionable. Mesh  reinforcement  is  much  easier  to 
place  than  bar  reinforcement.  Reinforcing  depends  on 
the  condition  of  soils  and  loads,  and  it  is  a  matter  that 
certainly  should  be  left  to  each  engineer  to  determine 
on  the  spot  the  needs  of  the  situation,  after  having  well 
weighed  all  the  circumstances.  Some  engineers  arc 
of  the  belief  that  the  use  of  reinforcing  will  ensure 
stability  to  the  road,  scatter  shrinkage  cracks  and  elim- 
inate joints. 

Regarding  the  thin  bituminous  wearing  surface  for 
concrete  pavements,  the.  results  obtained  to  date  do 
not  economically  justify  its  use  just  at  present.  Main- 
tenance of  concrete  pavements  will  be  greatly  simpli- 
fied as  soon  as  a  satisfactory  method  of  coating  their 
surface  has  been  devised. 

Maintenance 

Now,  Gentlemen,  after  the  road  is  completed  and 
opened  to  trafilic,  it  has  to  be  maintained,  and  this  is 
a  point  that  should  be  strongly  brought  u])  and  clearly 
demonstrated  to  the  ofificialj;  of  all  communities  which 
are  in  for  good  roads.  An  efficient,  systematic  and 
intelligent  system  of  maintenance  should  be  devised 
and  enforced.  I  do  not  need  to  show  here  the  full 
economic  value  of  such  a  system,  and  no  municipality, 
or  province,  or  country  will  ever  realize  the  benefit 
and  the  merits  of  a  good  road  unless  it  is  jjroperly 
maintained.  While  the  cost  of  systematic  mainten- 
ance of  concrete  pavements  is  small,  if  we  neglect  to 
maintain  same  the  cost  may  be -very  high  and  the  tax- 
payer would  have  not  received  the  greatest  value  for 
his  money. 

When  engineers  make  the  statement  that  the  con- 
crete roads  represent  minimum  outlay  for  maintenance 
cost,  highway  officials  should  not  derive  from  these 
words  that  when  a  concrete  road  is  finished  no  more 


care  or  attention  whatever  should  be  given  to  it. 
This  would  be  a  very  grave  mistake.  It  is  inherent 
to  human  nature  that  everything  will  wear  away  in 
the  course  of  time,  and  it  is  so  with  all  pavements, 
though  they  may  be  called  permanent. 

I  will  now  read  you  a  few  lines  from  the  Ninth  An- 
nual Report  of  the  Board  of  County  Road  Commis- 
sioners of  Wayne  County  (page  32):— 

"Recognizing  that  durability  and  low  cost  of  mainten- 
ance, as  mentioned  in  preceding  reports,  largely  determine 
the  success  of  any  type  of  road,  our  preference,  hased  on  our 
past  seven  years'  experience,  continues  to  be  for  concrete 
construction.  \Vc  believe  in  constant  and  systematic  main- 
tenance of  all  roads  under  our  jurisdiction.  As  in  past  years, 
our  gravel  and  macadam  mileage  continues  to  absorb  the 
bulk  of  our  maintenance  moneys  and  energies.  We  have  re- 
paired and  oiled  all  gravel  roads,  and  in  addition  thereto 
dragged   them   systematically   in   both   the   spring  and   fall. 

"The  wisdom  of  building  of  concrete,  in  our  judgment, 
stands  out  conspicuously  when  maintenance  cost  involved 
in  keeping  all  other  types  of  roads  under  our  jurisdiction  in 
usable  condition  is  compared  with  the  actual  cost  of  main- 
taining concrete.  Yet,  even  the  best  concrete  road  will  re- 
quire some  maintenance,  consisting  principally  of  cleaning 
out  and  refilling  expansion  joints,  the  repair  of  pockets  which 
occasionally  appear  on  the  surface  as  a  result  of  some  for- 
eign material  such  as  clay  getting  into  the  concrete,  some 
fragment  of  inferior  pebble  or  stone,  or  defects  in  work- 
manship. Usually  no  maintenance  is  required  on  our  con- 
crete roads  the  first  year  of  their  life,  but  if  we  find  that  any 
is   necessary   we  do  it  promptly  and  thoroughly. 

"Our  concrete  roads  possess  the  special  feature  of  pre- 
senting a  surface  that  wears  but  slightly  and  uniformly:  a 
surface  that  does  not  give  way  in  any  one  spot  and  withstands 
traffic  over  its  entire  surface.  This  is  made  possible  by  care- 
ful selection  of  materials,  careful  methods  of  proportioning 
and  mixing,  and  care  in  finishing  and  curing,  resulting  in  a 
concrete  having  a  uniform  texture,  which  is  a  big  factor  in 
eliminating  maintenance  costs.  We  have  over  12.'>  miles  of 
concrete  road  in  Wayne  County,  some  of  it  in  its  seventh 
year  of  service;  all  of  it  in  good  condition,  and  we  have  never 
taken  up  and  replaced  a  2.'>-foot  section  since  we  have  been 
building  and  developing  this  type  of  road,  which,  we  think, 
speaks  volumes  for  our  low  annual  maintenance  costs." 


Pavement — Hot  Mix  Method  of  Bituminous 
Construction,  Using  Asphaltic  Binder 

— -^ ■ By  Mr.  E.  Drinkwater*  


I  PROPOSE  to  deal  with  this  matter  in  a  general 
way,  that  will  give  the  salient  features  of  this  sub- 
ject matter,  and  entirely  omit  and  leave  the  tech- 
nical matters  to  the  authorities  of  standard  speci- 
fications now  so  easily  procurable,  and  \yhich  can  be 
obtained    from    any    reliable    manufacturer    of   paving 
materials,  and  who  are  exhibitors  in  this  hall. 

First,  I  propose  to  give  you  a  synopsis  of  the  vari- 
ous methods  employed  by  the  writer  during  a  period  of 
from  20  to  30  years. 

I  have  been  more  or  less  the  whole  of  iny  life  ac- 
tively comiected  with  pavement  construction,  and  ))rc- 
vious  to  1^)10  had  always  had  to  make  use  of  that  which 
was  locally  jirocurable  and  cconomicallv  ])urchascd, 
and  had  always  adopted  the  mixed  method  for  bitumin- 
ous construction.  That  is  to  say.  the  fine  or  coarse 
stone  aggregate  was  always  coated  with  the  bitumin- 
ous binder  before  being  placed  in  its  pavement  posi- 
tion. 

In  the  early  days  of  my  work  I  may  say  that  we 
used  gas  tar,  procured  directly  from  the  gas  works,  at 
a  very  nominal  cost.     We  coated  the  stone  in   dry, 
'Mualctpol  and  Highway  Boelneer.  St.  Lamtwrt,  P.Q.  1 


warm  weather,  without  any  heating.  The  tar  was 
heated  in  what  we  called  tar  boilers,  some  of  which 
were  of  a  very  large  size  and  portable.  In  cold  or  damp 
weather  we  dried  out  and  warmed  the  stone  on  ijlate 
floors,  heated  by  steam  or  hot  air  flues,  such  as  we  also 
used  in  brick-making.  After  coating,  the  stone  was 
stored  in  the  various  sizes,  separate,  and  under  cover 
until  required  for  use  on  the  work,  and  when  laid  was 
designated  as  tar  macadam.  It  was  laid  in  courses  of 
3  in..  2  in.,  and  1  in.  stone  to  a  total  depth  of  6  in.  on 
either  old  macadam  or  a  well-laid  Telford  base,  and 
after  many  years  of  use  these  pavements  would  com- 
pare favorably  with  other  more  costly  types  of  con- 
struction. These  results  were  due,  to  a  large  extent,  to 
the  excellent  quality  of  coal  gas  tar  that  was  available. 
In  1909  I  was  called  upon  to  construct  pavement  by 
the  mixing  method  to  a  specification  which  called  for 
the  coating  of  stone  first  with  hot  air  and  then  give  a 
second  coat  of  hot  asnhaltic  cement,  and  laid  into  posi- 
tion before  the  binder  cooled  oflf.  The  mixing  was 
done  by  hand  on  the  site,  \\hen  the  weather  was' con- 
tinuously fine  and  hot  this  method  gave  a  very  satis- 
factory pavement,  and  after  nine  years'  wear  may  be 
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•  found  in  g^ood  condition  to-da}'.  But  when  the  weather 
was  unfavorable  it  was  impossible  to  carry  on  the  work 
satisfactorily,  and  any  work,  done  under  unfavorable 
conditions  as  to  weather,  never  proved  good,  and  en- 
tailed considerable  maintenance  expenditure  annually, 
due  to  the  high  cost  of  the  sheet  asphalt  and  other  such 
manufactured  jiavement.  We  decided  to  adopt  the 
penetration  method.  This  was  in  1911,  and  I  laid  a~ 
consideral:)le  mileage  on  old  macadam  and  on  new, 
well-laid  and  drained  Telford  base.  l<"or  a  time  these 
pavements  were  seemingly  satisfactory  and  economical 
to  construct.  It  was  not  very  long,  however,  that,  in 
accordance  with  the  good,  dry  weather  during  con- 
struction, so  was  the  quality  of  the  pavement,  and  those 
sections  that  did  not  have  the  most  favorable  condi- 
tions began  to  disintegrate  in  the  fall,  and  the  surface 
in  the  hot  weather  became  out  of  shape. 

It  became  manifest  that  the  method  could  not  give 
continuous  good  service,  and  the  hot  mix  method  was 
the  iir'oper  way  in  which  the  proper  gauging  and  mix- 
ing of  materials  could  be  obtained,  and  by  the  use  of 
improvised  plant  I  proved  to  my  employers  that  better 
results  could  be  obtained  by  its  adoi)tion,  as  it  elimiu'- 
ated  the  bleeding  in  hot  weather,  and  was  less  slippery 
in  cold  weather  on  grades. 

Since  1911  I  have  laid  no  pavement  other  than  the 
hot  mix  type,  and  accordintr  to  the  rcciuirements  used 
for  city  pavement,  sheet  asphalt  where  grade  was  flat 
on  concrete  base,  varying  from  5  to  10  inches  thick, 
according  to  the  amount  and  class  of  traffic,  on  the 
same  grade  I  have  used  the  asphaltic  concrete  (To- 
]5eka  mix)  on  concrete  base,  which  retpiires  4  per  cent, 
to  5  ])er  cent,  less  asphaltic  cement  than  sheet  as]ihalt, 
and,  therefore,  lower  in  initial  cost. 

On  grades  upward  of  5  per  cent,  it  is  necessary  that 
larger  stone  should  be  employed  in  the  aggregate. 
This  can  only  be  done  with  the  consent,  and  under  the 
Warren  Brothers'  patent,  covering  bithulithic  and 
Warrenite  pavement. 

These  pavements  all  entail  a  costly  and  immobile 
plant,  and  considerable  area  to  carry  out  the  work  of 
preparation  of  paving  materials,  and  I  nropose  to  deal 
*vith  the  construction  method  that  mav  be  used  to  con- 
struct a  fairly  well-proportioned  and  thoroughly  mixed 
pavement  that  will  carry  any  class  of  traffic,  and  be 
constructed  as  continuously  as  any  other  tyoe,  and  re- 
gardless of  water  supply,  by  machinery  of  low  cost, 
and  mobile,  viz.,  the  ordinary  concrete  mixer  with  the 
heating  attachment,  traction  wheel,  and  distribution 
arm,  that  can  be  obtained  from  the  many  manufactur- 
ers of  contractor's  plant.  After  the  base  has  been  pre- 
pared in  the  manner  decided  upon,  and  ready  to  re- 
ceive the  wearing  surface,  the  machine  can  be  placed  on 

•  the  travelled  way  or  pavement  area,  and  the  material 
distributed  along  the  line  of  work.  It  is  preferable, 
however,  if  there  is  space  available  on  the  side  of  road- 
way, to  place  the  machine  there  and  protect  the  base, 
the  construction  to  be  carried  out  as  follows: 

Mixing 

Stone  aggregate  to  be  of  a  size  that  will  i)ass  a  2^4 
in.  ring  and  retained  by  a  lJ/2  in.  ring,  to  be  placed  in 
the  mixing  drum,  and  the  hot  blast  applied.  When  the 
stone  is  heated  to  a  temperature  of  approximately  250 
degrees  Fahrenheit  the  asphaltic  binder,  previously 
heated  in  a  portable  heater,  to  a  temperature  of  not 
less  than  200  and  not  more  than  275  degrees  Fahren- 
heit, is  then  added  to  the  already  heated  stone,  the 
quantity  to  be  within  the  limits  of  12  per  cent,  to  13 


])er  cent,  by  weight  of  the  total  quantity  of  the  stone  in 
the  mix. 

Laying 
When  the  stone  is  thoroughly  coated,  the  batch 
should  be  emptied  as  soon  as  possible  and  carried  by 
the  distribution  arm,  or  any  other  means  convenient  to 
use,  to  the  dumping  jjlatform,  if  macadam  base  is  used; 
if  concrete  base,  on  the  base,  within  spading  distance 
of  the  laying-  point,  the  mixture  to  be  laid  either  by 
spade  or  fork,  level,  and  even  to  a  depth  of  3  in.,  loose, 
and  well  packed  into  position. 

Rolling 

AVhen  slightly  cooled  off,  the  rolling  by  a  12-ton 
macadam  roller  follows,  care  to  be  taken  that  the  line 
and  camber  is  maintained.  Any  hollow  spots  must  be 
immediately  levelled  up  during  the  rolling,  and  the  roll- 
er kept  movingf  until  the  paving  is  thoroughly  com- 
pacted. When  this  is  done,  and  before  the  pavement  is 
cooled,  the  mix  in  the  machine  should  be  changed. 

Surface  Coat 

And  a  mixture  of  three  parts  of  stone,  one  part  of 
rough  .sand,  heated  as  the  stone,  and  mixed  with  12  per 
cent  to  13  per  cent,  asphalt  cement,  heated  to  the  tem- 
perature of  not  less  than  225  or  over  275  degrees  Fah- 
renheit, and  the  stone  and  sand  to  be  thoroughly  coat- 
ed. When  the  mixing  is  completed,  a  surface  treatment 
is  given  to  the  already  laid  and  still  warm  pavement 
to  a  depth  evenly  laid  of  approximately  yi  to  }i  inches 
in  thickness,  and  as  .soon  as  laid  the  roller  started  again, 
to  drive  this  coat  into  the  voids  that  may  exist  between 
the  previously  laid  stone;  and  here  care  should  be 
taken  to  watch  that  any  parts  of  the  surface  needing 
extra  material  should  receive  it  during  the  first  rollin;?, 
when  it  will  manifest  itself.  When  sufficiently  rolled, 
the  whole  pavement  should  be  then  just  covered  with 
a  coat  of  warm  stone  chip  of  %  in.  down,  and  as  soon 
as  cooled  off  the  pavement  may  be  used  for  traffic. 

Asphaltic  Cement 
Any  well-known  brand  that  will  fulfill  the  standard 
snecification  requirements.     Of  a  penetration  of  from 
60  to  90  at  77  degrees  Fahrenheit  will  he  satisfactory 
material  to  use  for  this  class  of  work. 

Mixer 

A  standard  mixer  of  %-yard  capacity  will  turn  out 
800  to  1,000  yards  per  -day,  pr  200  yards  of  16-feet  road- 
way per  day,  and  can  be  operated  either  by  steam  or 
gasoline  power  and  the  heater  be  provided  with  crude 
oil  biirners.  The  traction  attachment  makes  it  possible 
to  eliminate  considerable  haulasre  delay,  and  the  ma- 
chine can  be  kept  always  alongside  the  work  beine  laid. 

In  conclusion,  I  beg  to  say  that  I  find  the  asphaltic 
cement  binder  a  satisfactory  material  to  use.  due  to 
the  fact  that  its  natural  ductility  allows  amiile  time  for 
compacting  before  setting  up.  It  is  less  subiect  to  vari- 
ation of  temperature  than  any  other  material,  and  cli- 
matic changes  have  no  effect. '  In  .spring  and  fall  it  docs 
not  get  excessively  hard  and  slippery,  and  in  summer 
the  heat  does  not  have  any  appreciable  efl^ect.  and  at  all 
times  will  it  carry  any  load  that  the  foundation  wi'l 
carry.  It  will  give  good  service,  is  easy  to  repair,  and 
is  low  in  maintenance  cost. 


The  offices  of  the  Quebec  Streams  Commission 
have  been  removed  to  the  Provincial  Government 
Building,  59  Notre  Dame  Street  East,  Montreal. 
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Abatement    of   the   Dust    Nuisance 

R.  Gray*  — ^^^— ^^^— — ^^^^^^^^^-^^^^^^^^^^ 

Continued  experiment  over  the  past  ten  years  has  practi- 
cally established  the  fact  that  the  application  of  some  kind  of 
bituminous  material  to  the  surface  of  he  road  is  the  most 
efficacious  method  known  to  date.  Salts,  •  chiefly  calcium 
chloride,  have  been  used,  but  so  far  as  I  know,  these  have 
never  gone  .past  the  exiperimental  stage  or  have  been  appli- 
cable only  on  small  sections  of  road.  Calcium  chloride  is 
obtained  as  a  by-product  in  the  manufacture  of  soda,  and  is 
distributed  dry,  by  sowing  over  the  road  surface  or  spread- 
ing by  shovel. 

In  connection  with  the  use  of  calcium  chloride,  it  is  used 
in  England  to  quite  a  large  extent,  the  atmospheric  conditions 
there  lending  themselves  to  the  use  of  this  particular  ma- 
terial to  a  great  deal  better  advantage  than  it  does  in  this 
country.  In  fact,  where  it  has  been  used  (it  was  used  around 
Boston)  it  was  necessary,  after  the  application,  to  water  the 
roads,  sprinkling  the  roads  in  order  to  secure  sufficient  moist- 
ure to  keep  down  the  dust.  The  salt,  by  its  faculty  of  absorb- 
ing moisture,  dampens  the  surrounding  dust  layer,  thereby 
reducing  the  tendency  to  blow. 

An  experiment  of  this  character  was  carried  out  by  the 
United  States  office  of  good  roads,  under  the  direction  of 
Logan  Walker  Page,  in  Florida,  by  tlic  application  of  1^ 
pounds  of  chloride  per  square  yard  of  surface.  After  several 
weeks  of  wear  the  surface  was  always  moist.  No  costs  are 
given  in  connection  with  this  method,  so  that  comparison  is 
impossible. 

Enquiry  as  to  the  present  price  of  calcium  chloride  in 
fairly  large  quantities  shows  that  it  is  4  cents  a  pound,  so 
that  for  dust  preventive  purposes  on  the  present  ni.irket  prices 
it  is  hardly  an  economic  consideration. 

The  character  of  the  road  and  the  condition  of  the  road 
surface  are  important  considerations  in  deciding  upon  the 
particular  treatment  to  be  used.  It  is  generally  conceded, 
and  results  have  proved,  that  as  much  of  the  loose  material 
as  is  economically  practicable  should  be  removed  from  the 
surface  of  the  road.  I  have  read  that,  under  certain  circum- 
stances, some  engineers  have  gone  so  far  as  to  lightly  sprinkle 
the  road  liefore  the  application  of  the  oil.  with  the  idea  of 
removing  the  thin  film  of  dust  from  the  stone,  which  would 
prevent  the  proper  adherence  of  the  dust  layer  to  the  mac- 
adam. I  would  think  that  was  rather  a  dangerous  procedure, 
unless  the  road  was  given  sufficient  time  to  dry  subsequent  to 
the  application  of  the  water.  Under  such  conditions,  then, 
what  is  going  to  happen  to  this  dust  that  lies  on  the  road  It 
is  going  to  be  spread  over  the  road  again,  so  it  seems  to  mc 
ratlier  a  superfluous  procedure 

Any  repairs  necessary,  then,  to  the  old  macadam  should 
be  made,  in  order  to  improve  the  conformation  of  the  rnaff 
and  provide  for  a  free  drainage  to  the  gutter. 

On  country  stone  roads,  where  frequently  the  dust  lies 
inches  deep  in  layers,  a  horse-sweepor  could  be  used  with  great 
benefit,  and  at  very  little  added  expense,  to  remove  this  sur- 
face material  to  the  side  of  the  road,  where  '  could  be  taken 
care  of  by  different  means,  depending  upon  the  environment. 
I  have  in  mind  many  country  roads  where,  regardless  of  the 
character  of  the  surface  of  the  road  and  the  amount  of  dust 
and  loose  material  on  the  road,  the  oil  cart  goes  along  and 
sprinkles  the  sand.  It  is  only  a  short  time  before  that  oil 
dust  is  blowing  with  every  vehicle  that  passes,  making  the 
actual  dust  conditions  much  more  disagreeable  than  the  ordin- 
ary dry  state  of  the  dust.  Oiling  performed  then  would  be 
much  more  effective,  and  I  am  of  the  opinion  that  the  results 


—  By  Mr.  E. 

The  subject  which  we  ;irc  now  to  discusg,  i.e.,  "The 
Abatement  of  the  Dust  Nuisance,"  is  a  matter  concerning 
which  much  has  been  written,  and  in  connection  with  which  a 
considerable  amount  of  valuable  experimental  work  has  been 
performed. 

The  result  of  tliis  study  lias  been  the  establishment  of 
certain  well-recognized  standard  principles  in  the  application 
of  the  methods  to  which  I  shall  refer. 

It  is  not  my  intention  to  deal  with  the  subject  in  a  formal 
way,  but  merely  to  outline  something  of  our  local  experience, 
in  the  hope  that  it  may  be  helpful  to  some  here  present. 

The  dust  nuisance  may  in  varying  degrees  of  efficiency  be 
dealt  with  by  the  following  methods: 

1.  By  removing  the  dust  and  loose  material  on  the  sur- 
face by  the  use  of  mechanical  methods,  such  ais  horse  sweep- 
ers, tooth  scrappers,  etc. 

2.  By  the  application  of  a  dust  layer  in  the  form  of  (a) 
water  from  the  ordinary  sprinkler;  (b)  a  deliquescent  salt,  as 
calcium  chloride,  applied  by  band;  (c)  a  bituminous  material, 
either  as  an  asphaltic  petroleum  or  a  tar  product. 

This  being  the  method  which  will  form  tlie  suliject  of  our 
discussion. 

3.  By  the  construction  of  what  is  known  as  a  dustless, 
permanent  road  surface  of  some  one  of  the  many  standard 
types.  This,  however,  is  outside  of  the  scope  of  this  discus- 
sion. 

The  application  of  any  one  of  the  above  methods  or  the 
combination  of  parts  of  each  depends  upon  the  condition  of 
the  surface  and  the  character  of  tlie  roadway  to  be  treated. 

Horse-sweeping  hand-brooming,  and  the  removal  of  the 
dust  by  teams  and  wagons  does  much  to  keep  the  roads  free 
from  the  material  which  blows,  after  which  the  road  may  be 
further  treated  if  it  is  so  desired. 

The  se"cond  method,  that  of  applying  a  dust-layer  of  some 
kind,  is  to-day  iperhaps  the  most  generally  adopted  for  dust 
abatement  and  road  preservation.  As  ordinarily  applied,  how- 
ever, this  method  is  far  from  perfect,  and  we  await  with  inter- 
est the  discovery  of  some  more  effective  and  some  less 
troublesome  cure  for  the  dust  nuisance. 

We  easily  see  that  road  oiling  has  become  a  very  efficient 
operation  for  dust  prevention,  but,  while  we  have  tried  many 
methods  of  varying  our  work  here  in  Hamilton,  I  am  free  to 
say  that  as  yet  it  has  not  developed  that  perfect  state  which 
you  might  be  led  to  believe.  The  year  before  last  we  were 
using  what  is  known  as  a  light  road  oil.  We  were  getting  very 
good  results  from  it,  and  in  many  cases  were  getting  a  pretty 
fair  cover,  and  it  was  with  the  desire  of  securing  a  heavier 
cover  that  last  year  we  used  a  quantity  of  medium  road  oil. 
You  know  what  the  season  was  like — it  was  cold  and  wet, 
and,  in  fact,  we  had  to  give  up  some  of  our  oiling  altogether 
because  of  the  weather  conditions.  The  oil  being  somewhat 
heavier  than  the  oil  that  had  been  used  in  the  previous  sea- 
sons, we  had  a  terril)Ie  holler  from  the  people  on  the  streets. 
We  usually  put  screenings  from  our  quarries  on  the  oil  after 
it  has  been  distributed,  and  in  a  measure  we  do  away  witli^ 
that  difficulty,  but  we  found  it  is  impracticable  to  close  our 
streets  in  order  to  keep  the  traffic  off  them  for  a  sufficient 
length  of  time  for  the  hardening  of  the  oil.  If  we  were  doing 
a  street  at  a  time,  here  and  there,  that  might  be  arranged, 
but  where  you  are  doing  miles  of  streets — and  we  have  many 
miles  of  improved  macadam  roads  in  the  city — it  is  not  a 
feasible  method  of  handling  the  situation. 
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would  warrant  the  small  additional  expense  of  such  cleaning. 

Having  prepared  the  road  surface,  the  next  consideration 
is  the  character  of  the  material  which  is  to  be  used  and  the 
method  of  its  aipplitation. 

Asphaltic  petroleums  and  tar  products  are  the  most  com- 
mon materials  used  for  this  purpose.  Until  recently  they 
have  been  easily  obtainable.  They  lend  themselves  readily 
to  distribution,  and,  prior  to  war  prices,  were  an  economic 
material  for  this  purpose. 

The  asphalt  petroleum  is  sold  commercially  as  a  40  per 
cent.,  60  per  cent.,  and  80  per  cent,  asphaltic  oil,  increasing  in 
specific  gravity  in  the  order  named.  The  tar  products  are 
sold  under  trade  natnes  which  indicate  varying  degrees  of 
specific  gravity,  the  purchaser  purchasing  that  particular  pro- 
duct which  is  most  suitable  for  his  requirements. 

Our  experience  in  Hamilton  has  proved  that  what  is 
known  as  a  "light  road  oil"  or  a  "medium  road  oil"  for  city 
work  may  be  used  with  great  eflfectiveness.  In  some  cities  a 
considerable  lighter  oil  is  used  than  the  above  referred  to 
"light  road  oil,"  but  this  requires  a  more  frequent  applica- 
tion, with  a  consequent  increased  cost. 

Ordinarily,  except  under  very  heavy  traffic,  one  applica- 
tion per  season  has  been  found  to  be  sufficient  of  the  40  per 
cent,  and  00  per  cent,  asphaltic  petroleum.  The  lighter  grades 
of  oil  may,  however,  be  applied  earlier  in  the  season,  and 
without  the  necessity  of  heating,  in  order  to  facilitate  distri- 
bution They  are  easily  absorbed,  dry  out  more  quickly,  and 
reduce  the  dust  nuisance  during  the  late  spring  and  early 
summer  months.  Light  oils  are  applied,  also,  in  smaller 
quantities  than  the  heavier  oils,  as  low  as  .085  gallons  per 
square  yard  being  found  sufficient  for  good  res.ults.  This  is  a 
very  low  figure;  it  is  the  Toronto  figure,  and  it  is  necessary 
to  go  over  these  roads  two  or  three  times  a  year  But  they 
do  away  with  that  sticky  condition  which  obtains  in  the  use 
of  heavier  oils. 

Oils  are  applied  to  road  surface  by  several  methods,  de- 
pending upon  the  character  of  the  road  and  the  amount  of 
oiling  to  be  performed.  In  small  communities  it  is  some- 
times distributed  from  the  barrel  by  use  of  the  ordinary  hand 
sprinkling  can.  In  such  cases  lighter  oils  are  used  and  heat- 
ing is  obviated.  In  a  larger- way  it  is  applied  by  gravity  from 
tanks,  either  through  a  perforated  pipe  or  specially  adapted 
nozzles  for  the  purpose,  the  oil  being  applied  either  hot  or 
cold,  depending  upon  its  specific  gravity.  Large  motor  pres- 
sure distributors  are  now  frequently  used  where  the  amount 
of  work  warrants  it,  this  method  of  distribution  being  ysually 
known  as  the  penetration  method.  The  material  is  applied 
hot,  a  heating  device  oeing  used  in  conjunction  with  the  dis- 
tributor. I  have  not  the  exact  mileage  of  macadam  in  the 
city,  but  we  have  felt  that  we  would  not  be  justified  in  the 
purchase  of  a  large  distributing  pressure  sprinkler,  for  the 
reason  that  with  our  eight-horse-drawn  sprinklers,  one  in 
each  district,  we  are  able  to  cover  so  much  more  ground  and 
are  able  to  get  our  work  done  early  in  the  season,  earlier 
than  if  we  were  operating  one  machine  only.  We  find  that 
when  we  ',tart  oiling  that  the  peqple  are  very  anxious  to  get 
their  streets  oiled,  and  it  is  a  problem  to  know  which  street 
to  oil  first.  However,  we  have  had  to  make  a  rule  that  the 
streets  with  the  greatest  amount  of  traffic  will  be  the  streets 
that  will  first  receive  attention,  regardless  of  how  many 
friends  a  particular  man  had  on  the  street  or  how  anxious  he 
was  to  get  his  street  oiled  before  his  neighbor. 

Much  better  results  are  obtained  if  the  road  surface  is 
warm  when  the  oil  is  applied,  as  diffusion  through  and  over 
the  surface  then  readily  takes  place  before  the  oil  congeals. 
This  is  especially  applicable  to  the  heavier  bituminous 
materials    The  surface  should  be  free  from  moisture. 

I  was  going  to  put  it  stronger,  and  say  it  must  lie   free 


from  moisture.  We  have,  however,  got  caught  out  in  a  rain- 
storm with  a  cart  full  of  oil,  and  let  her  rip,  but  if  the  sun 
came  out  and  dried  things  tip  quickly  it  was  not  so  bad.  But 
we  have  had  difficulty  where  the  oiling  was  performed  on 
damp,  wet  surfaces  in  getting  proper  drying  and  penetrating 
effect. 

Heat  is  usually  necessary  in  the  application  of  the  heavier 
road  oils.  In  Hamilton,  where  last  year  and  this  year  we  are 
using  a  medium  asphaltic  road  oil,  i.e.,  an  asphaltic  oil  which 
under  certain  conditions  of  test  contains  an  average  of  60  per 
cent,  of  the  original  asphaltic  petroleum,  the  oil  is  first  heated 
in  large  steel  tanks  by  steam  coils  to  a  temperature  of  from 
200  to  250  degrees,  and  pumped  into  ordinary  oil  carts,  from 
which  the  oil  is  distributed  by  gravity  on  to  the  street.  The 
method  of  procedure  is  carried  out  as  follows:  The  street  is 
first  thoroughly  swept  by  horse-brooms  and  all,  the  loose 
material  that  is  practicable  is  cleaned  from  the  surface  of  the 
street  and  removed.  Oiil,  while  hot,  is  then  applied  by  a 
gravity  sprinkler  at  the  average  rate  of  1/8  gallon  per  square 
yard  of  road  surface.  Course  rock  screenings  and  stone  dust 
is  then  distributed  by  hand  over  the  surface  of  the  oiled  road, 
in  order  to  more  quickly  absorb  the  oil  and  prepare  the  road 
to  jeceive  traffic.  In  calculating  that  figure  of  1/8  of  a  gallon 
per  square  yard  of  road  surface  we  measured  the  road  from 
curb  to  curb.  The  sprinkler  does  not  sprinkle  the  vi;hole 
width  of  the  street,  but  the  whole  width  is  effectively  oiled,  in 
that  a  certain  amount  of  the  oil  runs  down  the  crown  and 
efifectively  oils  the  portion  next  to  the  curb,  so  that  I  feel  it 
is  right  and  fair  to  consider  that  the  whole  road  surface  is 
oiled. 

Ordinarily  the  street  is  not  closed  to  traffic.  Better  re- 
sults would  be  obtained  here  if  the  streets  were  closed  from 
24  to  .'!6  hours  after  the  oil  application,  in  order  to  allow  a 
certain  amount  of  absorption  and  hardening  of  the  oil  to  take 
place  before  traffic  is  allowed  on  the  street.  On  busy  city 
streets,  however,  this  is  hardly  practicable.  When  we  are  oil- 
ing up  one  street  and  down  another  we  would  have  a  large 
section  of  the  city  completely  ostracized  from  the  rest  of  the 
town  except  by  pedestrian  traffic,  and  this  would  cause  great 
inconvenience,  and  we  find  it  does  not  cause  really  serious  dif- 
ficulty to  let  the  traffic  go  right  over  the  street  after  being 
oiled. 

The  amount  of  oil  used  depends  altogether  upon  the 
character  of  the  surface  being  treated  and  the  extent  of  the 
coating  desired.  It  varies  from  an  eight  to  a  quarter  of  a 
gallon,  and  sometimes  one-half  gallon  per  square  yard. 

I  might  say  that  last  year  in  Hamilton  a  very  accurate  cost  ' 
was  kept  in  connection  with   street  oiling,  as  carried  out  in 
this  city,  the  detailed  statement  of  which  was  published  in  the 
Canadian  Engineer  of  December  13,  1917. 

The  average  cost,  without  regard  to  overhead,  such  as 
superintendence,  engineering^  repairs  to  plant,  depreciation, 
insurance,  etc.,  was  $1.67  per  100  square  yards.  This  is 
equivalent  to  $2S5  per  mile  of  24-foot  roadway,  or  a  little  less 
than  2%c  per  lineal  foot  of  frontage.  I  was  surprised  when 
we  began  to  figure  up  our  overhead  in  connection  with  our 
road-oiling  proposition;  our  repairs  to  our  little  pump  at  the 
yard  where  we  have  our  tanks,  the  cost  of  steaming,  for  heat- 
ing, the  repairs  to  our  tanks,  the  depreciation,  instirance;  we 
found  that  it  amounted  to  31  per  cent,  of  our  total  cost.  T 
went  into  that  very  carefully.  I  was  thunderstruck,  but  that 
is  what  keeping  costs  tells  us,  and  if  any  of  you  have  further 
experience  in  connection  with  your  cost  of  road  oiling  we 
should  be  glad  to  hear  something  of  it. 

Ordinarily,  unless  costs  are  very  carefully  analyzed,  and 
a  knowledge  of  conditions  obtained,  the  figures  are  apt  to  be 
misleading  rather  than  instructive.  They  vary,  depending 
upon  the  price  of  labor,  material,  and  the  methods  adopted,  so 
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that  real  efficiency  must  be  judged  on  a  basis  of  these  con- 
siderations. The  following  base  prices  were  applicable  to  the 
above  costs: 

Teams  per  hour 75 

Labor  per  hour 35 

Oil  per  gallon 096 


Screenings  per  ton  85 

The  screenings  were  distributed  by  shovel  from  a  wagon 

as  it  went  down  the  street. 

The  third  method  of  dust  prevention — that  of  improved 

permanent    dustless   highways — is   beyond   the   scope   of  this 

paper. 


Asphalt  Pavements  for  Modern  Road  Building 

By  Mr.  Charles  A.  Mullen" 

The   broad    subject   assigned   to   me   is    far   too   compre-  of  an   understanding  of  the   necessary  requirements   for  the 

hensive  to  fall  within  the  scope  of  a  single  paper.     We  will  mineral  aggregate,  or  carelessness  or  ignorance  in  the  mak- 

therefore  brief  those  parts  which  are  of  historical  or  general  ing  of  the  paving  mixture.    Our  public  officials  frequently  go 

interest,  and  pass  on  as  quickly  as  possible  to  the  considera-  to  great  lengths  to  make  sure  that  the   materials   furnished 

tion  of  the  phases  of  the  subject  that  are  of  present  day  in-  are  what  they  should  be,  and  then  permit  those  materials  to 

terest  to  the  modern  road  builders  of  North  America.  be  spoiled  at  the  asithalt  mixing  plant. 

The  sheet  asphalt  pavement   is  not  a  modern   invention.  Many   good   asphalt   cements  arc   on   the   market   to-day. 

This  material  was  used  for  street  covering  purposes  by  the  They  are  manufactured  from  crudes  found  in   Mexico,  Cali- 

Ancients.    and    sections    of   it    have    been    dug    up    with    the  fornia,  Trinidad,  Bermudez  in  Venezuela,  and  elsewhere.    All 

other  evidences   of  past   civilizations.      Having   in   mind   the  arc   of   so   nearly   equal   value   that   only   the   uninformed   or 

centuries  that  have  elapsed  since  its   first   employment  as  a  specially    interested   will    to-day   pay   a   great   difference   per 

street  pavement,   the   surprising   thing   is   that   so   little   pro-  square  yard  for  asphalt  pavement  in  which  one  or  the  other 

gress    has    been    made    in    its    development,    and    i)ractically  has   been   i)ropcrly   used.     The   per   square   yard   competitive 

none  until  recent  years.  basis  under  carefully  drawn  specifications  and  competent  in- 

Kinds  of  Asphalts  spection   is  now   universally   recognized   in   wholesome  com- 

,„.       ^  .    .  1  1  1.   1*    •»  niunities. 

The   European  asphalt  pavement  is  the   rock  asphalt,  it 

being  prepared  from  native  bitumen-impregnated  rocks.    The  Asphalt  cements  need  testing  no  matter  from  what  crude 

natural  substance  is  ground  to  powder,  heated,   spread,  and  materials  they  are  made  nor  by  whom.     Some  public  officials 

then  compacted  by  tamping  or  very  slow  rolling.     To  secure  ^°  ""'  s^*^™  '»  think  so;  but  could  they  know  how  well  they 

the  best   results,   two  or  more  rock  powders   from  diflferent  ^^^   spotted   by   the   supply   houses,   and    how   carefully   this 

sources  and  having  diflferent  characteristics  are  combined  to  ^^^"^^  of  '"'"''  's  cultivated  for  them,  they  would  very  soon 

produce  a  better  grading  of  mineral  aggregate  and  a  more  change  these  views.     Doubtful  material,  or  material  that  has 

satisfactory  bitumen  content.     Many  very  good  asphalt  pave-  ''^en  condemned  by  some  careful  official  who  does  have  his 

ments  have  been  laid  with  this  material  in  Europe,  and  some  deliveries  tested,  is  always  shipped  to  the  other  man. 

on  this  side  of  the  Atlantic.  The  consistency  or  penetration  of  the  asphalt  paving  ce- 

The  American  asphalt  pavement  was  first   produced  by  '"<^"'  '»  "ie  first  point  to  which  we  look.     In  a  material  that 

E.  J.   De  Smedt,  about  1870,  and   may   be   considered  as  an  '^  P"""*^'  ^"d  with  a  mineral  aggregate  that  is  properly  graded, 

attempt  on  his  part  to  imitate,  at  a  less  cost  in  this  country,  '*  '^  customary  to  use  the  following  classes  of  material   for 

the    rock    asphalt    pavements    of    Europe.      The    Europeans  ^'^^   diflferent   conditions   of   traffic   in   this   climate: 

still  term  rock  asphalt  as  natural,  and  the  American  product  Heavy  Traffic 45  to  55  penetration. 

as  an  artificial  asphalt  pavement.     As  has  happened  in  many  Medium  Traffic 55  to  65  penetration. 

other  cases,   the   substitute  leaves   nothing  to  be  desired   of  Light  Traffic 65  to  75  penetration. 

the  original.  tt  i  .u        ■  -c    i     n  .       • 

„,      r    ^        ,    ,,  i     r  ..u     A        •  .-c  •  1  Unless  otherwise  specified,  all  penetration  tests  are  made 

The  first  asphalt  pavement  of  the  American  or  artificial         ..  ,        ^  .      ,      ,  ,Y  .        ,       ^ 

,,'.,',.  *i,   »  1   ■  1  r>  1  with  a  number  two  standard  needle  acting  for  five  seconds 

type  to  attract  wide  attention  was  that  laid  on  Pennsylvania  i      "    i     j     r  i.      j      i         • 

.  .     ,,       .,       mr     I.-      .        T-.-  ^  •  .     c  r-   I       1  •       1       .  under  a  load  of  one  hundred  grains  at  seventy-seven  degrees 

Avenue  in  the  city  of  Washington,  District  of  Columbia,  about  c.  ,        ,    •,  ** 

^  ...7  ..  •        ..  ,r  Fahrenheit. 

1876.      Congress    provided    that    this    national    thoroughfare 

should  be  paved  with  sheet  asphalt  from  the  Capitol  building  ^he  ductility  and  other  tests  are  of  great  importance  in 

to  the  White  House,  that  section  east  of  Sixth  Street  to  be  determmmg  the  quality  of  the  asphalt  cement,  but  they  are 

rock   asphalt   and    the    section    west    thereof   to    be   artificial  '"°'"<=   Particularly   the   concern   of   the   asphalt   chemist,   and 

asphalt.     Previous  sections  of  pavement  laid  in  other  cities  "i"**   receive   close   attention   at   the    laboratory.     The    field 

had  been  of  but  small  yardage  and  of  an  experimental  nature.  cng-neer  should  be  in  close  touch  with  the  chemist  and  know 

The  modern  asphalt  pavement  consists  of  a  mineral  ag-  "'«^  Reneral  characteristics  of  the  asphalt  cement  he  is  using, 

gregate  of  specially  graded  sand  and  impalpable  dust,  thor-  ''"'   ^e   will    pass    these   points    for   the    present    to   discuss 

oughly    mixed,    and    bound    together    with    asphalt    cement.  "^^"'"^  ^^""^  ="''^  of  "^o""^'  ""mediate  importance  to  the  greater 

Roughly  speaking,  the  mineral  aggregate  is  ninety  per  cent.  ""f"  'O"  o    "s. 

by  weight  or  seventy-five  per  cent,  by  volume,  the  specific  Fluxed  or  Cut-back  Asphalts 

gravity  of  the  bitumen   in  the  asphalt  paving  cement  being  Fluxed  or  cut-back  a.sphalts  arc  so  little  used  to-day  that 

but  slightly  more  than  that  of  water.     The  grit  mixtures  and  they   no  longer  present  a  serious  problem;  at   least,  not   in 

the  stone-filled  sheet  asphalts  are  the  same  with  a  small  pro-  Canada.     It   is   much   easier  to   manufacture   asphalt   paving 

portion   of  fine   stone   chips   added,   not   usually   over   thirty  mixtures  from  cement  that  is  delivered  to  the  mixing  plant 

per  cent.  at  the  desired  consistency  than  when  the  cement  must  first 

Asphalt  Cements  be  manufactured  from  crude  or  refined  asphalt  and  flux  oil. 

The  asphalt  paving  cement  is,  of  course,  a  vital  matter,  .\s   a   general   proposition,   the  promiscuous   cutting-back   or 

since   we   could    not   have   an   asphalt    pavement   without   it.  fluxing  of  oil  asphalts  that  have  been  refined  to  a  hardness 

More  pavements  fail  to-day,  however,  because  of  the  lack  greater  than  that  desired  should  be  discouraged.    While  it  is 

^■^Ire^t^i^e  Dept.,Mnt^  L.  H^e;Co.  "'^^  necessarily  harmful,  and   might  even  be  beneficial,   it   is 


May  15,  1918 


THE    CONTRACT    RECORD 


395 


always  at  least  a  subject  for  close  question.  The  native 
asphalts  are  naturally  so  hard  that  they  require  fluxing 
with  some  other  suitable  material  before  they  are  usable  in 
asphalt  paving  at  all,  so  the  foregoing  remarks  do  not  re- 
fer to  these  materials. 

The  Filler 

The  inorganic  dust  or  filler  is  a  factor  of  prime  import- 
ance. The  material  most  commonly  used  is  limestone  dust 
pulverized  i-n  a  grinding  mill  to  such  fineness  that  at  least  ' 
seventy-five  per  cent,  will  pass  a  standard  two-hundred  mesh 
testing  sieve.  When  the  material  is  less  fine,  more  must  be 
added  to  secure  a  given  result;  and,  as  the  inorganic  dust  is 
usually  introduced  cold  at  the  mixer  into  the  hot  sand  of  the 
bulk  of  the  mineral  aggregate,  the  result  or  using  too  much 
of  this  cold  material  is  obvious.  Such  mixtures,  in  that 
they  approach  the  aggregate  of  rock  asphalt  pavements,  are 
also  harder  to  lay  in  the  manner  usually  employed  in  the 
construction  of  the  artificial   or  American   pavement. 

Stone  dust  and  portland  cement  are  the  most  widely 
used  filler  materials,  the  former  being  the  most  common  be- 
cause the  lower  in  cost,  but  the  latter  being  preferred  l)y 
some  on  the  ground  'that  it  is  thought  to  make  a  superior 
mixture.  When  portland  cement  is  employed,  the  difference 
in  specific  gravity  between  that  material  and  the  remainder 
of  the  mineral  aggregate  should  be  taken  into  consideration, 
as  the  mixtures  are  usually  figured  by  weight  instead  of  by 
volume,  though  the  latter  would  seem  a  more  logical  method 
if  it  could  be  used  with  reasonable  convenience. 

Other  filler  materials  are  pulverized  clay,  marl,  shale, 
silica,  and  so  forth.  Many  materials  have  been  tried  and 
found  satisfactory,  but  a  few  have  produced  disastrous  re- 
sults. Safety-first  demands  that  a  new  material  be  thor- 
oughly investigated  before  it  is  used  extensively  as  an  asphalt 
filler.  These  investigations  can  only  be  conducted  in  a  pro- 
perly equipped  laboratory,  and  by  tliose  with  comparative 
experience  to.  draw  upon. 

The  two-hundred  mesh  sieve  is  not  a  sufficient  test  for 
an  inorganic  dust  filler,  except  for  routine  work  on  a  known 
material.  The  particles  of  dust  that  are  of  the  most  value 
are  those  that  would  pass  a  five-hundred  mesh  sieve  were 
one  of  such  fineness  of  practical  value  for  laboratory  testing. 

Two-hundred  mesh  fine  sand  was  offered  to  the  city  of 
Montreal  as  a  filler  last  season.  A  deposit  of  this  material, 
practically  all  of  which  would  pass  the  two-hundred  mesh  sieve, 
had  been  uncovered  in  a  local  sand  pit,  and  it  was  offered  to 
the  municipal  purchasing  department  at  a  fancy  sand  price 
as  a  substitute  for  the  more  expensive  stone  dust.  It  had 
to  be  rejected  on  the  ground  that,  though  it  passed  the  speci- 
fications under  which  bids  had  been  received,  it  was  not  a 
proper  filler  material  at  all,  there  being  practically  none  of 
the  finer  material  for  the  separation  of  which  no  laboratory 
sieve  is  practical,  and  which  is  the  really  important  factor  in 
a  dust  filler. 

Tests  of  Material 

Photomicrographs  saved  the  day  in  this  instance.  It  was 
a  rather  difficult  matter  to  advise  a  city  purchasing  depart- 
ment that  the  material  which  passed  their  specifications  bet- 
ter and  was  about  fifty  per  cent,  cheaper  than  stone  dust 
should  not  be  bought  and  used;  but,  when  we  submitted  com- 
parative photomicrographs  of  the  part  of  each  material  that 
had  passed  the  two-hundred  mesh  sieve,  and  it  was  seen  that 
the  sand  grains  looked  like  rocks  under  the  same  magnifica- 
tion that  still  left  the  stone  dust  grains  the  appearance  of 
fine  powder,  even  the  low  bidder  who  was  offering  the  fine 
sand  was  satisfied  that  his  material  would  not  serve  the 
purpose. 

The  air  separation  dust  test  is  by  far  the  most  satisfac- 
tory that'  we  have  yet  found  for  making  comparisons  of 
materials.     Water  separation  gave  some  good  results,  but  the 


air  method  seems  more  practical.  Neither  is  sufficiently 
simple  to  be  used  on  routine  work,  so  the  two-hundred 
mesh  sieve  must  still  be  relied  upon  for  much  of  the  check- 
ing of  deliveries  with  samples  submitted.  As  we  do  not 
know  of  any  other  air  or  water  separators  of  the  type  we 
are  using  in  Canada,  they  being  especially  constructed  by 
us,  it  is  hardly  worth  while  at  this  time  to  use  these  tests 
in    specifications. 

Grading  Sand 

The  specially  graded  sand  that  forms  about  seventy-five 
per  cent,  of  the  weight  of  a  standard  sheet  asphalt  pave- 
ment surface  is  a  very  simple  matter  if  one  fully  understands 
and  appreciates  what  is  necessary.  To  fully  comprehend 
the  very  great  difference  in  an  asphalt  pavement  mixture  that 
the  grading  of  the  sand  will  make,  one  has  but  to  follow 
daily  on  the  street  the  work  turned  out  by  a  mixing  plant 
where  the  man  in  charge  is  careless  of  detail,  or  thinks  that 
any  old  sand  grading  at  all  is  good  enough. 

W^e  have  seen  a  mixture  produced  by  an  asphalt  paving 
plant  at  one  o'clock  that  was  all  that  could  be  desired,  and 
at  four  o'clock  of  the  same  afternoon  that  plant  was  turning 
out,  under  the  same  formula  of  batch  weights,  a  mixture 
that  was  not  even  third  rate.  The  reason  was  that  no  atten- 
tion was  being  paid  to  the  sand.  At  one  o'clock,  the  supply 
was  being  drawn  from  a  section  of  the  pile  that  by  chance 
happened  to  be  of  a  very  good  grading,  but  by  four  o'clock 
the  laborers  had  worked  into  a  large  pocket  where  the  sand 
was  very  coarse. 

The  result  of  this  carelessness  was  a  poorly  graded, 
sloppy  mixture,  that  could  not  be  expected  to  give  good  ser- 
vice under  heavy  traffic,  and  that  cost  as  much  as  the  better 
mixture  even  for  light  traffic.  It  will  mark  badly  in  warm 
weather,  and  probably  shove,  whether  it  has  a  binder  course 
or  not.  The  quantity  of  asphalt  cement  that  is  correct  for 
a  mixture  having  the  standard  grading  of  mineral  aggregate 
is  far  too  much  for  a  mixture  in  which  the  sand  is  coarse. 
A  plant  crew  that  was  not  well  enough  organized  and  trained 
to  watch  the  sand  pile  could  not  be  expected  to  know  when 
the  proportion  of  asphalt  cement  should  have  been  reduced  to 
prevent  a  sloppy  mixture. 

Grades  of  Sand 

Three  grades  of  sand  are  heeded  in  most  cases  to  suffi- 
ciently approximate  the  standard  or  model  sand  grading. 
These  may,  for  convenience,  be  termed  fine,  medium  and 
coarse  grade  sands  for  asphalt  paving  purposes.  It  may  as- 
sist the  layman  in  an  understanding  of  the  matter  if  we  say 
that  the  fine  is  of  that  size  which  is  sometimes  spoken  of 
as  blow  sand,  the  medium  a  good  plasterer's  sand,  and  the 
coarse  a  sand  of  the  type  we  all  recognize  as  suital)le  for 
Portland  cement  concrete  work. 

One  sand  is  occasionally  found  that  is  in  itself  a  suffi- 
cient approximation  of  the  standard  grading;  but  such  cases 
are  rare,  and,  even  then,  it  is  a  good  precaution  to  have  on 
hand  small  stocks  of  fine  and  coarse  sands  for  tempering 
purposes  in  case  the  main  supply  does  not  at  all  times  prove 
sufficiently  uniform.  Sometimes  a  well-graded  sand,  may  be 
secured  from  a  stratified  bank  by  working  a  face  of  a  certain 
depth  that  will  take  in  layers  the  mixture  of  which  in  falling 
and.  handling  will  give  a  satisfactory  approximation  of  the 
model.  This  we  succeeded  in  doing  with  good  effect  last 
season  at  Woodstock,   Ont. 

Fine  sand  for  asphalt  paving  is  one  in  which  there  is 
a  decided  predominance  above  the  per  cent,  required  in  the 
model  grading  of  those  sized  grains  that  will  pass  a  standard 
eighty  mesh  and  be  held  on  a  standard  two  hundred  naesh 
sieve.  The  requirement  of  the  model  sand  grading  is  thirty- 
four  per  cent,  of  the  total  sand. 

Medium  sand  for  asphalt  paving  is  one  in  which  there 
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is  a  decided  predominance  above  the  per  cent,  required  in  the 
model  grading  of  those  sized  grains  that  will  pass  a  standard 
forty  mesh  and  be  held  on  a  standard  eighty  mesh  sieve.  The 
requirement  of  the  model  grading  for  medium  sand  is  forty- 
three  per  cent. 

Coarse  sand  for  asphalt  paving  is  one  in  which  there  is 
a  decided  predominance  above  the  per  cent,  required  in  the 
model  grading  of  those  sized  grains  that  will  pass  a  standard 
ten  mesh  and  be  held  on  a  standard  forty  mesh  sieve.  The 
requirement  of  the  model  grading  for  coarse  sand  is  twenty- 
three  per  cent. 

Medium-fine  and  medium-coarse  are  the  terms  applied  to 
sands  in  which  there  is  a  decided  predominance  above  the 
per  cents,  required  in  the  model  sand  grading  for  two  of  the 
sand  grades.  This  quite  frequently  occurs,  and  it  is  in  such 
cases  that  the  standard  grading  is  sometimes  sufficiently  ap- 
proached by  the  mixing  of  two  instead  of  three  separate  sands. 

Very  fine  sand  is  objected  to  by  many  on  the  ground 
that  it  usually  makes  an  unstable  mixture.  In  asphalt  pav- 
ing parlance,  very  fine  sand  is  that  which  will  pass  a  two 
hundred  mesh  sieve  but  which  is  not  fine  enough  to  be  con- 
sidered dust  or  filler  material.  With  some  of  the  very  finely 
pulverized  fillers  that  are  available  to-day,  we  doubt  if  this 
objection  is  good. 

Very  fine  sand  is  not  filler,  however,  which  was  pointed 
out  in  a  paragraph  above,  and  it  must  not  be  allowed  to  be 
considered  as  such  in  meeting  the  standard  or  model  grading 
for  sheet  asphalt  paving  mixture.  If  there  is  a  serious  amount 
of  this  two  hundred  mesh  sand  in  the  sand  aggregate,  it 
should  be  added  to  the  fine  or  passing  eighty  mesh  held  on 
two  hundred  mesh  material  and  deducted  from  the  two  hun- 
dred mesh  material  in  the  mixture  to  make  sure  that  the  model 
requirement  for  two  hundred  mesh  material  is  properly  met 
with  inorganic  dust  filler  material.  Some  specification!?,  very 
unfortunately,   do   not   provide   for   this   contingency. 

Commercial  Sieves  and  Sand  Mixing 

Standard  sand  sieves  are  used  in  making  screen  analyses 
of  asphalt  paving  aggregates,  and  not  the  commercial  sieves 
that  may  be  had  on  the  open  market  at  a  low  cost,  and  which 
serve  other  purposes  quite  satisfactorily.  Results  on  these 
commercial  sieves  are  frequently  as  much  as  twenty  per 
cent,  off,  and  such  results  are  of  no  value  to  the  engineer 
making  asphalt  paving  mixtures.  The  two  hundred,  one 
hundred  and  eighty  mesh  sieves  are  particularly  troublesome, 
and  should  be  frequently  checked  for  accuracy. 

The  mixing  of  three  sands  at  the  asphalt  paving  plant 
is  not  a  difficult  matter.  At  Saint  Foy  in  Quebec  last  season, 
where  the  province  was  laying  a  stone-filled  sheet  asphalt 
pavement,  we  combined  five  grades  of  material  in  the  mineral 
aggregate,  exclusive  of  the  filler,  without  difficulty.  The 
various  grades  of  material  are  arranged  in  piles  around  the 
boot  of  the  bucket  elevator  that  feeds  the  heating  drum,  and 
then  an  intelligent  laborer  can  be  directed  to  feed  so  many 
shovels  of  this  material  and  so  many  of  that,  and  a  satis- 
factory result  is  secured  without  additional  expense  other 
than  possibly  half  a  dollar  a  day  extra  to  make  llie  man 
doing  the  feeding  interested  in  his  job. 

Location  of  Sands 

The  sands  for  asphalt  paving  arc  to  be  found  in  almost 
every  locality  if  one  will  only  look  for  them.  We  were  told 
they  were  not  to  be  had  around  Montreal,  but  a  survey  of  the 
country  for  fifty  miles  about  uncovered  abundance,  some  in 
the  very  deposits  from  wliich  the  city  had  been  getting  its 
supply.  Later,  the  fine  sand  that  had  previously  been  neg- 
lected was  found  within  the  limits  of  the  city  of  Montreal, 
and  on  city  property  at  that.  We  have  had  the  same  experi- 
ence with  Quebec  City  and  Quebec  Province  work;  and  re- 
cently, Mr.  J.  A.  Baird,  city  engineer  of  Sarnia,  Ont.,  in  fol- 


lowing our  suggestion  that  he  search  his  own  city,  has  found 
excellent  grades  of  all  the  sands  required. 

Mixing  Precautions 

The  asphalt  paving  plant  has  never  been  more  than  a 
very  crude  machine  at  its  best.  We  arc  inclined  to  insist, 
wherever  possible,  upon  the  standard  type,  especially  the 
twin-pug  mill  mixer  with  a  batch  capacity  of  at  least  one 
.  thousand  pounds  and  means  arranged  above  for  proportion- 
ing the  materials  entering  each  batch  by  the  weighing  of  each 
material  separately. 

The  mixture  should  be  covered  to  prevent  the  loss  of 
the  very  finest  particles  of  the  inorganic  dust  filler,  which 
are  very  valuable  in  the  pavement  and  costly  to  buy,  and  so 
that  the  mixer  platform  may  be  a  place  where  one  does  not 
hesitate  to  ask  another  human  being  to  work.  Most  mixers 
arc  left  uncovered,  however,  either  because  the  owners  do 
not  appreciate  the  loss  of  material  that  is  resulting  or  do  not 
care  about  the  men  who  must  work  around  them.  It  is  time 
cities  required  covers  on  all  mixers. 

Steam  melted  asphalt  cement  is  never  burned  in  the 
kettles,  and  direct  firing  should  be  avoided  wherever  pos- 
sible, and  watched  with  great  care  where  not  avoidable.  Pre- 
cautions should  also  be  taken  not  to  maintain  the  asphalt  in 
a  moulten  condition  for  too  long  a  period,  for  this  will  cause 
it  to  become  harder  and  lose  some  of  its  ductility. 

Asphalt  cement  in  tank  cars  should  be  arranged  for 
whenever  possible,  as  the  material  may  usually  be  had  cheaper 
this  way,  and  is  easier  to  handle.  If  there  is  not  sufficient 
storage  capacity  at  the  paving  plant,  a  small  quantity  of  the 
cement  in  iron  drums  should  be  kept  on  band  in  case  of  the 
delay  in  transit  of  one  of  the  tanks.  Asphalt  plants  can  not 
afford  to  stop  work  during  the  busy  season,  as  the  overhead 
cost  is  too  high. 

Thoroughly  mix  the  aggregate  before  pouring  the  as- 
phalt cement  into  the  mixer.  The  practice  of  putting  the 
cement  in  before  or  at  the  same  time  as  the  dust  is  danger- 
ous, as  the  sand  is  hot  enough  before  being  combined  with 
the  dust  so  that  after  it  has  lost  some  of  its  heat  to  the 
cold  dust  the  aggregate  will  still  be  of  the  desired  tempera- 
ture, and  this  original  heat  of  the  sand  is  too  great  for  a  thin 
film  of  asphalt  cement  to  stand  without  damage.  If  the  mixer 
is  covered,  there  will  not  be  this  tendency  on  the  part  of  the 
mixer  man  to  put  in  the  asphalt  cement  first  to  keep  the  dusi 
from  flying  into  his  face. 

Temperature  and  Analysis 

All  temperatures  at  the  plant  should  be  watched  with  tbv 
greatest  of  care,  and  reasonable  unifcyniity  should  be  insisted 
upon.  An  investment  in  a  few  thermometers,  enough  so  that 
one  may  be  placed  at  every  point  where  it  seems  desirable, 
may  save  the  loss  of  a  very  large  investment  in  burnt  asphalt 
pavement.  Even  the  most  experienced  workmen  will  some- 
times burn  the  mixtures. 

The  analyses  of  the  mixture  should  approximate  as  close- 
ly as  is  possible  in  good  practice  the  following  standard  or 
model: 


Bitumen 

Mineral  Ag:&rre8rate 

Sieve  Test 

Passing  Held  on 

200  mesh 

100  200 

80  100 

50  80 

40  r>o 

30  40 

20  30 

10  20 

8  10    . 


Totals 100^ 


12<  1» 

Model 
Asphalt 
Mix 

13%  13% 

13% 

13%  26% 

23% 

10%  33% 

8% 

5% 

3%  16% 

0%  0% 


100% 


Model 

Sand 

Grading 

Not  over  5% 
17% 

17%  34% 

30% 

13%  43% 

10% 
8% 

5%  23% 

Not  over  5% 

100%  100% 


The    model    sand   grading   is    but   the   reduction    to   one 
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luiiulrcd  per  cent,  of  the  sand  part  of  the  mixture  model, 
where  the  sand  only  forms  seventy-five  per  cent,  of  the  total. 
An  asphalt  paving  forumla  to  produce  the  approximation 
of  the  foregoing  mixture,  with  the  usual  materials,  would  be 
as  follows: 

Asphalt   Cement,  pure  bitumen    12%  or    120  pounds 

Stone    Dust   Filler,   80%    200   mesh    ...  .15%  or    150  pounds 

Sand,    specially    graded    and    mixed     ...  73%  or    730  pounds 

Batcli  of  Mixing 100%  or  1000  pounds 

Hauling 

Hauling  mixture  to  the  street  is  not  attended  with  any 
very  great  difficulty.  Cities  should  insist  that  the  wagons 
be  tight  enough  to  prevent  the  material  being  dropped  all 
along  the  route  from  the  plant  to  the  job,  and  the  rest  may 
he  safely  left  to  the  contractor  or  city  plant,  a  minimum  tem- 
perature for  laying  being  provided  as  a  check  against  poorly 
compressed  work. 

Whether  wagons  or  auto  trucks  will  prove  most  econ- 
omical is  always  a  local  problem.  The  auto  trucks  are  good 
for  long  hauls  with  steep  grades,  but  there  is  frequently 
greater  economy  in  the  wagon  for  short  hauls  with  flat  grades. 
Provisions  should  be  made  for  the  rapid  loading  and  un- 
loading of  cither,  but  especially  the  automobiles.  The  author 
remembers  figuring  on  one  job  that  it  cost  one  cent  a  minute 
to  have  a  horse  drawn  wagon  of  three  tons  capacity  stand 
for  its  load,  and  five  cents  per  minute  for  a  five  ton  auto 
truck.     After  that,  we  built  a  loading  hopper. 

Canvas  covers  on  the  trucks  are  very  good  at  all  times, 
and  especially  in  chilly  weather  when  the  crust  of  the  mix- 
ture would  otherwise  become  too  stiff  for  proper  raking. 
They  should  be  so  arranged  that  there  is  a  three  of  four 
inch  air  space  between  the  cover  and  the  load,  however,  as 
this  not  only  saves  the  cover  but  also  provides  much  better 
protection   for  the  hot   mixture. 

One  cent  per  inch  yard  mile  is  a  good  formula  to  remem- 
ber when  considering  the  cost  of  hauling  asphalt  paving 
mixtures.  That  is,  it  cost  about  one  cent  to  haul  enough 
mixture  to  lay  one  square  yard  of  asphalt  pavement  one  inch 
thick  and  weighing  about  one  hundred  pounds  on  a  street  one 
mile  from  the  mixing  plant.  Multiply  one  cent  by  the  thick- 
ness in  inches  of  the  pavement,  and  that  by  the  numlier  of 
miles  between  the  plant  and  the  job.  This  is  a  rough  and 
ready  rule  that  should  not  be  used  as  a  basis  for  a  bidding 
estimate,  but  it  will  help  in.  quickly  considering  the  com- 
parative advantages  of  various  availalile  plant  sites.  It  was 
the  basis  of  a  large  asphalt  hauling  contract  in  New  York 
City,  at  a  time  when  team  hire  was  six  dollars  a  day. 

Where  to  Dump 

The  mixture  should  be  dumped  on  the  street  on  some 
spot  outside  of  where  any  part  of  that  particular  load  is  to 
be  laid,  and  all  of  it  should  be  handled  into  place  for  raking 
by  upturning  the  shovel  at  the  point  of  deposit.  Asphalt 
mixtures  should  not  be  cast  long  distances  through  the  air 
to  scatter  over  the  foundation  upon  which  they  are  to  be  laid. 
This  is  particularly  true  of  those  mixtures  ranging  from  stone- 
filled  sheet  asphalt  to  bitulithic,  in  which  such  a  casting  about 
is  likely  to  cause  serious  segregation. 

Painting  abutting  surfaces  of  headers,  curbs,  manhole 
and  handhole  boxes,  and  so  forth,  is  an  old  custom,  and,  we 
think,  a  very  good  one.  The  asphalt  cement  used  for  this 
purpose  should  be  the  same  used  for  making  the  mixture,  afid 
sufficient  of  it  should  be  applied  to  be  eflfective.  If  this  de- 
tail of  the  work  is  worth  doing  at  all,  it  is  worth  doing  well, 
and  not  in  the  skimpy,  careless  way  we  so  often  witness 
on  both  contract  and  city  work. 

Sweep  the  foundation  clean  before  placing  the  surface 
upon  it.  The  investment  is  too  great  to  be  endangered  by 
the  neglect  of  a  detail  that  costs  so  little.     The  roughened 


concrete  surface  that  is  preferred  for  asphalt  paving  requires 
some  care  in  sweeping  to  make  certain  that  all  the  small  de- 
pressions are  reasonably  free  from  dust  and  dirt  and  loose 
material. 

Laying  the  Asphalt 

Laying  asphalt  in  the  rain  is  not  as  serious  a  matter  as 
one  would  at  first  suppose.  Experience  has  demonstrated 
that  sections  of  pavement  laid  during  quite  a  heavy  rainfall 
have  lasted  quite  as  well  as  other  sections  placed  when  the 
weather  was  more  favorable.  This  is  not  a  plea  for  select- 
ing rainy  weather  to  lay  asphalt  pavements,  but  for  the  costly 
mixture  that  is  frequently  hauled  to  the  dump  because  some 
inexperienced  engineer  thinks  a  little  moisture  from  above 
during  the  laying  will  cause  an  asphalt  pavement  to  fail. 
We  do  not  recommend  laying  in  puddles  of  water,  however. 
Every  possible  precaution  should  be  taken  to  avoid  bad 
weather. 

Levelling  and  raking  mixture  requires  more  skill  and 
attention  than  it  usually  gets.  The  raking  process  should  be 
a  kneading  into  place  with  the  tines  of  the  rake  so  that  about 
the  same  weight  of  mixture  will  cover  each  square  inch  of 
the  foundation.  Only  in  this  way  can  a  pavement  be  laid 
that  will  get  equal  compression  under  the  roller  and  that 
will  be  of  equal  density  throughout.  We  believe  that  the 
depressions  in  asphalt  surfaces  are  frequently  due  to  the 
further  compression  under  traffic  -of  those  parts  of  the  pave- 
ment that  are  spanned  by  the  wide  wheels  of  the  asphalt 
roller  at  the  time  of  laying.  Certainly  a  roller  riding  on  two 
dense  knobs  of  mixture  can  not  properly  compress  the  loose 
material   between. 

A  true  surface  is  essential  in  any  good  paving  job,  but 
especially  is  this  necessary  with  asphalt,  where  every  little 
fault  may  be  seen  so  easily.  Also,  where  there  are  Jio  waves, 
there  can  be  no  rolls,  and  we  often  think  that  may  surfaces 
displace  partly  because  the  original  workmanship  left  the 
beginning  of  the  wavey  condition  that  later  becomes  so  ob- 
jectionable. A  long  straightedge,  ten  feet  or  more,  con- 
stantly in  use,  will  do  much  for  any  paving  job. 

The  straight-line  crown  is  used  more  extensively  eacli 
year  with  all  types  of  pavements,  but  it  has  special  advant- 
ages in  the  case  of  asphalt  where  there  is  so  much  objection 
to  the  little  shallow  puddles  of  water  that  form  on  the  centre 
of  other  crowns  directly  following  a  rain  storm.  The  pur- 
pose of  the  crown  is  to  shed  water,  and  it  should  be  made 
to  do  that  as  effectively  as  possible  with  the  least  possible 
drop  from  a  horizontal  line.  One  quarter  of  an  inch  to  the 
foot  is  sufficient  where  a  straight  line  crown  is  used  and  the 
surfacing  work  vyell  done. 

Gutters  and  the  Street  Car  Rail 

Gutters  should  be  asphalted  to  the  curb.  There  is  no 
reason  for  placing  a  cement  or  brick  gutter  on  an  asphalt 
street:  Whether  of  asphalt,  cement  or  brick,  the  gutter 
should  rise  at  the  rate  of  one  inch  to  the  foot  or  better  for 
the  first  two  or  three  feet  from  the  curb  in  order  to  form  a 
decided  dish  that  will  confine  the  water  in  a  narrow  stream 
against  the  curbing  instead  of  permitting  it  to  spread  several 
feet  out  therefrom.  If  the  same  care  had  been  used  in  form-' 
ing  asphalt  gutters  with  the  proper  rise  that  was  used  in 
laying  cement  or  brick  gutters  on  asphalt  streets,  no  one 
would  ever  have  thought  it  necessary  to  employ  the  other 
materials.  The  flat  asphalt  gutters  of  early  construction 
have  much  for  which  to  answer.  Proper  gutters  can  be 
formed  and  compressed  with  a  tamper,  and  a  good  roller 
man  can  get  in  to  them  effectively. 

Asphalt  to  the  street  car  rail  wherever  the  street  rail- 
way roadbed  is  good.  Where  it  is  poor^  if  possible,  compel 
them  to  make  it  what  it  should  be.  There  is  something  very 
disfiguring  about  a  ribbon  of  blocks  along  an  outer  rail  on 
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an  asphalted  street,  aiul  it  is  absolutely  unnecessary  in  many 
cases..  It  has  always  appealed  to  me  as  diabolically  clever 
the  way  in  which  the  asphalt  promoters  have  persuaded  cities 
to  lay  block  pavements  along  car  rails,  knowing  that  what- 
ever was  laid  would  go  to  pieces  where  the  rail  construction 
was  bad,  and  thereby  avoiding  the  discredit  that  would  un- 
avoidably, though  unjustly.-  fall  upon  asphalt,  r^hunting  it  over 
upon  the  other  material. 

Maintenance 

First  construct  then  maintain  your  asphalt  pavements. 
They  should  not  require  any  repairs  for  a  number  of  years 
after  laying,  except  where  some  defect  in  construction  comes 
to  light,  but  whatever  they  do  need  they  should  get.  Re- 
pairs should  be  carefully  made,  with  perpendicular  edges  and 
properly  painted  joints,  and  no  asphalt  repair  should  be  left 
higher  than  the  surrounding  surface.  If  properly  com- 
pressed in  the  making,  there  will  be  no  sinkage  under  traffic 
that  will  require  an  allowance.  Do  not  leave  the  surface 
higher  than  the  car  rails,  manhole  l)oxes,  and  so  forth,  against 
which  it  is  laid.     This  has  been  tried  out  and  abandoned. 

Three  methods  of  maintenance  for  asphalt  pavement  sur- 
faces should  be  considered.  There  is  the  simplest  way,  the 
cutting  out  of  the  defective  section  and  replacing  it  With 
new  mixture.  The  surface  burner  method  has  been  used 
extensively,  with  fair  results.  And  the  remelting  and  remix- 
ing process  has  been  successfully  employed  in  many  places. 
Needless  to  say,  all  three  methods  should  be  used  in  every 
large  city,  each  being  fitted  to  different  conditions  that  are 
sure  to  confront  the  engineer. 

The  remelting  and' remixing  of  the  old  surfaces  has  al- 
ways seemed  to  the  author  the  one  way  that  should  be  more 
carefully  developed  with  a  view  to  the  future  maintenance 
of  our  asphalt  pavements.  The  re-use  of  the  old  material, 
which  can  be  made  as  good  as  ever  at  little  cost  by  remelt- 
ing and  remixing,  with  possibly  a  little  added  soft  asphalt 
to  rejuvenate  it,  will  effect  great  economies  in  street  pave- 
ment maintenance  over  a  period  of  years.  The  cost  of  new 
material  is  saved,  and  the  expense  of  hauling  the  old  sur- 
face to  a  dump  is  avoided.  The  trucks  must  return  to  the 
mixing  plant  anyway,  and  they  may  as  well  carry  a  load  of 
old  asphalt  as  go  back  empty  for  the  next  load  of  mixture. 

Predicted  Use  of  Asphalt 

Asphalt  is  in  its  infancy  as  a  paving  material.  Each  year 
sees  larger  tonnages  of  it  used  for  this  purpose,  and,  as  pav- 
ing economy  is  more  carefully  studied  by  our  public  authori- 
ties, the  very  clear  reasons  for  its  extensive  employment  as 
a  road  surface  material  will  be  more  fully  appreciated.  T^e 
more  extensively  it  is  used  in  any  city,  the  more  economically 
it  can  be  handled. 

Conclusion 

This  paper  is  already  too  long  and  must  therefore  be 
brought  to  a  close,  but  the  subject  has  only  been  partly  treat- 
ed in  a  way  that  the  author  hopes  will  be  helpfiil  to  those  who 
arc  about  to  get  their  first  experience  with  asphalt  pavements. 
To  those. who  have  spent  many  years  in  the  industry,  it  will 
mostly  be  an  old  story,  and  only  a  very  small  part  of  the  old 
story  at  that;  but  to  the  young  engineers  who  are  about  to 
start  their  careers  as  road  builders,  and  to  the  older  mem- 
bers of  the  profession  who  have  heretofore  not  had  to  con- 
sider the  subject  very  carefully,  it  is  hoped  it  may  supply 
some  idea  of  the  practical  side  of  the  work,  and  a  slight  in- 
sight into  the  technical  side. 


Tractor  Specifications 

The  directors  of  the  Hij^hland  and  AjrHcuitural 
.''ociety  of  Scotland  held  a  tractor  demonstration  in 
July  of  last  year.  A  summary  of  their  coiiclusiuns  fol- 
lows : 

Weight. — The  weight  of  tractor  should  not  exceed  :{0  cwt. 

Horse-power. — Should  be  ample;  not  less  than  20  brake 
liorse-power. 

Caterpillars  and  Wheels.  —  Caterpillar  tracks  have  not 
been  shown  to  possess  any  advantage,  in  gripping  power,  over 
the  best  type  of  wheels. 

Spikes,  Bars,  and  Spuds. — Well-designed  spuds  appear 
preferable  to  either  spikes  or  bars. 

Accessibility  and  Protection. — Working  parts  of  machin- 
ery should  be  readily  accessible.  Complete  protection  against 
weather  and  interference  should  be  provided. 

Brakes. — .\dequate  brakes  should  be  fitted. 

Durability. — Exposed  gear  drives  on  wheel  tractors  and 
excessive  wear  on  caterpillar  tracks  tend  to  impair  durability. 

Connections.  —  Spring  attachment  between  tractor  anil 
plow  desirable,  with  release  device  in  case  of  severe  shocks. 
I'oint  of  attachment  should  be  variable  vertically  as  well  as 
horizontally. 

Speeds. — Two  and  a  half  and  four  miles  i)er  hour  forward, 
with  reverse,  appear  to  be  the  most  generally  useful. 

Fuel. — Complete  vaporization  of  paraffin  does  not  appear 
to  have  been  generally  attained,  and  it  may  be  found  inore 
satisfactory  to  use  petrol  when  normal  conditions  return. 

Handling  and  Turning. — Handling  does  not  usually  prove 
difficult.  Single-unit  machines  have  the  advantage  that  the 
implement  operated  is  directly  under  the  observation  of  the 
driver.  Lighter  tractors  and  single-unit  machines  occupy  les.s 
time  and  space  in  turning. 

Price. — The  price  should  not  exceed  £;<00. 

Plows. — Must  be  adjustable  tf)  varying  widths  as  well  a~ 
to  varying  depths.  Where  the  tractor  and  plow  do  not  form 
a  single  unit,  it  is  highly  desiral)le  that  an  automatic  lift 
sluiuld  be  provided.  Power  lift  has  additional  advantages.  A 
.guide  wheel  to  regulate  width  of  leading  furrow  is  desirable. 
Suggestions — (1)  A  device  for  raising  the  last  unit  of  the 
I>low  would  enable,  say,  two  furrows  to  be  taken  up-hill  and 
three  down;  (3)  a  one-way  plow  would  abolish  feerings  and 
finishes,  which,  in  most  cases,  must  be  done  by  horses. 


Plans  and  specifications  are  now  being  prepared  for  a  new 
munitions  plant  in  Toronto.  The  site,  which  has  recently 
been  purchased,  is  located  in  East  Toronto  near  the  G.  T.  R. 
and  covers  an  area  of  3^  acres.  It  is  stated  tliat  the  ma- 
chinery  alone  will  cost  $360,000. 


Your  Concrete  "Bit" 

It's  the  nature  of  man  to  delay  if  he  can 

The  duties  he  knows  he  should  do. 
He'll  find  an  excuse,  though  it's  poor  and  obtuse, 

.^nd   flatter  himself  that   it's  true. 
Intentions  amount,   in   the   final   account. 

To  hopes  that  have  wandered  astray. 
But  a  thing  that's  begun,  is  as  good  as  half  done. 

For  at  least  it  is  well  under  way. 

You  grumble  and  wait   for  the  incominj;   ircighl, 

That's  bringing  your  lime  and  cement; 
It's  sidetracked  out  there  on  the  system  somewhere 

For   schedules   are   twisted   and   bent; 
Each  morning  you  find  you  are  getting  behind. 

With  the  building  that  ought  to  be  through. 
So  you  worry  and  fuss  because  some  other  cuss 

Is   making  wo^'k  harder   for  you. 

I've  preached  it  before,  and  I'll  say  it  some  more, 

That  you  are  the  fellow  to  blame. 
For  when  you  build  roads  that  will  carry  the  loads. 

You'll  put  the  freight  schedules  to  shame; 
.\  permanent  street  made  of  lasting  concrete. 

With    freight   loaded   trucks   running   through. 
\\'\\\  give  you  relief  from  your  train  waiting  grief, 

.\nd  settle   the  problem   for  you. 

L'Envoi. 
It's  the  nature  of 'man  to  delay  if  he  can 
The  things  he  should  do  right  away. 
So  it's  right  up  to  you  to  get  busy  and  do 
Your   "  bit  "    for   the   concrete    highway. 

By  F.  A.  Mitchell— Cement  \\  ..rl.l 


The  Central  ICngineering  Company,  Limited,  has  taken 
out  supplementary  letters  patent  increasing  its  cajiital  from 
$25,U00  to  $1U0,0U0. 
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Water  Purification  by  Ozone  Method 


An  interesting  article  on  the  treatment  of  water 
with  ozone,  written  by  Mr.  I.  D.  Groak,  of  Chicago, 
appeared  in  Municipal  Engineering  of  May,  1918. 

Ozone  is  the  strong,  powerful  gas,  known  chem- 
ically by  0.i.  It  was  used  first  for  water  ])urification 
by  -Shoenbein,  in  about  1849.  The  project  was  taken 
up  on  a  commercial  scale  by  Siemens  and  Ualske,  in 
1898,  and  in  a  short  time  after  a  number  of  plants  were 
installed  in  Europe ;  and  to-day  about  60  or  70  munici- 
pal plants  are  using  the  ozone  method  of  water  purifi- 
cation in  France,  Italy,  Russia,  Roumania,  and  Ger- 
many, and  even  in  South  America. 

The  first  jjlant  was  in  Paderborn,  Germany,  where 
typhoid  has  entirely  disappeared  from  the  town.  Pet- 
rograd,  Russia, -and  Munich,  Germany,  use  ozone  for 
large  breweries  and  industrial  plants,  and  Astrachan 
for  sterilizing  mineral  water.  In  France  alone,  in  1915, 
there  were  26  i)lants  working,  including  that  of  Paris. 
Jiesides  Siemens  Halske,  Tindal,  whose  patents  passed 
into  the  hands  of  M.  de  Frise,  who  im])roved  on  them, 
also  Otto,  and  several  others  worked  and  made  im- 
])rovements.  Vosamaer  spent  about  15  years  of  scien- 
tific study  on  the  use  of  ozone  for  water  purification 
and  other  industries 

The  application  of  ozone  in  water  treatment  de- 
pends on  the  properties  of  the  water  itself.  It  is  pre- 
ferable to  make  the  water  clear  of  matters  in  suspen- 
sion. It  makes  quite  a  difference  for  the  designer  of  a 
plant  whether  he  has  to  contend  with  river  water,  lake 
or  well  supply.  Ozone  itself,  if  properly  handled,  will 
reduce  the  turbidity  due  to  organic  matters  about  70 
per  cent.,  but  it  is  cheaper  to  do  that  with  rough  filtra- 
tion, and  let  the  ozone  act  on  the  bacteria  and  organic 
imi)urities. 

Nature  of  the  Process 

How  does  ozone  act  on  the  water?  Just  as  in  na- 
,ture.  Both  before  and -after  a  rain  we  smell  ozone;  as 
the  rain  water  comes  in  drops  every  part  of  it  is 
touched  by  the  ozonated  air. 

Science  has  i)ut  into  commercial  form  the  imitation 
of  this  occurrence.  We  all  know  that  through  either 
seejiage,  vegetation,  or  sewage  contamination  there  is 
hardly  any  water  which  is  not  contaminated  with 
harmful  bacteria.  Ozone  mi.xed  with  this  water  will 
discharge  one  part  of  oxygen  in  so-called  status  nas- 
cendi.  This  part  of  oxygen  makes  a  combination  with 
the  carbon  of  the  organic  impurities,  burning  them  up 
into  C  Oi,  and  literally  removes  the  harmful  and  odor 
bacteria  from  the  water  and  produces  not  only  a  safe, 
but  palatable,  crystal-clear,  oxygenated  water. 

Naturally  it  took  some  time  before  a  process  was 
worked  out  on  a  commercial  scale  in  such  a  way  that 
now  it  is  possible  to  produce  and  to  manufacture  an 
apparatiiG  for  a  reasonable  amount  and  small  upkeep. 
The  most  important  part  of  the  eciuipment  is  the  ozone 
generator.  A  Chicago  comi)any  claims  to  have  an 
efficient  and  inex])ensive  ozone  generator,  consisting 
of  a  vacuum  tube,  which  is  made  from  glass  (see  Fig. 
1).  Around  this  vacuum  tube  there  is  another  glass 
with  metal  contact,  .\bout  5,500  volts  or  more  of  alter- 
nating current,  in  passing  through  these,  i^roduces,  a 
silent  discharge  of  electricity.  The  ])roper  name  is 
"brush  discharge";  s])arking  would  produce  nitrites, 
which  are  harmful.    This  brush  discharge  makes  ozone 


from  air.  Conveying  this  ozonated  air  in  the  mixing 
chamljer  or  sterilizing  towers  is  another  secret  of  re- 
l)roducing  nature's  own  water  i)urification. 

The  Action  of  Ozone 

It  is  not  only  important  to  have  pure  ozone  and 
have  a  simple  device  for  making  it,  but  equally  as 
necessary  to  have  an  efficient  mi.xing  device  to  use  up 
every  particle  of  the  ozone  and  to  make  sure  that  all 
molecules  of  the  water  shall  be  thoroughly  mixed  and, 
in  touch  for  at  least  a  short  period,  by  passing  the 
water  through  the  mixing  or  sterilization  chamber. 
The  air  should  be  filtered  and  dried  before  entering. 

First,  it  destroys  the  i^athogenic,  less  resistant  bac- 
teria. On  a  commercial  scale  it  is  not  advisable  to  go 
too  far  with  the  process.  To  give  an  idea  of  how  much 
ozone  is  rccjuired  to  treat  the  water,  anywhere  from 
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pne-half  to  three  grams  per  cubic  meter  of  air  is  the 
general  method  for  concentration.  Regarding  the 
oojtput  of  ozone  per  horse-power  employed,  25  to  30 
grams,  sometimes  even  up  to  as  high  as  35  grams,  is 
an  average  for  rate  of  production. 

The  space  required  for  the  apparatus  is  very  small. 
Each  tube  has  a  capacity  of  30  to  200  gallons  of  water 
per  hour;  its  electric  consumption  is  about  2  watts.  It 
merely  means  a  duplication  and  many  sets  of  tubes 
and  mixing  chambers  for  a  larger  j)lant.  The  results 
are  positive,  without  any  question  or  doubt  as  to  the 
outcome.  The  process  has  proved  itself  in  the  last  de- 
cade. It  not  only  disposes  of  the  bacteria,  but  takes 
out  the  odor  and  improves  the  ta.ste  of  drinking  water, 
without  leaving  any  residue  or  chemicals  in  the  tap 
water,  and  hardly  changing  the  mineral  content  of  the 
water. 

The  Process  as  Viewed  by  European  Authorities 

Quoting  from"' Don  &  Chisholm,  of  "Modern  Meth- 
ods of  Water  Purification,"  pages  202-3,  they  say: 
"Naturally,  a  imrification  process  which  converts  an 
unwholesome  stream  into  a  liquid  as  certainly  inoffen- 
sive as  the  i)urest  spring  water  is  one  that  appeals 
directly  to  water  undertakers.  .  .  .  The  consumer 
cannot  find  fault  with  the  treatment,  for  no  residue  of 
the  purifying  agent  is  left  in  the  taj)  water.  ...  It 
is  an  ideal  procedure." 

With  reference  to  the  treatment  of  river  water  we 
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are  quotiiij,^  tlie  follovviiijj; :  "The  results  obtained  were 
.upon  the  rou^hly-liltercd  Marne  water.  The  latter 
jcarries  at  times  as  many  as  300  bacteria  per  c.c,  and  B. 
Coli  is  discoverable  in  40  c.c.  The  color  of  the  water 
js  dull,  with  a  brown  to  jj^'reenish  hue.  The  water  that 
(.-(imes  from  the  sterilizer  is  brif^ht  and  si)arklin,L;',  and 
hij^hly  transparent.  The  pt-rceptilile  odor  at  the  ster- 
ilizer is  almost  entirely  vanquished  before  it  is  ready 
to  flow  away  from  the  last  compartment.  There  is  no 
increase  in  nitrates  in  the  ozonized  water  as  compared 
with  the  filtered  water,  nor  are  there  any  nitrites, 
,chlorine    comi)ounds,  or    any    ])ero.\ide    of    hydrogen 


J;raceal)le  to  the  electric  discharge.  These  arc  the  con- 
/clusions  drawn  by  Drs.  <^)i,'icr  and  FSonjean  (1904)  and 
,by  Dr.  Rideal  (l'X)8)." 

In  some  ])lants  water  contains  over  4,000  bacteria 
per  c.c,  and  is  made  safe  with  ozone  treatment. 

"In  (jinnekin.  Holland,  the  ozone  treatment  re- 
verses the  vitiated  condition  of  the  water,  and  jjroduces 
an  effluent  which  is  n(;t  only  to  all  intents  sterile,  but  is 
clear,  sparkling,  and,  to  use  the  description  of  Profes- 
sor Gerard,  ai)])etizing.  It  has  acquired  all  the  pr6|)er- 
ties  of  the  best  upland  water,  which  is  only  distinguish- 
able to  the  chemist." 


Practical  Ideas  on  Repairing  Bridges 


AT  the  twenty-seventh  annual  convention  of  the 
American  Railway  Association,  the  president, 
Mr.  S.  C.  Tanner,  gave  some  interesting  details 
on  the  re])air  of  bridge  piers.    Mr.  Tanner's  re- 
marks are  reproduced  in  ])art : 

We  found  on  some  of  the  old  main  lines,  where 
stone  piers  had  been  built  30  or  40  years  ago  for  i)ony 
trusses,  that  the  piers  held  up  the  i)ony  trusses  all  right, 
but  when  the  bridges  had  been  'renewed  either  with 
l)ony  steel  trusses  or  deck  girders  for  heavier  traffic,the 
ends  of  the  piers  would  settle  down  or  the  middle  of  the 
piers  would  break  down.  As  a  temporary  expedient  in 
those  cases  I  used  an  idea  that  I  had  gotten  from  some 
old  bridge  man  of  putting  longitudinal  timbers  from 
end  to  end  of  the  pier.  That  had  the  efifect  on  the  jiiers 
under  the  ])ony  trusses  of  throwing  towards  the  centre 
some  of  the  load  that  was  settling  down  the  end  of  the 
pier,  and  under  deck  girders  of  throwing  out  to  the  end 
of  the  pier  some  of  the  load  that  was  breaking  down 
the  middle.  That  was  then  followed  uj),  sometimes 
several  years  later,  by  taking  down  one  or  two  courses 
off  the  to])  of  the  ])ier  and  putting  in  a  new  reinforced 
concrete  cap,  and  I  don't  know  of  one  case  in  ten  years 
on  that  railroad  where  I  took  down  a  few  courses  from 
the  top  of  the  pier  and  put  in  a  reinforced  concrete  to]) 
that  would  distribute  the  load  over  the  pier,  where  we 
had  any  further  trouble  or  any  further  settlement. 

We  also  had  cases  where  the  back-tilling  of  the  i)ier 
behind   the  casing  was   very   soft   and   was   breaking- 
down  under  the  loads.     We  ran  tic-rods  through  such 
l)iers  and  put  a  casing  6  to  9  in.  thick  on  each  side,  and- 
we  had  no  further  trouble  there. 

Concrete  Placed  With  Old  Bridge  in  Use 

One  lesson  I  learned  there  was  the  remarkable  bond 
that  forms  between  new  concrete  being  ])laced,  and 
old  masonry  in  those  piers,  even  though  the  old  mason- 
ry may  be  moving  at  the  time  of  placing  the  new  con- 
crete. The  first  question  I  was  asked  was:  "How  is 
this  concreting  to  be  placed  while  the  bridge  is  in  use 
and  the  old  masonry  moving?"  Now,  in  practically 
every  instance  we  concreted  while  tha  old  bridge  was 
in  daily  use  and,  even  though  there  was  a  considerable 
movement  of  the  old  pier,  the  new  concrete  set  firmly. 

This  set  is  really  remarkable.  Perha])s  the  most  ex- 
treme case  where  a  movement  has  been  sto])])ed  and 
.the  concrete  has  set  was  on  the  long  a])proach  to  the 
St.  Charles  Bridge,  over  the  Missouri  River,  on  the 
Wabash  Railroad.  There  is  a  long  curved  ajjproach 
there,  and  trains  going  around  the  curve  would  throw 
the  track  out  of  line  sometimes  as  much  as  6  in.    The 


chief  engineer  of  the  Wabash  finally  struck  u])on  the 
idea  of  changing  these  old  columns  into  concrete  col- 
umns. He  ])ut  an  18  in.  form  around  them  and  Avound 
them  with  wire  and  rods,  and  built  the  columns  up 
from  the  bottom,  storey  by  storey,  from  the  bottom  t<j 
the  top.  When  he  was  a  quarter  of  the  way  uj)  one- 
<iuarter  of  the  lateral  vibration  had  disajjpeared,  and 
when  he  got  to  the  toj)  the  lateral  vibration  had  en- 
tirely disappeared.  That  concrete  is  ajjparently  just  as 
good  as  though  it  had  been  placed  under  a  bridge  that 
was  ])erfectly  still  instead  of  one  sustaining  a  heavy 
traffic. 

Another  case  I  found  at  Little  Rock,  .'\rk.,  where  a 
l)ridge  across  the  Arkansas  River  had  ])iers  made  uj)  of 
about  35  ft.  of  timber  cribbing  and  4.S  ft.  of  masonry  on 
to])  of  ])neumatic  caissons  on  rock.  The  cribs  were  not 
really  well  built  in  the  first  place,  and  the  .sand  had 
leaked  out  through  the  cracks.  The  timbers  gradually 
had  crushed  and  let  those  ])iers  down,  and  they  were 
jjointing  in  every  conceivable  direction.  From  1883 
until  about  1907,  when  I  took  over  the  res]>()nsibility 
for  the  bridge,  I  think  about  five  eftOrts  had  been  made 
to  stoj)  those  ])iers  from  moving  around. 

In  1912  we  went  in  and  sank  cofferdams  about 
them,  went  down  to  a  depth. of  45  ft.,  removed  all  the 
sand  and  rijj-rap,  and  while  those  ])iers  were  moving 
around  a  good  deal,  we  gradually  jjut  in  concrete  and 
began  to  build  U]),  and  as  the  concrete  went  in  one 
could  almost  note  the  disappearance  of  the  vibration. 
When  we  got  up  to  the  top  the  piers  were  solid.  When 
trains  went  over  before,  the  timbers  were  soggy,  and 
you  could  see  the  water  squeeze  out  of  them.  When 
we  reached  the  top  of  the  timbers  we  i)ut  a  reinforced 
concrete  shell  around  the  i)iers,  and  those  ])iers  have 
been  there  now  for  five  years  and  they  are  just  as  solid 
as  rock. 

Repaired  150  Bridges 

In  1907  I  had  150  bridges  on  that  railroad  under 
which  the  jiiers  were  moving,  for  every  conceivable 
reason,  and  I  don't  remember  one  case  where  we  took 
down  a  pier  or  abutment  because  it  was  moving.  In 
every  case  we  resorted  to  some  of  the  ex])cdients  rc- 
])orted  by  Mr.  Strouse,  and  we  never  hesitated,  even  on 
a  smooth  concrete  face  of  an  abutment,  to  drill  in.  ))ut 
in  anchor  rods,  and  put  the  shell  in  front  of  that. 

We  had  another  case  where  we  encased  some  steel 
cylinders  in  concrete.  We  had  a  number  of  piers,  each 
composed  of  two  steel  cylinders,  and  each  having  seven 
))iles  driven  down  throu.gh  the  cylinders.  We  wanted 
to  put  a  heavier  truss  on  and  we  had  to  reinforce  those 
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cylinders  some  way.    Without  any  falsework  at  all,  we  and  steam  hammer  were  suspended  below  the  bridge,  a 

went  down  around  those  cylinders,  drove  the  piles  to  Bay  City  driver  and  steam  hammer  being  used.     A 

about  40  ft.  penetration  by  the  jet,  put  the  cofferdams  short  boom  derrick  with  a  two-drum  and  winch-head 

down,  and  came  right  up  around  those  cylinders  and  machine  was  placed  on  the  front  of  the  driver  to  handle 

buried  them  in  concrete.  the  leads,  hammer,  and  piles.    The  driver  was  self-pro- 

When  we  jetted  a  pile  down  at  one  side  of  the  cylin-  pelling,  dispensing  with  a  train  crew  and  locomotive, 
der  the  cylinder  settled  about  half  an  inch,  so  we  would  All  piles  were  driven  home  to  receive  the  concrete  and 
drive  so  many  piles  on  one  side  and  then  go  around  and  below  low  water  line.  Double  rows  of  the  sheet  piling- 
drive  so  many  on  the  other  side  to  keep  it  from  getting  were  driven  around  the  jn'ers  and  2^  ft.  away  from  it, 
too  much  on  one  side  or  the  other,  and  when  we  got  the  space  between  being  filled  with  straw  and  sand  to 
through  we  found  the  c)  linders,  every  one  of  them,  had  insure  that  there  would  be  only  dead  water  inside  of 
gone  down  about  12  to  14  in.  The  mass  of  concrete  the  cofferdam  to  avoid  any  cement  flowing  away.  The 
was  so  great  in  comparison  to  the  size  of  the  cylinders  inside  casing  of  the  cofferdam  comprised  the  form  for 
that  the  weight  of  the  concrete  overcame  the  motion  as  the  concrete,  which  was  placed  a  minimum  thickness 
it  came  up  on  the  cylinders  which  were  vibrating  under  of  4  in.  outside  of  the  piles,  so  that  no  part  of  the  piles 
traffic.  was  e.xposed  to  the  atmosphere  or  other  destructive 

In  a  number  of  cases  we  had  concrete  arches  built  agents.    The  water  around  the  piles  was  from  8  to  12 
for  one  or  two  tracks.    Sometimes  the  head-walls  were  ft.  deep.    In  some  cases  the  piers  had  been  tilled  around 
pretty  well  out  at  the  foot  of  the  slope  and  pulling  with    broken    stone   to   jirevent    washing,    which   ver}' 
away.    Now,  in  three  cases  I  remember  distinctly  I  put  nnich  imjieded  our  work  of  driving  the  sheet  piling, 
across  the  head-walls,  about  3  ft.  below  the  crown,  a  r>i     •       /-^  -.    tt   j      tit  . 
pair  of  heavy  I-beams,  and  ran  rods  through  from  one                           ^^^""S  Concrete  Under  Water 
set  of  I-beams  to  another.    On  one  bridge  we  were  sure           I"  order  to  deposit  the  concrete  in  the  water  we 
we  were  going  to  lose  immediately   we   spent  about  used  a  10  in.  tube  made  of  No.  22  iron,  riveted  together 
$3,000  putting  in  a  set  of  I-beams  and  a  set  of  rods  five  with  a  barrow  hopper  at  the  top,  in  which  to  dump  con- 
years  ago.     I  took  a  trip  there  recently  and  there  has  crete  from  barrows  into  the  tube.    In  using  this  it  was 
not  been  a  particle  of  motion  since  we  tightened  up  the  necessary  to  seal   the  tube  on   the    bottom    or    keep 
rods.    It  is  as  stable  as  though  it  had  been  built  right,  enough  concrete  in  it  to  prevent  the  water  from  rising 
Nobody  sees  the  arches,  but  the  bridge  inspector,  and  in  it  and  separating  the  sand  from  the  concrete.    As  the 
he  doesn't  care,  so  the  appearance  does  not  matter.    To  tube  was  filled  it  was  moved  to  one  side  or  raised  suffi- 
have  rebuilt  the  arches  would  have  cost  $50,000.  ciently  to  allow  the  concrete  to  pass  out  of  it  in  place. 
^.           .                                                         The  concrete  was  allowed  to  settle  around  the  piles 
uiscussion  ^,j(j  make  its  own  slope  from  the  inside  of  the  sheet 

A.  S.  Markley: — The  Chicago  and  Eastern  Illinois  piling  down  under  the  pier.    In  some  cases  there  were 

had  four  through  truss  spans,  each  150  ft.  long  and  one  openings  that  took  considerable  quantities  of  concrete 

166  ft.  plate  girder  draw  span  crossing  the  Wabash  to  form  the  footing  up  to  the  grillage,  all  of  which 

River  at  Clinton,  Ind.     The  masonry  supporting  this  added  to  the  support  of  the  increased  dead  load.     The 

bridge  was  built  of  native  stone  in  1870.    The  stone  had  piers  in  all  cases  rested  on  piles  and  grillage.     While 

deteriorated  and  began  to  show  defects  under  the  truss  this  work  was  going  on  no  discoloration  of  the  water 

bearings  on  account  of  the  heavy  live  and  dead  loads,  inside  the  cofferdam  was  visible,  the  cement  and  other 

I''or  this  reason  it  was  decided  in  1910  to  strengthen  all  ingredients    remaining    where    they     were    deposited, 

the  five  piers,  the  .south  abutment  and  tail  wall,  and  a  These  footings,  in  some  cases,  were  2  to  3  ft.  wider  than 

detached  tail  wall  and  to  build  an  additional  abutment  necessary  to  support  the  18  in.  veneer  on  account  of 

for  a  24  ft.  beam  opening'to  replace  a  wooden  trestle  for  the  grillage  being  wider  than  the  piers.    In  these  cases 

an  under  crossing  for  teams  at  a  total  estimated  cost  of  we  stepped  in  to  the  required  width.    The  upper  forms 

$19,490.  rested  on  and  were  anchored  to  the  footings  and  were 

The  actual   cost  of  this    work,   without    overhead  tied  at  the  top  to  prevent  their  spreading"  as  concrete 

charges  on  car  rental,  was  $20,8.50.     During  the  work  was  deposited  in  the  forms.  In  order  to  anchor  the  con- 

the  operator  was  interrupted  twice  by  high  water  and  crete  to  the  old  piers  ^  in.  corrugated  bars  were  placed 

once  to  do  other  important  work,  which  no  doubt  ab-  36  in.  apart.    Holes  were  drilled  in  the  stone  12  in.  deep, 

sorbed  the  overcharge.     Work  was  begun  in  Septem-  in  which  the  bars  were  inserted.     They  also  extended' 

ber,  1910,  and  completed  in  September,  1911,  the  cost  12  in.  into  the  concrete.     After  dampening  the  holes  a 

per  pier  ranging  from  $3,019  to  $2,638.  rich  mortar  was  packed  in  them  around  the  bars,  to 

All  of  the  masonry  in  the  old  piers  and  abutments  anchor  them  to  the  pier.  In  addition  a  dovetailed' re- 
was  veneered  with  reinforced  concrete  18  in.  thick.  cess  was  cut  in  the  stretcher  course  of  inasonry  for  the 

Cost  of  concrete  per  yard  for  casing:  full  thickness  of  the  course,  from  18  in.  to  24  in.  thick 

Material,  per  yard  of  concrete $  1.84  and  as  deep  as  the  stone  was  wide.     Stretchers  were 

Labor,  per  yard  of  concrete 1.49  selected  on  account  of  their  being. narrow  to  minimize 

cutting.     After  the  recesses  were  cut,   concrete  was 

Total   $3.33  brought  uj)  and  an  extra  thin  grout  was  run  into  them 

Cost  per  yard  of  concrete,  labor $  6.49  to  fill  up  the  voids  that  appeared  in  the  masonry,  which 

Cost  per  yard  of  concrete,  material 4.40  were  many  and  some  quite  large.     As  the  stone  was 

laid  in  mortar,  where  recesses  were  not  opposite  each 

Total  cost  of  labor  and  material  (casing  in-  other,  grout  would  appear  on  the  opposite  side  from 

eluded) $10.89  ,which  it  entered  the  pier  as  the  grouting  progressed. 

In  order  to  take  care  of  the  additional  dead  load  of  The  veneer  was  properly  reinforced  in  both  directions 

the  concrete  30  ft.  piles  were  driven  36  in.  between  cen-  in  addition  to  being  anchored  to  the  pier, 
tres  around  the  outside  of  these  piers  and  the  abutment,  Itearing  blocks  under  the  trusses  on  top  of  the  piers 

the  latter  being  30  ft.  long  and  42  ft.  high  from  base  of  were  made  in  the  field  and  were  properly  seasoned  be- 

rail  to  low  water  mark.    In  driving  these  piles  the  leads  fore  placing.    The  joints  in  the  ma.sonrv  alwavs  deter- 
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mined  their  thickness,  the  minimum  hcin_<r  4  ft.  tliick 
and  24  in.  wider  than  the  shoe  of  the  truss,  raraliel 
with  the  track  the  blocks  extended  12  in.  on  to  tlie 
veneer  on  eacii  end,  k-avinj;  6  in.  of  the  end  of  the  block 
to  ))e  covered  uj)  with  veneer,  so  as  not  to  show  the 
joints  of  the  block  on  the  face  of  the  pier.  All  these 
hlocks  were  heavily  reinforced  and  placed  under  traffic, 
usiny  a  self-propelling  derrick  to  place  them.  All  work 
done  at  this  time  is  as  perfect  as  when  completed,  no 
blemish  whatever  having  appeared.  At  the  same  time 
new  coi)ing  was  added  to  all  the  piers  and  abutments. 
At  several  other  double-track  truss  bridges  we  have  had 
this  same  defect,  bearing  blocks  replacing  the  old  stone 
I)iers  where  evidence  of  defects  appeared.  We  have 
usually  coped  the  entire  pier  or  abutment  down,  in  some 
cases  as  far  as  two  courses  below  the  coi)ing.  We  use 
two  50-ton  ratchet  jacks  under  one  end  of  each  span, 
with  loojjs  made  to  fit  over  the  nuts  of  the  end  pins, 
with  stems  sufficient  in  length  and  strength  to  carry 
the  weight  crosswise  of  the  track.  Heavy  timber  or  1- 
beams  were  used  on  top  of  the  jacks  to  raise  the 
trusses.  The  stem  of  the  loop  passed  through  the 
timber,  with  nuts  and  a  ])lat  on  top  or  between  the 
beams. 

We  had  two  12  ft.  arches  with  6  ft.  bench  walls  in 
which  the  stone  had  deteriorated  to  such  an  extent  that 
,it  was  necessary  to  strengthen  them.  The  barrels  of 
/these  arches  were  45  ft.  long.  In  one  we  placed  rein- 
forced concrete  12  in.  thick.  In  order  to  place  the  con- 
crete, which  was  made  reasonably  thin,  we  tapped  a 
hole  24  in.  square  in  the  crown  of  the  arch  between  the 
two  main  tracks  and  outside  of  the  ties,  in  which  to 
])our  the  concrete,  Ijeginning  in  the  centre  and  using  1 
in.  by  6  in.  plank  to  tamp  the  concrete  in  place  between 
the  corrugated  bars. 

At  the  second  arch  we  used  three  rings  of  paving 
])ricks  made  of  ground  shale,  Ijeginning  in  the'middle 
with  centres  30  in.  apart,  or  sufficient  for  men  to  work 
between.  As  the  brick  was  laid  in  the  crown  roller 
ways,  the  lagging  was  placed  in  sections,  keeping  the 
brick  in  reach  of  the  men  laying  them.  As  both  arches 
were  du])licates,  we  saved  $150  ])y  using  brick  which 
cost  $12  per  M.  In  laying  the  brick,  very  thin  cement 
mortar  was  used.  When  the  brick  were  "buttered" 
they  would  be  slid  12  in.  to  15  in.  on  the  mortar  bed 
into  i)lace,  thus  insuring  a  perfect  joint.  The  space  be- 
tween the  old  and  the  new  crowns  was  backed  u])  witii 
si)aces  of  brick  and  mortar. 

We  have  four  or  five  brick  arches  which  were  built 
in  1896.  Upon  recent  inspection  they  were  found  to  be 
as  ])erfect  as  when  i)Ut  in,  excejit  the  footings  of  con- 
crete. There  is  no  leaking  of  the  roofs  or  bench  walls. 
They  were  coated  over  the  top  with  a  rich  mortar  2  in. 
thick  at  the  time  they  were  built.  No  extremes  of  tem- 
])erature  or  combination  of  freezing  and  thawing  of 
water  have  had  any  effect  whatever  f)n  their  durability. 


One  of  the  first  actions  of  the  new  Department  of 
Municipal  Affairs  of  the  Province  of  Quebec  is  to 
quash  by-laws  passed  by  the  towns  of  Pointe-aux 
Trembles  and  Laval  de  Montreal  guaranteeing  loans 
to  be  floated  by  several  companies  who  proposed  to 
build  factories  in  these  localities.  Municipalities 
around  Montreal  have  been  very  generous  in  thus 
assisting  companies,  and  the  Quebec  Government  evi- 
dently is  of  opinion  that  a  halt  must  be  called  to  this 
method  of  attracting  industries. 


Another  Use  for  Concrete 

I  n  the  city  of  Three  Rivers,  P.Q.,  La  Compagnie  de 
Meton  Special,  Ltee.,  is  manufacturing  various  kinds 
of  sanitary  vessels  of  concrete.  These  include  bath 
tubs,  sinks,  lavatories,  cheese  dairy  baths,  eating  and 
drinking  basins  for  animals,  etc.  Fig.  1  indicates  in 
a  general  way  the  method  of  moulding.  When  closing 
the  mould,  the  ba.se,  A  B,  is  under,  the  inside  form 
and  outside  plank  closed  and  fastened.     The  concrete 


Fii.  1— Concrete  rotary  moulding  form,  durinf  the  setting. 

is  a  1:1  mixture  with  2  per  cent,  of  Toxement  added. 
This  is  poured  in  from  the  top  and  spread  over  the 
inside  form  to  the  proper  thickness.  The  part  E  D  is 
a  frame  running  round  the  top  of  the  form,  inside  of 
which  is  placed  a  cover,  F,  G,  I,  H,  called  a  compressor, 
which  is  forced  into  place  when  the  concrete  has  been 


^'ooi/f^    /hrm 


Fig.  2— Unmouldin*  a  concrete  sink. 

well  rammed  into  the  mould.  Ihe  ])rcssure  acting  on 
this  com])ressor  is  calculated  as  a  vit)rating  force  of 
150  lbs.-  A  complete  moulding  o])eration  lasts  "from  20 
to  30  minutes.  At  the  end  of  this  time  the  mould  is 
turned  over  on  its  frame  with  the  base  up,  as  shown  in 
Fig.  2,  the  sides  of  the  form  are  dropped  and  the  in- 
ner   form    removed. 

In  addition  to  the  Toxement,  waterproof ness  is  as- 
sured by  three  coatings  of  special  waterproofing  paint, 
which  gives  the  concrete  an  exterior  appearance  sim- 
ilar to  any  enamelled  bath.  This  coating  is  approxi- 
mately 1/16  in.  thick.  A  glazing  is  afterwards  applied. 
The  work  is  done  very  largely  by  hand  and  it  is  esti- 
mated that  one  man  can  mould  ten  tubs  per  day. 
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Patented  Reinforced  Concrete  Tile* 

Messrs.  J.  U.  Nicholson,  Ltd.,  civil  engineers  and 
contractors.  Hamilton,  Ont.,  have  devised  a  new  pat- 
ented tile,  illustrated  herewith,  which  is  designed  to 
overcome  the  cost  of  form  work.  It  consists  essen- 
tially of  a  reinforced  concrete  tile  or  slab  18  in.  in 
length,  12  in.  in  height,  and  of  varying  thicknesses — 
4  in.  to  8  in.  Around  the  4  in.  edge  is  a  2  in.  V-shaped 
groove,  which  forms,  when  two  tiles  come  together,  a 
diamond-shaped  opening,  which  is  filled  with  concrete 
grout.  In  this  space,  both  vertically  and  horizontally, 
is  ])laced  the  required  cross-sectional  area  of  steel  rein- 


forcing.  The  vertical  steel  runs  i)artly  through  this 
groove  and  jmrtly  through  a  circular  opening,  cast  in 
the  centre  of  the  tile  at  time  of  manufacture. 

The  field  to  be  covered  with  this  class  of  construc- 
tion is  the  erection  of  reinforced  concrete  grain  elevat- 
ors, coal  pockets,  fuel  oil  tanks  ,and  water  tanks,  and 
retaining  walls  where  great  pressure  has  to  be  de- 
signed for.  The  tile  are  manufactured  both  at  a  cen- 
tral point  for  smaller  contracts  and  locally  on  the  jo!) 
for  larijcr  works. 


A  Record  Membership  Campaign 

The  Toronto  section  has  just  achieved  a  new  record 
noil''  the  thirty-three  sections  of  the  American  Insti- 
te  of  Electrical  Engineers.  Eifty-two  new  applica- 
lions  lor  membership  have  been  filed  during  the  cam- 
"paign,  which  ended  on  A])ril  30  last.  This  corres])onds 
to  an  increase  of  alx)Ut  Iti  per  cent.,  and,  w^e  under- 
stand, is  ahead  of  that  of  any  other  section,  and  testi- 
fies to  the  appreciation  in  which  the  membership  in 
the  Institute  is  held.  Non-members  often  do  not  real- 
ize that  a  distinct  advantage  is  associated  with  mem- 
bership in  the  Institute.  The  opportunity  given  for 
associating  with  members  of  the  same  profession  in 
ditiferent  grades  is  of  inestimable  value.  Great  credit  is 
due  to  Mr.  A.  B.  Cooi)er  and  his  membership  commit- 
tee for  the  results  obtained.  We  are  advised  that  the 
actual  number  (as  distinct  from  the  i)ercentage)  of 
members  signed  up  in  Toronto  was  snr])assed  onlv  by 
i'hiladelphia  and  Pittsburg. 


Mr,  J.  S.  Archibald  has  resigned  from  the  Archi- 
tectural Commission  of  the  City  of  Westmount,  on 
his  a]:)pointment  as  member  of  the  Montreal  Tramways 
Commission.  The  Architectural  Commission  passes 
on  all  building  plans. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


*  Patent  No.  183597  April  1918, 


Building  permits  amounting  to  $10,000  in  value  were 
issued  in  Gait,  Ont.,  during  April.  Five  of  these  were  for 
dwellings. 

Works  Commissioner  Harris,  of  Toronto,  states  that  the 
Bloor  Street  Viaduct  will  probably  be  ready  for  traffic  in  the 
early  autumn   if   not   sooner. 

The  Shand  Engineering  &  Contracting  Company,  Limit- 
ed, has  been  incorporated,  with  a  capital  of  $40,000,  head 
office  at  Sault  Ste,  Marie,  Ont. ' 

The  municipalities  interested  have  received  assurances 
from  Ottawa  that  the  Port  Dover,  Ont,,  harbor  will  be  im- 
proved and  that  the  work  may  be  expected  to  begin  this  year. 

There  is  approximately  200  miles  of  new  road  construc- 
tion proposed  to  be  done  in  the  Province  of  Manitolja  this 
year,  the  carrying  out  of  which  will  depend  very  largely  on 
tlie  availability  of  labor. 

The  Barrett  Company,  Limited,  have  commenced  work 
on  their  paving  contract  on  the  Marsh  Road,  from  the  One 
Mile  House  to  the  Three  Mile  House,  near  St.  John,  N.B. 
The  surface  will  be  laid  16  feet  wide  and  will  have  gravel 
shoulders. 

The  smelter  at  Midland,  Ont.,  is  to  be  reconstructed  and 
again  put  in  operation.  Cleveland  capitalists  and  a  number 
of  local  men,  including  Mr.  James  Playfair,  are  interested. 
The  Arthur  G.  McKee  Company  have  the  contract  for  carry- 
ing out  the  construction  work. 

The  Steamer  Lake  Michigan,  which  sank  recently,  had 
on  board  repair  parts  for  one  of  the  city  of  Regina's  electric 
light  units.  The  improbability  of  receiving  repairs  before 
next  winter's  heavy  demand  may  mean  the  city  will  have 
to  expend  from  $175,000  to  $300,000  for  the  purchase  of  a 
new  unit. 

A  new  roadway  of  first  class  construction  is  to  be  laid 
at  Guelph,  Ont,  The  contract,  which  has  been  awarded  to 
the  Construction  &  Paving  Company,  of  Toronto,  calls  for 
a  bituminous  concrete  road  from  the  G,  T,  R,  subway  to  the 
River  Speed  at  the  Dundas  head  bridge.  The  whole  work 
will    cost    $33,300, 

Within  the  next  few  weeks  the  Mc.Avity  machine  plant 
at  St,  John,  N,B,,  will  have  another  unit,  100  ft,  x  400  ft,,  ad- 
ded to  its  present  building.  The  addition  will  be  constructed 
of  reinforced  concrete  and  brick  and  will  be  placed  immedi- 
ately in  the  rear  of  the  present  plant.  Grant  &  Home, 
contractors,  have  the  work  in  charge  and  F,  Neil  Brodie  is 
the  architect. 

The  contract  recently  awarded  to  J,  B.  Nicholson,'  Ltd,, 
by  the  Kerr  Milling  Company,  Dundas.  covers  a  24.000-bushel 
elevator,  consisting  of  four  circular  reinforced  concrete  pock- 
ets, 14  ft,  diameter,  ,50  ft.  high,  constructed  of  the  Nicholson 
patented  reinforced  concrete  tile;  also  underground  tunnels, 
concrete  track  copper,  elevators,  conveyors,  distribution  sys- 
tem, and  miscellaneous  equipment,  the  whole  construction 
being  either  of  reinforced  concrete  or  steel  and  absolutely 
fireproof. 

The  Saskatchewan  provincial  department  of  highways 
is  calling  for  tenders  for  two  reinforced  concrete  bridge  abut- 
ments for  a  bridge  over  the  Assiniboine  River  near  Cote  on 
the  C,  N,  R,,  two  reinforced  concrete  bridge  abutments  for 
a  bridge  over  the  Maple  Creek  near  the  town  of  Maple 
Creek,  and  for  two  similar  abutments  for  bridges  over  the 
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Qu'Ai)pclle  River  near  Disley,  on  the  C.  N.  R.  Contracts  are 
to  be  let  separately  for  each  work  and  will  he  received  np 
till   May  20. 

At  a  recent  session  of  the  New  Toronto  Council,  the  ques- 
tion of  modifying  the  building  by-law  was  brought  up.  The 
present  provisions  only  permit  the  building  of  solid  l)rick 
houses  south  of  the  Lake  Shore  Road,  and  the  landowners 
are  anxious  to  have  less  stringent  regulations  in  order  to  put 
up  immediate  buildings.  .  The  matter  was  shelved  for  further 
consideration. 

The  value  of  building  permits  issued  during  April  in 
Regina,  Sask.,  amounted  to  $29,310,  making  the  total  for 
the  year  to  date  $47.'), 660,  or  approximately  $60,000  more  than 
the  value  of  the  entire  building  program  carried  out  in  1917. 

Vancouver's  building  permits  for  April  number  91  and  are 
valued  at  $16.S,230,  as  compared  with  49  permits  at  a  value 
of  $73,824  for  the  same  month  last  year.  The  permits  for  the 
first  four  months  of  this  year  also  compare  favorably  with 
those  issued  during  the  corresponding  period  in  1917,  the 
figures  being  respectively.  344  permits  valued  at  $344,710,  and 
IfiS  valued  at  $233,364. 

The  Hydro-electric  Power  Commission  of  Ontario  have 
been  granted  permission  by  the  Ontario  Railway  and  Muni- 
cipal Board  to  build  a  railway  from  Chippewa  through  the 
township  of  Stamford  for  the  purpose  of  removing  the  ex- 
cavated material,  etc.,  from  the  site  of  the  Chippewa  power 
development!  The  railway  is  to  be  constructed  as  soon  as 
the  plant  is  completed. 

Trouble  has  been  experienced  at  Aylmer,  Ont.,  owing 
to  the  water  from  the  neighboring  creek  flowing  into  the 
town  reservoir  on  the  flats  near  tiie  power  house  every  time 
there  is  a  freshet.  County  engineer  J.  A.  Bell  has  been 
called  to  investigate  the  conditions.  He  will  prepare  new 
plans  and  specifications  and  it  is  probable  that  a  new  reser- 
voir will  have  to  be  constructed. 

The  building  permits  issued  in  Guelph,  Ont.,  up  to  the 
end  of  April  total  $40,930.  While  this  does  not  indicate  any 
great  activity  in  the  trade,  it  gives  promise  of  a  much  better 
season  than  1917,  being  within  $3,000  of  the  total  for  the 
whole  of  that  year.  There  are  several  residences  in  course 
of  erection  in  different  parts  of  the  city,  while  a  large  num- 
ber of  repairs  and  additions   are   also   being  made. 

The  establishment  of  minimum  building  restrictions  for 
the  province  at  large,  with  power  vested  in  municipalities  to 
further  control  building  operations  with  a  view  to  eliminating 
fires,  was  suggested  at  the  recent  meeting  of  the  Fire  Insur- 
ance Commission  at  the  Parliament  Buildings  in  Toronto, 
by  City  Architect  Pearse.  He  also  recommended  that  the 
sale  of  fireworks  be  made  illegal.  Mr.  J.  A.  Robertson,  sec- 
retary of  the  Canadian  Fire  Underwriters'  Association,  de- 
clared that  the  primary  cause  of  fires  in  America  was  the 
carelessness  of  the  people.  For  1916,  in  America,  28  per  cent, 
of  the  fires  were  preventable.  Using  these  figures  as  a  basis, 
he  estimated  that  Canada  had  a  fire  loss  of  $6,100,000  due  to 
carelessness.  Fires  partly  preventable  had  cost  the  country 
$10,300,000.  The  comparative  figures  of  fire  loss  in  Canada 
and  that  in  other  countries  were  as  follows:  Canada,  3.58; 
United  States,  2.32;  England,  .07;  France,  .63;  Germany,  .17. 

Mr.  John  Quinlan,  contractor,  has  just  recovered  $134,- 
355.17  in  an  action  in  which  he  sued  the  Protestant  Board 
of  School  Commissioners  of  Montreal  for  $198,605,  claimed  to 
be  due  him  under  contract  for  the  excavation  and  foundation 
work  of  the  Protestant  High  School  and  Administrative 
Buildings  on  University  Street,  Montreal.  The  chief  claims 
of  the  plaintiff  were  that  the  plan  based  on  the  borings  made 
for  defendant  on   the   high   school   site  were  misleading  and 


inaccurate;  that  the  variable  nature  of  the  soil  and  unforeseen 
conditions  in  the  site  of  the  administrative  building  neces- 
sitated further  changes  in  the  plans  of  the  foundations;  that 
the  prices  for  excavation  in  the  site  of  the  administration 
building  in  the  original  contract  were  not  applicable  to  the 
work  as  carried  out;  that  the  extra  work  done  and  exir.i 
niatcrial  furnished  by  the  plaintiff  for  the  defendant  entitled 
him  to  recover  an  additional  sum  of  $190,746  over  and  above 
the  original  contract.  As  noted  above,  judgment  was  rendered 
for  the  contract  or  for  $134,355.17. 


Trade  Publication 

The  Armstrong  Cork  &  Insulation  Company,  of  Pitts- 
burgh, have  issued  an  interesting  little  folder  entitled,  "  Sat- 
isfaction Or—,"  which  deals  with  the  .subject  of  industrial 
drinking  water  system.s.  The  necessity  of  supplying  ample 
quantities  of  pure,  fresh  water  to  workmen  is  well  recog 
nized  and  the  system  of  distribution  described  by  this  com- 
pany  in   their  booklet  is  timely. 

Buffalo  Forges— The  Buffalo  Forge  Company,  Buffalo. 
N.Y.,  are  distributing  a  booklet  describing  various  types  of 
Buffalo  forges  and  blowers.  This  booklet  forms  Section  No. 
100  of  the  company's  catalog,  and  contains  111  pages.  The 
plan  now  followed  by  the  company,  in  order  to  simplify  the 
catalog  and  also  to  keep  up  with  improvements  which  are 
made  from  time  to  time,  is  to  replace  the  bulky  catalog  with 
sections,  which  are  easily  and  quickly  replaced  without  affect- 
ing the  rest  of  the  catalog. 


Personals 


Mr.  W.  H.  Eassie  has  resigned  his  position  as  city  engi- 
neer of  Cranbrook,  B.C. 

Major  E.  W.  W.  Doane,  formerly  city  engineer  of  Hali- 
fax, has  been  requested  to  return  from  overseas  to  assist  in 
the  reconstruction  work  at  that  city. 

Mr.  W.  R.  Daye,  who  has  had  charge  of  advertising  for 
T.  McAvity  &  Sons  since  Mr.  Erb  enlisted,  has  also  joined 
the  colors.  The  McAvity  list  of  soldier  boys  is  nearing  thr 
100  per  cent,    capacity   mark. 

Mr.  A.  W.  Smith  has  resigned  as  secretary-treasurer  oi' 
the  Manitoba  branch  of  the  Canadian  Society  of  Civil  Engi- 
neers, and  the  duties  of  this  office  have  now  been  taken  over 
by  Mr.  G.  L.  Guy,  M.Can.Soc.C.E. 

Mr.   E.  S.  Eraser,  town  engineer  of  New  Glasgow,  N.S.. 
has  been  presented  with  an  engraved  gold  watch  by  the  citi 
zens  of  Dartmouth,  in  recognition  of  the  assistance  rendered 
by  him  following  the  Halifax  disaster. 

Capt.  T.  S.  Scott,  of  No.  5  F.C.C.E.,  was  recently  or- 
dered to  report  at  Halifax  to  aid  in  the  reconstruction  work 
m  that  city.  Capt.  Scott  has  been  professor  of  civil  engineer- 
ing  at    Queen's   University   for   several   years. 

Mr.  T.  P.  Howard,  managing  director  of  the  Phoenix 
Bridge  and  Iron  Works,  Montreal,  who  has  been  connected 
with  the  Britsh  War  Mission.  Washington,  has  been  appointed 
deputy  director  of  war  supplies  for  Great  Britain. 

Geo.  F.  Heidman  has  resigned  as  building  inspector  for 
the  city  of  Stratford,  Ont.  Mr.  Heidman  had  been  holding 
this  position  and  at  the  same  time  acting  as  electrical  in- 
spector for  the  Hydro  Commission.  He  will  now  devote  all 
his  time  to  his  work  for  the  Commission. 


Obituary 

Edward    F.    Fauquier,    a    prominent    railway    contractr 
died  recently  in  Ottawa  at  the  age  of  fi.t  years 
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Heat  Transmission  of  Building  Materials 


I 


N  a  recent  bulletin  published  by  the  University  of 
Illinois  interesting-  data  is  published  from  experi- 
ments  designed   to   determine   the  coefficients    of 
heat  transmission  of  standard  building  materials 
Junder  practical  conditions.     The  experiments  were  car- 
ried out  on  the  more  commonly-used  walls,  the  figures 
for  compound  and  special  walls  being  deduced. 

Heat  passes  through  a  wall  by  conduction,  provided 
that  the  tem])erature  on  one  side  of  a  wall  is  higher 
than  on  another.  Radiation  and  convection  are  the 
other  main  factors  in  heat  transmission.  Elaborate 
tests  are  being  made,  using  five  different  methods.  The 
results  so  far  obtained  are  as  follows : 

1.  For  determining  the  transmission  coefficient,  air 
l<>  air,  and  the  outside  surface  coefficient,  mercury, 
thermometers  may  be  used  and,  if  properly  installed, 
will  give  results  of  jiractically  the  same  accuracy  as 
those  determined  with  the  thermocouples.       Mercury 


thermometer  wells  were  shown  to  be  of  no  value  in  de- 
termining .surface  tem])eratures.  The  method  finally 
adoi)ted  was  to  imbed  the  thermometer  in  the  surface 
so  that  its  centre  line  would  lie  in  the  plane  of  tiie  sur- 
face of  the  material  being  tested.  Thermocouples  are 
to  be  preferred  for  determining  temperatures  in  this 
work. 

2.  A  variation  in  the  air  velocity  over  the  surface 
affects  both  the  air-to-air  coefficient  and  the  outside 
surface  coefficient.  The  outside  surface  coefficients  of 
brick  and  wood  surfaces  are  affected  in  practically  the 
same  manner  at  the  lower  air  velocities,  while  the  co- 
efficient for  brick  gradually  rises  above  that  of  wood 
lor  the  higher  velocities. 

3.  The  coefficient  of  transmission  for  a  simple  or 
compound  wall,  floor,  or  roof  can  be  readily  comjiuted 
]:)rovided  the  surface  coefficients  for  the  building  ma- 
terials used  in  the  surfaces  are  known  for  both  still  and 
moving  air  conditions.  It  is  also  necessary  to  know  the 
coefficients  of  conductivity  for  all  the  materials  used  in 
the  wall.  These, coefficients  should  be  determined  on 
full-size  walls  for  the  temperature  range  usually  en- 
countered. The  effect  of  moving  air  is  to  increase  the 
value  of  the  outside  surface  coefficient,  and  this  in- 
crease involves  the  combined  action  of  heat  transfer  by 
radiation  and  convection. 

4.  The  effect  of  the  relative  humidity  of  the  air  on 
the  heat  transmission  of  an  ordinary  building  wall  is  so 
small  that  it  can  safely  be  neglected  in  determining  the 
total  heat  loss  from  a  building.  An  increase  in  the  rela- 
tive humidity  of  the  air  causes  a  slight  increase  in  the 
value  of  the  surface  coefficient ;  hence  the  over-all 
transmission  coefficient  becomes  larger.  If  the  walls 
are  acttially  wet  so  that  they  absorb  moisture,  the  co- 
efficient of  conduction  may  be  seriously  affected,  as  in 
the  case  of  brick  work  when  an  increase  of  at  least  2? 
per  cent,  may  easily  occur. 

5.  Air  s])ace  construction  is  of  value  at  low  temi)era- 
tures,  but  not  at  high  temjjeratures.  In  all  cases  the 
heat  transmission  across  an  air  sjjace  will  rapidlv  in- 
crease, not  only  with  an  increase  in  the  temperature 
difference  in  the  enclosing  walls,  but  also  with  the  same 
difference  of  temperature  if  the  absolute  values  of  the 
enclosing  wall  temperatures  are  increased. 


Tackling  the  Halifax  Recon- 
struction Problem 

CHAIRMAN  Rogers,  of  the  Halifax  Relief  Com- 
mission, recently  issued  ^a  statement  with  re- 
gard to  the  plans  of  the  Commission  and  the 
problems  confronting  it.  He  states  that  there 
should  be  immediately  rebuilt  in  Halifax  nearly  one 
thousand  houses,  but  that  the  activities  of  the  Com- 
mission have  been  delayed  some  weeks  pending  the 
passage  of  the  act  of  incorporation  by  the  local  legis- 
lature. In  order  to  relieve  the  situation  as  quickly  as 
possible,  the  erection  of  modern,  comfortable  tenement 
houses  is  recommended.  In  addition,  arrangements 
will  be  made  by  which  those  who  owned  their  own 
homes  in  the  devastated  area  will  have  an  opportuni- 
ty to  select  suitable  designs  and  rebuild.  Each  indi- 
vidual will  be  consulted  as  to  the  style  and  type  of 
house  which  may  be  within  his  reach  on  the  basis  of 
the  value  of  his  former  home.  It  is  pointed  out  that 
the  work  can  be  undertaken  on  a  much  lower  basis 
under  contract  than  if  built  by  the  individual  owner. 
There  will  be  no  attemi)t,  however,  to  control  the 
wishes  of  the  owner  provided  his  plans  are  approved 
by  the  Commission's  architect,  and  that  the  buildinjr 
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regulations  insisted  in)oii  for  the  benefit  of  the  district 
and  city  are  com|)lied  with. 

With  regard  to  schools,  the  Commission  has  not 
so  far  felt  justified  in  assuming  a  large  financial  re- 
sponsibility when  it  may  be  that  the  relief  funds  avail- 
able will  not  be  sufficient  to  meet  all  personal  and 
])rivate  losses.  In  the  meantime  it  has  been  taking 
such  steps  as  it  reasonably  could  t(j  assist  the  situa- 
tion. Churches  will  be  aided  as  far  as  possible  in  or- 
der of,  and  proportionately  to,  their  respective  needs 
by  credits  and  grants.  They  are  advised,  however, 
if  possible  to  avoid  building  operations  at  the  almost 
prohibitive  costs  of  the  present  year,  and  those  of  the 
same  denomination  are  als(j  advised  to  unite  with  each 
other  wherever  ])racticable  and  thus  avoid  duplication 
of  effort.  Referring  tf)  the  magnitu<le  of  the  ])rob- 
leiu  before  the  Commission,  Chairman  Rogers  says, 
"Undertakings  of  this  kind  must  not  be  laiuiched 
without  due  consideration,  but  within  a  very  short 
time  we  believe  the  work. will  be  commenced  and  en- 
ergetically i)ressed  forward.  It  must  l)e  clear,  how- 
ever, that  so  great  an  undertaking  cannot  l)e  accomp- 
lished in  one  season.  The  public  will  alst)  understand 
how  important  it  is  that  a  large  amount  of  work  be 
carried  on  at  one  time,  so  that  materials  can  be  pur- 
chased more  cheaply,  and  the  houses — particularly 
those  of  the  less  expensive  class — standardized,  and 
money  saved." 

Stain  to  Cover  the  Discoloring  Brick 
in   a  Wall 

MANY  fine  residences  have  been  given  an  un- 
sightly' ajjpearance  by  the  carelessness  or  lack 
of  foresight  on  the  part  of  the  construction 
crew.  A  single  barrow-load  of  brick  that  is 
lighter  than  the  others,  often  finds  its  way  into  the 
front  wall  of  the  building.  Although  this  trouble- 
some item  can  be  eliminated  in  the  construction,  yet 
it  requires  a  good  deal  more  supervision  than  the 
average  construction  receives  if  the  best  of  results  are 
to  be  obtained. 

What  we  are  concerned  with  to  a  large  extent  is 
how  to  remedy  this  trouble  after  the  wall  has  been 
built.  The  following  extract  from  the  "Painters  Mag- 
azine," in  regard  to  stains,  may  prove  of  value: — 

W^e  have  known  of  a  red  brick  stain  that  was  made 
by  mixing  bright  Venetian  red  with  water  into  a  pulp, 
pressing  it  through  a  sieve  to  break  up  lumps  that 
were  formed  in  mixing  and  then  adding  enough  stale 
ale  or  beer  to  make  the  stain  of  a  proper  consistency. 
To  each  gallon  of  this  mixture  was  added  one-quarter 
of  a  pound  of  calcined  green  copperas  (iron  sulphate) 
])reviously  beaten  up  with  a  portion  ot  the  stain  to  a 
thin  batter.  This  is  the  mordant  or  fixture  without 
which  the  stain  would  finally  wash  off  from  the  effects 
of  rain.  This  calcined  copperas  is  produced  by  heat- 
ing green  copperas  in  an  unglazed  earthen  pot,  thus 
driving  off  the  combined  water ;  under  this  process 
the  copperas  falls  into  a  dry,  whitish  powder. 

A  more  durable  and  permanent  stain  is  made  with 
Venetian  red  that  has  been  ground  in  pure  linseed 
oil  in  stout  pa.ste  form  or,  if  the  stain  is  to  be  of  a 
lighter  shade,  a  mixture  of  Venetian  red  and  French 
yellow  ochre,  both  ground  fine  in  linseed  oil  and  beat- 
en up  with  a  small  portion  of  a  good  turpentine  japan 
to  a  smooth  semi-paste,  gradually  adding  in  small 
fptantities  while  stirring  a  mixture  of  one  part  (by 
measure)  of  90  degs.  benzol  or  good  solvent  coal  tar 


naj)htha  and  four  parts  (by  measure)  of  turpentine 
until  the  proper  consistency  of  stain  is  secured.  Strain 
through  cheesecloth  and  throw  away  the  ctjarser  par- 
ticles as  these  would  remain  on  the  surface  and  be  of 
no  benefit  in  sealing  the  pores  of  the  brick.  An  exces- 
of  oil  in  the  stain  is  apt  to  produce  "  shiners." 


Unsightly  Effloresence  on  Facing  Brick 

I 'I"  has  been  noticed  that  effloresence  is  more  pro 
nounced  under  the  cojjings,  sills,  belt  courses,  etc.. 
or  wherever  a  part  of  the  building  has  been  sul)- 
jected  to  a  greater  wash  by  water.  This  indicates 
that  the  mortar,  as  well  as  the  brick,  is  absorbent,  cau> 
ing  the  walls  to  become  thoroughly  soaked  during  tin 
winter  months,  while  the  warm  rays  of  the  sun  attract 
the  moisture  to  the  exterior,  bringing  with  it  the  lime, 
magnesia,  and  alkali  salts  contained  in  both  the  brick 
and  the  cement  mortar. 

It  is  agreed  by  all  interested  in  brick  construction 
that  both  brick  and  cement  mortar  are  absorbent,  yet 
little  has  been  done  to  overcome  this  objectionable, 
serious,  and  dangerous  obstacle,  llydrated  lime  will 
add  to  the  i)lasticity  of  the  mortar,  increase  the  den- 
sity, and,  being  a  water  retainer,  will  add  crystalliza- 
tion when  used  in  ])laces  where  it  is  difficult  to  apply 
water  at  frequent  intervals.  Tests  ha\e  repeatedly 
shown  that  slabs  containing  10  per  cent  hydrated  lime, 
when  taken  out  of  the  water  after  one  hour,  will  con- 
tain a  larger  percentage  of  water  than  a  similar  sample 
of  cement  and  sand,  yet  on  the  surface  the  lime  sam])le 
is  apparently  bone  dry. 

A  remedy  for  the  above  problem,  now  being  tried 
out  and  which  has  withstood  a  test  of  over  two  years, 
is  impervious  cement  mortar,  to  consist  of  (a)  one  part 
approved  portland  cement;  (b)  three  parts  sharp,  clean 
sand,  showing  not  over  35  per  cent,  voids  by  water;  (c) 
10  jier  cent,  of  weight  of  the  cement  of  hydrated  hme 
(sufficient  to  add  to  the  plasticity  of  the  mortar  and 
retain  enough  water  to  perfect  crystallization)  ;  (d)  2 
per  cent,  of  weight  of  the  cement  Medusa  i)aste  water- 
])roofing.  Each  gallon  (eight  pounds)  to  be  mixed  with 
equal  parts  of  water,  later  adding  20  more  gallons.  All 
mortar  to  be  gauged  with  this  solution. 

If  the  sand  is  damp  a  one  to  fifteen  solution  should 
be  used  to  offset  the  moisture  already  in  the  sand.  All 
exterior  brick  and  stone  work  to  the  depth  of  12  inches 
should  be  embedded  in  this  mortar.  The  extra  cost  of 
waterproofing  the  cement  mortar  will  not  exceed  ?1  per 
M.  bricks,  it  is  said. 


Trial  of  Concrete  Ship  "  Faith" 

The  smooth-water  tests  of  the  concrete  ship  "I'aitli," 
made  in  San  Francisco  Ray  by  the  United  States  .'^hip- 
])ing  I'oard,  were  very  satisfactory.  In  this  trial  trip 
the  shi|)  averaged  more  than  the  specified  ten  knots 
s]ieed,  under  only  140  ])ounds  of  steam.  Full  steam 
pressure  from  the  marine  boilers  and  triple  ex])ansion 
1,750  h.p.  engines  will  be  165  pounds.  Ivxtensometc: 
readings  on  deck  and  frames  showed  the  vibration  to 
be  less,  measured  in  the  same  way.  than  on  similar  steel 
vessels.  The  navigator  reported  that  the  "Faith"  was 
handled  more  easily  than  a  steel  or  wooden  vessel  of 
the  same  size  and  lines. 


Bellefcuille  &  Trepanier,  Ltd..  Three  Rivers,  P.O  . 
has  been  formed  to  carry  on  the  business  of  building 
contractors,  including  the  construction  of  bridges,  via- 
ducts, dams,  railways,  and  canals.  The  capital  i^ 
$49,500. 
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A   New  System   of  Building 
Construction 


A  new  system  of  steel-framed  Ijiiilclins  construc- 
tion has  been  introduced  1)y  a  Loudon  (ICng.)  firm. 
The  system,  which  is  on  the  multiple  unit  system,  and 
is  covered  by  patent,  is  illustratetl  herewith.  The  units 
employed  consist  of  rectangular  troughs  of  pressed 
steel,  and  they  have  a  flange  all  round  the  periphery 
at  right  angles  to  the  web.  The  square  corners  are 
formed  during  the  j)ressing  operation,  and  are,  hence, 
weldless.  One  or  more  corrugations  is,  or  are,  press- 
ed in  the  web  with  the  object  of  adding  greater  stiff- 
ness without  increasing  the  thickness  of  the  metal.  In 
addition  to  these  trough-like  units  there  are  what  are 
known  as  corner  units.  At  the  present  time  the  trough 
or  channel  units  are  made  in  nine  standard  sizes.  The 
first  three  are  6  ft.,  5  ft.,  and  4  ft.  long  respectively, 
and  all  of  them  8  in.  wide  and  2^  in.  deep.  The  next 
three  are  also  6  ft.,  5  ft.  and  4  ft.  long  respectively, 
but  they  are  6  in.  wide  and  2j/  in.  deep.  The  third 
three  are  likewise  6  ft.,  5  ft.  and  4  ft.  long,  but  they 
are  only  4  ins.  wide  and  2  ins.  deep.  Holes  of  set 
sizes  are  bored  in  set  i)ositions  in  the  flanges  near  and 
at  the  ends.  The  stock  size  of  corner  unit  is,  at  pre- 
sent, 9  ins.  on  the  vertical  side  and  9  ins.  on  the  slop- 
ing side,  while  the  side  joining  on  to  the  trough  units 
are  made  of  a  width  to  suit  those  units,  and  furnished 
with  holes  to  match  the  holes  in  them.  The  angle 
of  the  stock  corner  units  is  made  to  suit  a  roof  slope 
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of  30  degs.    'Jliey  can,  however,  be  made  to  suit  other 
-angles,  or  double  to  suit  twin  space. 

The  object  of  erecting  buildings  on  this  principle 
is  to  aim  at  standardization  and  interchangeability  of 
parts,  and  to  make  it  possible  to  reduce  the  whole  of 
a  building  into  comparatively  small,  light  and  easily 
handled  sections,  so  as  to  overcome  the  difficulty  which 
is  so  often  experienced  when  long,  heavy  and  easily 
damaged  parts  of  structures  have  to  be  transported  by 
rail  or  ship  to  distant  places,  where  facilities  for  handl- 
ing are  absent  or  inadequate.  The  inventors  claim  that 
with  units  such  as  these,  erection  at  site  is  simplified, 
especially  in  cases  where  the  joints  are  bolted  and  not 
riveted,  for  in  .such  cases  skilled  labor  is  not  required. 
The  units  are  bolted  together  end  to  end  by  means  of 
the  end  flanges,  and  the  joints  are  further  reinforced 


by  means  of  cover  plates  bolted  to  the  inner  and  outer 
flanges. 

Except  for  large  spans  no  trussing  is  used  to  sup- 
port the  rafters  beyond  a  tie  rod  to  take  the  outward 
thrust  at  the  eaves,  and  a  vertical  suspension  rod  from 
the  cnnvn.  For  larger  or  smaller  spans  wider  or  nar- 
rower units  may  be  emphiyed. 

11ie  inventors  i)oint  out  that  the  units  can  be 
employed  for  the  building  up  of  towers,  such  as  those 
used  for  supporting  water  tanks  and  other  purposes. 
In  such  cases  the  sections  or  units  are  used  for  build- 
ing up  the  stanchions  or  legs  of  the  tower  and  also  as 
horizontal  members  between  the  legs  at  each  joint.  In 
this  manner  the  tower  may  be  built  upwards  from  the 
ground  without  heavy  lifting  tackle  or  staging.  Among 
other  directions  in  which  it  is  claimed  that  the  system 
may  be  employed  is  in  the  construction  of  bridges  of 
small  span  and  moderate  loads. 


Water  Content  the  Most  Im- 
portant Factor  in  Making 
Concrete  ? 


SOME  revolutionary  results  have  recently  l)een  ob- 
tained by  tests  carried  out  in  the  Structural  Ma- 
terials Research  Laboratory  of  the  Louis  Insti- 
tute, Chicago,  regarding  the  part  played  by  water 
in  the  making  of  concrete.  In  the  recent  past  concrete 
has  been  looked  upon  as  a  mixture  of  cement,  sand,  and 
stone,  with  enough  water  merely  to  make  it  mix  and 
|)lace  easily.  The  experiments  recently  carried  out  in 
the  Louis  Institute  and  described  by  Professor  D.  A. 
.\brams  in  a  recent  issue  of  Engineering  News-Record 
show  that  the  amount  of  water  used  in  the  "mix  is  far 
and  away  the  most  important  factor  in  the  making  of 
concrete.  Some  extracts  from  Professor  Abrams'  paper 
are  given  below : 

Proportioning  Water  in  Concrete  Tests 

While  the  injurious  eflfects  of  too  much  water  in 
concrete  is  apparent,  tests  made  in  this  laboratory 
show  that  the  truly  fundamental  role  played  by  water 
in  concrete  mixtures  has  been  entirely  overlooked  in 
previous  discussions  of  the  subject.  The  relation  re- 
ferred to  above  is  brought  out  by  a  series  of  comjjres- 
sion  tests  of  about  1,600  6  x  12-in.  concrete  cylinders, 
made  up  as  follows  : 

Mix  Range  of  sizes 

cement-aggregate,  of  aggregates.  Consistencv. 


1:15 

1:9 

0-14-niesh 

sieve 

1  :.S 

0-  4-mcsh 

sieve 

Difl^erent      con- 

1:3 

0->4-in. 

sistencies  for 

1:2 

0-13^-in. 

each  mix  and 

1:1 

0-2-in. 

aggregate. 

1  :l/3 

Neat 

The  mixes  used  covered  a  wide  range,  as  did  also 
the  grading  of  aggregate  and  consistency.  The  aggre- 
gates consisted  of  two  sizes  of  sand  and  mixtures  of 
sand  and  pebbles  graded  to  the  sizes  shown.  'I'he  mix 
is  ex]5ressed  in  terms  of  volumes  of  dry  cement  and 
aggregate,  regardless  of  grading — i.e.,  a  1  :S  mix  is 
made  up  of  1  cu.  ft.  cement  (1  sack)  and  5  cu.  ft.  ot 
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agj^re}4:ate  as  used,  wliether  a  sand  or  a  coarse  concrete 
mixture. 

This  series  <;ives  valuable  information  on  the  effect 
of  chanj,nnjr  the  quantity  of  cement,  the  size  of  the 
aj,^j^rcj,fate  and  the  quantity  of  water.  The  effect  of 
many  different  combinations  of  these  variables  can  be 
studied.  One  set  of  relations  f>ives  the  effect  of  amount 
of  cemcnt-usinj^-  a^^rej^Mtes  of  different  size  and  grad- 
inj;-;  another  set  of  relations  i^ives  the  effect  of  different 
(juantities  of  water,  varyinj;-  both  mix  and  size  of  ag- 
gregate. In  all  resjiects  the  tests  bear  out  the  indica- 
tions of  earlier  and  later  series,  and  reveal  the  true  rela- 
tion between  the  strength  and  the  i)ro])ortions  of  the 
constituent  materials  in  concrete.  'I'he  figure  shows 
the  relation  betwen  the  com])ressive  strength  and  the 
water  content  for  the  28-day  tests.  The  water  content 
of  the  concrete  has  been  expressed  as  a  ratio  of  the 
volume  of  cement,  considering  that  the  cement  weighs 
94  pounds  per  cu.  ft.  Distinguishing  marks  are  used 
for  each  mix,  but  no  distinction  is  made  Ijetween  aggre- 
gates of  different  size  or  different  consistencies. 

When  the  comjiressive  strength  is  plotted  against 
the  water  in  this  way,  a  smooth  curve  is  obtained,  due 
to  the  overlapping  of  the  points  for  different  mixes. 
Values  from  dry  concretes  have  been  omitted.  If  these 
were  used  we  should  obtain  a  series  of  curves  dropping 
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Lean  and  rich  mixtures  show  striking  similarity  in  strength  variation 
for  differing  water  contents. 

downward  and  to  the  left  from  the  curve  shown.  It  is 
seen  at  once  that  the  size  and  grading  of  the  aggre- 
gate and  the  quantity  of  cement  are  no  longer  of  any 
importance,  except  in  so  far  as  these  factors  influence 
the  quantity  of  water  required  to  produce  a  workable 
♦nix.  This  gives  us  an  entirely  new  conception  of  the 
function  of  the  constituent  materials  entering  into  a 
concrete  mix,  and  is  the  most  basic  principle  which  has 
been  discovered  in  our  studies  of  concrete. 

The  equation  of  the  curve  is  of  the  form, 

S  =  A/B='  (1) 

where  S  is  the  compressive  strength  of  concrete  and  x 
is  the  ratio  of  the  volume  of  water  to  the  volume  of 
cement  in  the  batch,  A  and  B  are  constants  whose 
values  dejiend  on  the  quality  of  the  cement  used,  the 
age  of  the  concrete,  and  curing  conditions. 

This  e(|Uation  expresses  the  law  of  strength  of  con- 
crete so  far  as  the  i)roi)ortions  of  materials  are  con- 
cerned. It  is  seen  that  f(»r  given  concrete  materials  the 
strength  depends  on  one  factor  only — the  ratio  of  water 
to  cement,  lupiations  which  have  iieen  proposed  for 
this  purpose  contain  terms  which  take  into  account 
such  factors  as  quantity  of  cement,  i)roi)ortions  of  fine 
and  coarse  aggregate,  voids  in  aggregate;  but  they 
have  uniformly  omitted  the  only  item  which  is  of  any 
imj)o.rtance,  the  wate.". 


The  relation  given  above  holds  so  long  as  the  con- 
crete is  not  too  dry  for  maximum  strength  and  the  ag 
gregate  n<jt  too  coarse  for  a  tjiveii  quantity  of  cement — 
in  other  words,  so  long  as  we  have  a  workable  mix. 

For  the  conditions  of  these  tests  equation  (1)  be- 
coines, 

S  =  14,000/7"  (2) 

Other  tests  made  in  this  laboratory  have  shown  that 
the  character  of  the  aggregates  makes  little  difference 
if  it  is  clean  and  not  structurally  deficient.  The  absorp- 
tion of  the  aggregate  must  be  taken  into  account  if 
comi^arison  is  being  made  of  different  aggregates. 

In  certain  instances  a  1 :9  mix  is  as  strong  as  a  1:2 
mix,  depending  on  the  water  content.  The. strength  oi 
the  concrete  res])onds  to  changes  in  water,  regardless 
of  the  reason  for  these  changes. 

It  should  not  be  concluded  tiiat  these  tests  indicate 
that  lean  mixes  can  be  substituted  for  richer  ones 
without  limit.  We  are  always  limited  by  the  necessity 
of  using  sufficient  water  to  secure  a  workable  mix.  So 
in  the  case  of  the  grading  of  aggregates.  The  worka- 
bility of  the  mix  will  in  all  cases  dictate  the  minimum 
quantity  of  water  that  can  be  used.  The  importance  of 
the  workability  factor  in  concrete  is  therefore  brought 
out  in  its  true  relation. 

The  reason  a  rich  mix  gives  higher  strength  than  a 
lean  one  is  that  a  workable  concrete  can  be  ])roduced 
by  a  quantity  of  water  which  gives  a  lower  ratio  of 
water  to  cement.  If  an  excess  of  water  is  used  we  are 
simply  wasting  cement.  Rich  mixes  and  coarse,  well- 
graded  aggregates  are  necessary  as  ever,  l)Ut  we  now 
know  just  how  these  factors  affect  the  strength  of  the 
concrete. 

I'ractical  use  may  be  made  of  the  curve  in  estimat- 
ing the  relative  strength  of  concretes  in  w'hich  the 
water  content  is  different  for  any  reason.  For  example, 
a  concrete  mixed  with  7.5  gallons  of  water  (1  cu.  ft.)  to 
one  sack  of  cement  (allowance  being  made  for  absorp- 
tion of  aggregate)  gave  a  strength  in  this  series  of  2,100 
|)ounds  ]jer  square  inch  (x^l.OO).  For  x  =  0.80  (f) 
gallons  of  water  ])er  sack  of  cement)  we  have  3,000 
pounds  ])er  square  inch;  for  x  =  0.75  (5.6  gallons) 
3.300  i)ounds  |)er  square  inch.  Concrete  in  a  1  :4  mix 
(same  as  usual,  1:2:3  mix  with  a  coarse  sand)  should 
be  mixed  with  5^  to  6  gallons  of  water  per  sack  of 
cement. 

The  imi^ortance  of  any  method  of  mixing,  handling, 
l^lacing  and  finishing  concrete  which  will  enable  the 
work  to  be  done  with  a  minimum  of  water  is  at  once 
aoparent.  It  now  seems  that  ])ractically  all  faulty  con- 
crete work  can  be  traced  to  the  use  of  too  much  water. 

These  .studies  lead  to  many  important  conclusions 
with  reference  to  such  topics  as  tests  of  cement,  tests 
of  concrete  containing  admixtures,  etc.  Tests  of  cement 
from  this  viewpoint  have  been  under  way  several 
weeks. 


The. annual  report  of  the  Department  of  Railways 
and  Canals  for  the  fiscal  year  from  April  1,  1916,  to 
March  31,  1917,  has  recently  been  issued.  This  publi- 
cation contains  the  report  of  the  Deputy  Minister  of 
Railways  and  Canals  and  five  appendices  which  are 
as  follows:  Statements  of  the  accountant  of  depart- 
ment ;  reports  of  the  general  manager  and  other  officers 
of  government  railways ;  report  of  the  chief  engineer 
of  the  department ;  report  of  the  government  chief 
engineer  for  the  Western  Division  of  tlie  National 
Transcontinental  Railway;  report  of  the  Board  of 
Engineers,  Quebec  Bridge. 
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Alberta  Division,  G.  S.  C.  E., 
Holds  General  Meeting 


AGP:NERAL  meeting  of  the  Alberta  division  of 
the  Canadian  Society  of  Civil  Engineers  was 
held  in  Edmonton  on  the  afternoon  and  even- 
ing of  April  27.     The  principal  subjects  dis- 
cussed were  proposed  legislation  defining  the  status  of 
the  engineer  and  the  appointment  of  engineers  to  gov- 
ernment commissions  and  offices. 

Mr.  F.  H.  Peters  opened  the  discuss-ion  on  the  for- 
mer subject;  He  reviewed  the  steps  which  had  been 
taken  in  the  Calgary  and  Edmonton  branches  in  the 
discussion  of  this  sul)ject  up  to  the  present  time.  He 
stated  that  it  now  appeared  that  it  would  not  be  pos- 
sible to  secure  Dominion  legislation,  and,  in  view  of 
that  condition,  it  was  desirable  to  secure  a  provincial 
act  which  could  be  acceptable  by  all  the  provinces  and 
afterwards,  if  necessary,  affirmed  by  the  f^ominion 
(Jovernment,  wherel)y  it  would  prt)vide  for  a  uniform 
law  all  over  the  Dominion. 

Mr.  A.  G.  Dalzell,  of  Vancouver,  was  present,  and 
described  the  feeling  of  the  members  of  the  society  in 
liritish  Columbia.  He  stated  that  when  the  matter  ■ 
was  presented  to  the  Vancouver  branch  some  of  the 
members  claimed  that  legislation  had  been  tried  in  two 
provinces  and  had  been  a  failure.  Objection  had  also 
been  made  on  the  ground  that  legislation  meant  a 
"closed  shop,"  and  the  matter  was  further  complicated 
because  just  at  that  time  a  certain  group  of  engineers 
in  British  Columbia  were  asking  for  provincial  legisla- 
tion which  had  some  objectionable  features  and  which 
could  not  receive  the  sujjport  of  the  society.  He  be- 
lieved, however,  that  legislation  along  the  lines  sug- 
gested by  the  Calgary  branch  was  now  receiving  favor- 
able consideration.  The  entire  question  was  fully  dis- 
:ussed  by  a  number  of  the  meml)ers,  the  result  of  the 
discussion  being  the  appointment  of  a  committee,  con- 
'sisting  of  F.  H.  Peters,  VV.  Muir  Edwards,  and  S.  G. 
Porter,  to  further  study  the  entire  question,  to  draft  a 
scheme  of  incorporation  of  engineers  by  provincial 
authority,  and  to  report  to  the  summer  meeting  at  Sas-- 
katoon. 

Mr.  S.  G.  Porter,  secretary  of  the  Alberta  division, 
opened  the  discussion  on  the  que.stion  of  the  appoint- 
ment of  engineers  on  government  commissions.  He 
called  attention  to  the  importance  of  the  engineers' 
work  in  bringing  about  the  necessary  readjustment  of 
social  conditions,  due  to  the  war,  and  to  the  engineer's 
claim  for  greater  recognition  in  ai)pointment  to  posi- 
tions of  ])ublic  service.  He  outlined  the  efforts  that  the 
Alljerta  division  had  been  making  to  advance  the  inter- 
ests of  the  society  in  this  respect.  A  letter  was  read 
from  Professor  Haultain,  which  called  attention  to  the 
fact  that  the  work  of  vocational  training  of  returned 
soldiers  had  been  placed  almost  entirely  in  the  hands 
of  engineers,  by  the  Dominion  Government.  A  reso- 
lution was  adopted  expressing  the  satisfaction  of  the 
members  in  this  action.  It  was  felt  that  it  was  particu- 
larly fitting  that  engineers,  rather  than  men  of  any 
other  ]>rofession,  should  have  been  placed  in  charge  of 
this  important  work.  J.  L.  Cote,  M.P.P.,  was  asked  to 
speak  on  the  Civil  Service  Act  in  Alberta.  He  explained 
that  an  Act  had  been  passed  by  the  provincial  legisla- 
ture ])roviding  for  the  appointment  of  an  efficiency  offi- 
cer, but  that  the  officer  had  not  yet  been  named. 


A  dinner  was  given  at  the  Macdonald  Hotel,  at 
which  the  members  outside  Edmonton  were  the  guests 
of  the  Edmonton  branch. 

The  meeting  was  well  attended  and  much  interest 
taken  in  all  the  subjects  discussed.  The  following- 
paragraphs  are  from  Mr.  Porter's  paper: 

The  Appointment  of  Engineers  to  Government 
Commissions 

In  the  "Literary  Digest"  for  March  30,  1918,  an 
article  appeared  which  described  some  of  the  vmfortu- 
jnate  conditions  which  have  arisen  in  the  United  States, 
which  it  attributed  to  the  employment  of  financial  men 
instead  of  engineers  to  direct  the  production  and  trans- 
portation of  war  materials.  As  a  result,  it  says  a  great 
deal  of  energy  and  enthusiasm  and  patriotic  effort  have 
been  expended,  without,  however,  having  them  proper- 
ly co-ordinated,  and  now  they  find  that  there  is  an 
enormous  congestion  of  materials  in  some  lines,  far  in 
excess  of  requirements  or  shipping  facilities,  and  a  cor- 
responding shortage  in  others.  It  claims,  however,  that 
the  .ability  of  the  engineer  to  organize  and  direct  war 
I)roduction  with  a  proper  regard  for  the  necessary 
sequence  and  co-ordination  of  the  various  processes  is 
being  recognized,  and  that  the  engineer  is  coming  into 
his  own.  Let  us  hope  that  it  is  true;  true  not  only  in 
the  United  States,  but  also  in  Canada. 

It  may  be  that  engineers  are  largely  to  blame  for 
conditions  that  now  exist.  Possibly  they  do  not  take 
the  interest  in  public  and  political  matters  they  should 
take ;  that  they  do  not  make  themselves  as  well  known 
as  their  importance  in  the  community  would  justify.  Is 
that  the  reason  that  among  the  four  men  considered  by 
President  Wilson  for  the  important  position  of  United 
States  railway  dictator  no  engineer's  name  appeared? 
Is  that  the  reason  that  for  such  offices  as  minister  of 
])ublic  works,  or  the  head  of  a  commission  to  report  on 
the  reconstruction  of  a  destroyed  city,  or  a  commission 
to  control  the  expenditure  of  public  money  on  public 
utilities,  our  government  seldom  even  gives  thought  to 
the  idea  of  appointing  engineers?  Has  not  the  engineer 
in  this  war  demonstrated  beyond  dispute  the  import- 
ance of  his  profession  and  his  right  to  proper  recogni- 
tion, not  only  in  the  prosecution  of  the  war,  but  also  in 
other  government  and  public  service? 

I  think  we  all  realize  that  in  the  social  readjustment 
which  will  follow  the  war^which,  in  fact,  is  in  progress 
even  now — the  business  of  the  world  is  going  to  be 
handled  on  a  more  scientific  basis  than  before,  with 
labor  having  more  voice  and  capital  less  dictatorial 
]3ower,  with  the  engineer  and  other  scientists  directing 
their  efforts  and  adjusting  their  differences.  Govern- 
ments are  often  slow  to  recognize  changed  conditions, 
even  where  the  changes  are  radical,  and  it  becomes  one 
of  our  duties,  both  to  ourselves  and  to  our  government, 
to  interpret  these  social  changes  and  insist  that  they  be 
met  in  a  businesslike  way. 

Another  condition  which  must  be  recognized  is  that 
the  government  is  assuming  more  and  more  the  con- 
trol aiid  operation  of  the  resources  and  utilities  of  the 
country.  It  should  therefor  have  the  best  business 
and  technical  ability  of  the  country  in  charge  of  them, 
instead  of  permitting  professional  politicians  to  blunder 
the  job.  Let  us  have  more  sound  development  and  less 
exploitation. 

In  insisting  that  the  government  should  appoint 
engineers  to  public  commissions  and  offices  we  should 
insist,  also,  that  they  be  good  engineers,  properly  quali- 
fied for  the  work  they  are  called  upon  to  do ;  otherwise 
the  end  in  view  will  be  defeated  and  both  the  interest  of 
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the  public  and  the  presti,L;e  of  the  profession  will  sui 
fer.  It  should  he  remembered  that  the  duties  of  an 
eiij;ineer,  particularly  in  iniblic  service,  are  often  ot  a 
judicial  character  as  well  as  technical,  requiring  sf)und 
jud,t;nient,  based  on  thorout^h  trainin<4  and  experience. 
l'2nj.;ineers,  on  their  part,  should  be  pre])ared  to  assume 
these  responsil)ilitics,  while  the  s^overnment,- on  its 
part,  should  i)ro\  ide  remuneration  adequate  for  such 
service. 

This  i)hase  of  the  question  dovetails  into  the  ques- 
tion of  leijislation  for  engineers.  There  is  need  of  in- 
telligent regulations  to  define  a  certain  minimum  stan- 
dard in  order  to  eliminate  incom|)etents,  create  a  high 
standard  of  service,  and_  inspire  ])ublic  confidence.  The 
])ublic  is  entitled  to  a  knowledge  of  the  fitness  and 
ca])ability  of  the  engineers  it  employs.  By  having  a 
compulsory  registry  the  government  would  be  fur- 
nished with  cnm])lete  information  relative  to  the  spe- 
cial abilitv  of  every  engineer  in  the  country. 


Manitoba  Engineers  Take  Up 
Man-Power  Problem 


THl-:  members  of  the  Manitoba  Branch  of  the 
Canadian  Society  of  Civil  Engineers,  at  a  meet- 
ing held  on  April  22nd  for  the  purpose  of 'con- 
sidering the  urgent  necessity  of  preliminary 
training  for  all  young  men  and  more  especially  for 
those  likely  to  be  called  to  the  colors  within  one  year, 
appointed  a  War  Committee  to  take  such  measures  as 
might  be  necessary  for  the  following  ends: — 

1.  To  get  an  inventory  of  all  engineers  and  tech- 
nically trained  men  of  any  kind  in  the  province,  so 
that  after  ascertaining  what  material  is  available,  pre- 
liminary training,  both  technical  and  physical,  may 
be  given  in  co-operation  with  the  military  authorities, 
so  that  the  man-power  of  the  province,  whether 
trained  technically  for  engineering  work,  or  practising 
in  various  kinds  of  construction  work,  may  be  used 
to  the  best  possible  purpose  in  the  present  war. 

2.  The  extreme  seriousness  of  the  events  which 
have  happened  at  the  front  since  last  March,  demon- 
strates the  necessity  of  sending  forward  the  greatest 
number  of  men  as  quickly  as  possible.  It  cannot  be 
too  strongly  insisted  upon  that  these  men  must  be 
physically  fit.  Eor,  the  experience  of  the  past  three 
years  has  shown  that  thousands  of  soldiers  were  ren- 
dered unfit,  not  only  for  war  purposes,  but  for  their 
former  civil  employments  as  well,  because  they  had 
been    taken    from    sedentary    occupations,   and   owing 

*      to  lack  of  time,  thrown  without  judicious  preliminary 
training  into  the  intensive  military  service. 

The  members  of  the  Manitoba  Branch  of  the  C.  S. 
C.  E.,  therefore,  seriously  suggest  that  immediate 
compulsory  physical  training  be  undergone  by  men, 
who  are  likely  to  be  called  to  the  colors  within  a  year. 

3.  It  would  be  wise,  and  indeed  imperative,  to 
prepaiie  the  man-i)Ower  of  this  country  on  the  as- 
sumption that  this  terrible  war  will  last  several  years 
more,  seeing  that  it  is  a  fight  to  a  finish.  Conse- 
quently, it  is  our  duty  to  have  the  growing  generation 
properly  prepared  and  trained  for  any  future  emer- 
gency, whether  it  be  due  to  the  prolongation  of  the 
war  or  to  the  economic  struggle  which  is  bound  to 
come  after  the  waJ. 

The  members  of  the  Manitoba  Branch  of  the  C.  S. 


C.  E.,  therefore,  strongly  urge  that  compulsory  phy- 
sical training  be  given  in  all  the  universities,  colleges 
and  schools  of  Canada  as  far  as  practicable. 

4.  It  is  also  imperative  to  prepare  the  technical 
]K)wer  of  this  country  -in  order  to  have  the  best  pos- 
sible class  of  officers  in  different  army  services.  Con- 
sequently, it  is  a  duty  to  have  the  students  comj)lete 
their  classes  and  get  their  degrees  before  being  called 
to  the  colors. 

The  members  of  the  Manitoba  Branch  of  the  C.  S. 
C.  E.,  therefore,  suggest  that  the  universities  and  col- 
legeS  continue  the  classes  all  the  year  round,  as  long 
as  this  war  lasts,  in  order  to  allow  the  students  to 
obtain   their  degrees  before  being  called   for   service. 

The  War  Committee  of  the  Manitoba  Branch  of 
the  C.  S.  C.  E.  relies  on  the  patriotic  spirit  of  all  the 
members  of  your  important  Association  to  give  efTect 
to  the  above  resolutions  and  to  bring  home  to  all  the 
young  men  under  their  control  or  direction,  or  within 
the  sphere  of  their  influence,  the  su|)reme  imi)ortancc 
of  training  themselves,  bf)th  technically  and  physic- 
ally, for  the  great  demands  that  are  bound  to  be  made 
on  them  in  this  great  crisis,  and  after  the  war. 

J.  G.  Legrand,  liridge  Engineer,  G.T.P.  Ry. 

n.  T.  Main,  Works  Manager,  C.  P.  Ry. 

(iuy  C.  Dunn,  Division  Engineer,  G.  T.  P.  Ry. 

(t.  L.  Guy,  Elect.  I'-ngr.,  Pub.  Utilities  Com.    . 

(Convenor)  Harold  Julwards,  Consulting  Engineer. 

War  Committee,  Manitoba  Branch  of  the  C.S.C.E. 

A  copy  of  the  circular  letter  and  of  the  question- 
naire sent  to  the  members  of  the  Branch  follows: 

To  the  Members  of  the  Manitoba  Branch  of  the  Can- 
adian Society  of  Civil  Engineers: — 

In  view  of  the  recent  serious  developments  in  the  war 
tlic  Manitoba  Branch  of  the  Canadian  Society  of  Civil  En- 
gineers, at  a  special  meeting  on  Ai)ril  23nd,  appointed  a 
committee  on  war  affairs  to  promote  in  every  possible  way 
the  co-operation  of  engineers  and  technical  men  with  the 
military  authorities  in  order  that  the  engineering  and  con- 
struction man-power  of  the  province  may  be  used  in  the 
war  with  the  utmost  effectiveness. 

1.  The  war  is  to  be  a  LONG  and  ICXHAUSTING  one. 

2.  There  is  a  great  and  increasing  demand  for  trained 
engineers  and  technical  men. 

3.  For  any  position  in  the  service  the  man  whose  civilian 
experience  will  be  particularly  useful  must  be  found  and 
given  effective  preliminary  training  for  the  peculiar  an<l 
special  conditions  of  active  service. 

4.  The  right  men  for  commissions  must  be  discoverecl 
and   lielped   along   by   special    preliminary    training. 

.5.  Before  the  best  system  of  training  can  be  organized 
we  must  know  what  material  wc  have' in  the  province.  The 
War  Committee  enjoins  the  earnest  assistance  of  the  mem- 
bers in  order  to  make  this  inventory  of  the  engineering  man- 
power as  complete  as  possible.  THEREFORE.  FILL  IX 
THE    ENCLOSED    BLANK    IMMEDIATELY. 

G.  In  addition  to  filling  out  the  enclosed  blank  the  mem- 
bers should  canvass  tiicir  acquaintances,  who  liave  had 
engineering  or  construction  experience  and  who  arc  likely 
to  lie  called  in  the  near  future.  Knowing  what  the  cxpcricnci 
of  the  available  men  has  been,  i)reliminary  training  can  bi 
adapted  to  the  needs  of  the  greatest  number. 

7.  We  have  reason  to  e.xpect  instruction  from  special  in- 
structors, who  have  seen  active  service  in  France,  along  the 
lines   indicated  on   the  inventory  blank. 

s.  Remember  that  the  man  of  rLl  can  be  trained  to  d" 
work  that  in  many  cases  will  set  free  the  man  of  30. 

9.    In  view  of  our  special  training  as  engineers,  it  is  our 
duty   to   strive   to   bring   home   to   the   minds   of   the   pcopli 
what    this   war   really    means,   and    how    exceedingly    .'eriou~ 
and  far-reaching  its  after-effects  will  be.     We  must  not   for 
get  that  the  German  Government  had  requisitioned  every  en 
gineer,    every    chemist,    every    man    in    fact    with    technical 
experience  of  any  kind  in  order  to  utilize  their  special  know 
ledge  for  the  successful  prosecution  of  the  war,  and  for  tlie 
winning    of    the    great    industrial    struggle    which    must    in- 
evitably follow   in  its  wake.     Canada  expects  every  man   to 
do  his  best  in  the  great  cause  and  this  Branch  of  the  Can 
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aJian  Society  of  Civil  Engineers  proposes  to  help  to  work 
out  t'le  methods  of  preliminary  training  that  will  prepare 
engin-'ers  to  do  their  Ttmost  whenever  they  are  called. 
THFRKFORE,  GIVE  y'OUR  COUNTRY  YOUR  LEI- 
SURE AND  ENTHUSIASM.  .  .  .  FILL  OUT  THIS 
BL.^NK  AND  GET  OTHERS  TO  FILL  ON!'  OUT  ALSO. 

T.  G.  Legrand,  Bridge  Engineer,  G.  T.  E'.  Ry. 

D.  T.  Main,  Works  Manager,  C.  P.  Ry. 

Guy  C.  Dunn.  Elect.  Engr.,  Public  Utii  ;;es  Com. 

(Convenor)    Iiirold    Edwards,    Consult-    3    'Engineer. 

War  Committee,  Manitoba  Branch  C.  ;        :   C.  E. 

Questionairre 

Name Birth  Date 

Married  or  Single  . .  .  ■ 

1  f  married,  number  of  children 

Are   you   physically   fit? 

What  military  experience  and  training  have  you  had? 

In  what  lines  have  you  had  your  Itest  experience?     Check  off 

below: — • 

RA1LW.\Y— Construction 
Operation 
Maintenance 

Shops  and  Rolling  Stock 
GENERAL  BUILDING  CONSTRUCTION 
MINING   AND   QUARRYING 
SURVEYING  AND  MAPPING 
HIGHWAYS— -Construction 
Maintenance 
ELECTRICAL   ENGINEERING— Power  and   Lighting 

Wireless 
Telegraphy 
Telephony 
AUTOMOBLIES  AND  MOTOR  TRANSPORTS— 
Driving 
Repair 
MUNICIPAL   ENGINEERING— Sewer 

Water   Supply 
MACHINERY— Manufacture 

Repairs 
CHEMICAL  ENGINEERING— Analytical  Chemistry. 
What  experience  have  you  had  as  an  executive  in  charge  of 

men 
Will   you    give   two    evenings   per   week   for   instruction    and 

training  that  will  fit  you  for  more  effective  service? 
This  blank  to  be  forwarded  by  return  mail  to: — 
MR.  G.  L.  GUY,  Secretary, 

Manitoba  Branch  of  C.  S.  C.  E,, 
300  Tribune  Building, 

Winnipeg,  Man. 
Winnipeg.   Man.,  .Kpril  :!Oth,   1918. 


Concrete  Shipbuilding 


FURTHER  valuable  information  on  the  subject 
of  concrete  ships  was  given  to  the  Northwest 
Coast  Institution  of  Engineers  and  Shipbuilders, 
at  Newcastle-on-Tyne,  in  a  paper  read  by  Mr. 
'i\  I.  Gueritte,  councillor  of  the  French  Board  of  Trade. 
I'^xtracts   from   this   pajjcr   follow: — 

"In  the  construction  of  a  large  number  of  250  horse- 
power tugs  now  being  built  in  France,  the  author  was 
able  to  satisfy  himself  that  two  weeks  were  sufficient 
to  erect  the  mcjulds  (for  repeat  tugs  the  erection  of 
the  first  mould  took  somewhat  longer)  and  place  the 
steel  in  position.  The  process  of  concreting  was  oc- 
casionally carried  out  in  48  hours.  All  told,  it  is  safe 
to  say  that  in  normal  working  the  yard  referred  to 
completes  a  hull  in  three  weeks.  The  tugs  take  water 
broadside  on,  and  an  average  of  three  weeks  is  allowed 
for  maturing.  With  the  restricted  amount  of  labor 
at  present  available,  the  said  yard  can  turn  out  one  of 
these  tugs  every  week,  l)Ut  from  explanations  given  to 
the  author  by  the  yard's  manager  it  is  certain  that  two 
tugs  could  be  completed  every  week  in  normal  times. 
In  another  ])lace  the  author  has  seen  in  what  was  four 
months  l)efore  a  bare  field,  two  1,000  ton  deadweight 


barges  ready  for  lavmching,  and  several  others  fol- 
lowing closely.  Barges  of  that  kind,  or  again,  the  hulls 
of  small  cargo  steamers  of  1,000  tons  deadweight,  may 
easily  be  turned  out  and  launched  at  the  rate  of  one 
every  ten  weeks  from  each  slip  in  a  well  organized 
yard." 

Speed  of  Construction 

"It  will  be  understood  that  from  3  to  5  weeks  have 
to  be  added  to  allow  for  the  maturing  of  the  concrete. 
In  ordinary  land  work  one  considers  generally  that  a 
test  load  may  be  imposed  upon  a  new  floor  5  or  6  weeks 
after  its  completion.  But  the  concrete  used  in  that 
case  is  not  so  rich  in  cement  as  for  ships,  and  the 
richer  the  concrete  the  quicker  the  required  strength 
is  attained.  It  might  be  possible  to  utilize  that  period 
for  partly  fitting  up  the  ship  instead  of  waiting  until 
she  is  afloat,  so  that  the  maturing  period  would  not 
be  lost  altogether." 

Making  Repairs 

"Such  local  damage  as  may  occur  in  ferro-concrete 
ships  will  be  most  easily  repaired,  the  hole  being- 
blocked  up  by  providing  a  small  timber  shuttering  and 
filling  the  hole  with  new  concrete,  after  having  added, 
if  need  be,  a  few  strengthening  bars.  By  using  a  very 
rich  mixture  of  concrete,  the  patch  will  be  able  to 
stand  the  water  pressure  in  a  couple  of  days  or  even 
less,  and  if  need  be,  one  may  not  remove  the  shutter- 
ing before  putting  to  sea  again,  for  further  safety. 
Such  a  repair  may  even  be  carried  out  under  water. 
Cementing  or  concreting  repairs  to  quay  walls  or  jet- 
ties under  water  are  by  no  means  processes  unknown 
to  civil  engineers. 

"In  December  last  the  author  had  the  good  for- 
tune (if  he  may  put  it  that  way)  to  inspect  a  1,000-ton 
barge  which  a  couple  of  days  previously  had  sufifered 
damage  during  a  faulty  launching;  it  had  been  repaired 
as  explained  above,  and  was  then  afloat  and  in  ex- 
cellent condition.  Several  instances  of  damage  to 
river  or  canal  barges  in  use  abroad  have  been  record- 
ed, all  pointing  to  the  same  conclusion,  and  all  investi- 
gators seem  agreed  that  repairs  to  ferro-concrete  ships 
will  l)e  quicker  and  much  cheaper  than  to  steel  vessels. 
Alterations  to  the  design  in  course  of  erection,  or  while 
the  ship  is  in  service,  are  quite  easy. 

Cost  of  Concrete  Ships 
"The  saving  which  can  be  effected  by  ferro-concrete 
in  a  certain  class  of  vessel  is  due  partly  to  the  saving 
in  steel,  partly  to  the  fact  that  no  heavy  plant  is  re- 
quired for  ferro-concrete  work,  and  partly  to  the  fact 
that  the  Ijulk  of  the  labor  employed  need  not  be  skilled, 
and  is  therefor  cheajier.  But  if  the  last  two  factors 
remain  the  same  whatever  the  size  of  the  vessel,  the 
first  is  a  variable  one.  To  start  with  it  must  be  stated 
that  the  saving  in  steel  is  not  as  great  as  was  wildly 
claimed  at  first  by  superficial  designers  who  had  not 
grasped  the  difficulties  of  the  problem,  a  saving  of  80 
per  cent,  or  even  more  as  has  been  mentioned  occa- 
sionally, seems  quite  out  of  the  question.  Neverthe- 
less, the  saving  exists,  and  in  some  cases  exceeds  50  or 
55  per  cent.,  which  is  not  at  all  negligible.  And  in 
that  respect  it  is  as  -well'  when  comparing  figures  to 
note  that  in  ferro-concrete  there  is  no  waste  of  steel  in 
the  process  of  construction,  whereas  it  seems  a  recog- 
nized fact  that  the  weight  of  steel  required  for  build- 
ing a  steel  ship  is  about  10  per  cent,  greater  than  that 
of  the  steel  which  is  finally  embodied  in  the  structure, 
owing  to  waste  in  cuts  of  plates,  angles,  rivet  bolts, 
etc." 
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Ste.  Anne  de  Bellevue  Filtration  System 

Mechanical  Gravity  Units  Employed  in 
Conjunction   with   Coagulant    Treatment 


AMl'XHANICAL  gravity  liltration  plant,  de- 
.si}4ned  by  Messrs.  Ouiinet  &  LeSage,  Mont- 
real, is  being  constructed  in  the  town  of  St. 
Anne  de  J>ellevue,  P.Q.  The  contract  for  the 
work  is  let  to  Messrs.  Arseiiault  &  Plamondon,  Ltd., 
Montreal,  who  are  acting  in  conjunction  with  the  Atlas 
Construction  Company,  Montreal,  the  eciuipment  being 
supijlied  by  the  Roberts  Filter  Manufacturing  Com- 
pany, Darby,  Pa. 

The  plant  consists  of  two  filter  units,  of  a  capacity 
of  725,000  U.  S.  gallons  per  dav  each  unit  covering  126 
square  feet;  a  clear  water  basin  of  .SO,00O  U.S.  gallons,, 
and  a  coagulation  basin  of  82,000  U.S.  gallons,  together 
with  pumping  room.  All  these  are  contained  in  one 
building,  69  x  31  feet.  The  superstructure  of  the  l)uild- 
ing  is  of-plastic  and  rustic  brick,  with  a  I'arrett  sijeciti- 
cation  roof.  The  remainder  of  the  work  is  of  rein- 
forced concrete,  made  of  a  1 :2:4  mixture. 

Owing  to  the  rock  formation  a  large  amount  of 
blasting  was  necessary,  the  near  vicinity  of  house- 
compelling  considerable  care  in  this  work.  The  area 
blasted  was  70  x  25  ft.,  of  an  average  depth  of  5  ft. 

The  water  is  taken  from  the  Ottawa  River,  there 
being  in  existence  an  old  pumping  ])lant',  which  up  to 
the  ])resent  has  supplied  raw  water  to  the  town,  and 
which  is  being  utilized  as  ])art  of  the  i)resent  scheme. 
In  it  are  located  the  high  lift  pumps. 

The  filter  building  is  a  one-storey  structure,  with 
the  fdters,  clear  water  basin,  pumps,  etc,  at  one  end, 
and  the  coagulation  basin  at  the  other.  The  clear  water 
jjasin  is  beneath  the  filters,  the  ground  being  excavated 
to  a  depth  of  10  feet.  The  ])ipe  gallery  is  situated  on 
the  roof  of  the  clear  water  basin,  while  the  operating 
gallery  is  reached  from  the  filter  floor  by  a  short  stair- 
way. The  pumping  room  is  on  the  same  level  as  the 
filtration  units,  and  contains  two  low  lift  pumps,  one 
electrically  driven  and  the  other  gasoline  driven.  The 
pumps  have  a  ca])acity  of  500  U.S.  gallons  per  minute 
against  a  working  head  of  30  feet.  The  motors  are  of 
the  squirrel-cage  induction  type,  of  550  v.,  3-phase,  60- 
cyde.  The  blower  for  supplying  air  under  pressure  for 
washing  the  dirty  water  is  driven  by  an  electric  motor. 


Q  w  ocpru  QAuce- 


ICach  lilter  unit  is  equijjped  with  a  filtered  water 
manifold  and  strainer  system,  the  strainers  Ijeing  of 
the  interior  orifice  ty|)e,  for  washing  the  filters  at  the 
rate  of  9  U.S.  gallons  per  square  foot  of  filter  surface 
l)er  minute,  or  for  delivering  air  at  the  rate  of  4  cubic 
feet  ])er  square  foot  i^er  minute.  The  strainers  are  of 
brass  and  bronze.  The  filters  are  jirovided  with  water 
wash  gutters  for  removing  the  dirty  wash  water  and 
for  distributing  the  raw  water  over  the  filter  surface 
during  filtration.  The  gutters  are  of  cast-irt)n,  the  top 
edges  being  placed  13}'^  in.  above  the  sand  line. 

The  gravel  is  laid  to  a  depth  of  9  in.,  in  three  layers, 


In  front  of  filter  beds. 

and  the  sand  to  a  depth  of  27  in. ;  the  latter  material  is 
to  have,  according  to  the  specifications,  an  effective 
size  of  not  less  than  .35  m.m.,  and  not  more  than  .055 
m.m.,  and  a  uniformity  coefficient  of  not  more  than 
1.7.  The  combined  depth  of  gravel  and  .sand  is  not  to 
be  less  than  35  in. 

The  filters  are  provided  with  the  usual  rate  control- 
lers, valves,  loss  of  head  gauges,  and  dei)th  gauges.  All 
valves  for  the  operation  of  the  filters  are  hand-oper- 
ated. The  influent  valves  are  provided  with  hydraulic 
cylinders.  The  effluent  automatic  rate-controllers  have 
a  normal  cai)acity  of  362,000  gallons  per  24  hours,  but 


Longitudinal  ctou-tection. 
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are  adjustable  so  as  to  charge  u\>  to  430,000  gallons  ])er 
24  hours. 

The  raw  water  suction  line  is  connected  with  an 
existing  12  in.  plugged  suction  elbow,  and  extends  to 
the  suction  ends  of  the  low  lift  ])umps,  while  the  main 
raw  water  line  commences  at  the  discharge  ends  of  the 
low  lift  pumps  and  goes  to  the  inlet  chamber  of  the 
coagulation  basin,  where  it  is  controlled  by  a  float- 
operated  water  level  valve  of  the  butterfly  type.  The 
wash  water  line  extends  from  a  connection  with  an  ex- 
isting 8  in.  force  main  under  the  old  pumping  room  to 
the  two  wash  water  filter  valves  iii  front  of  the  filters. 
The  main  drain  runs  from  the  filter  waste  valves  and 
rewash  connection  in  front  of  the  filters  to  the  drain 
line  to  the  river  at  the  rear  of  the  existing  pumping 
house,  the  main  drain  having  branches  connecting 
with  an  8  in.  overflow  and  10  in.  blow-ofif  installed  in 
the  coagulation  basin. 

Entrance  to  the  clear  water  basin  is  by  a  cast-iron 
manhole. 

Two  concrete  tanks,  with  ajjparatus  for  feeding  the 
coagulant  to  the  pump  suction  line,  are  ])rovided.  The 
agitators  are  operated  by  a  horizontal  water  motor. 

The  coagulant  tanks  were  treated  with  creosote  oil 
and  two  coats  of  Barrett  waterjiroofing  paint.  A  Wal- 
lace &  Tiernan  liquid  chlorine  apjjaratus,  with  connec- 
tion to  the  raw  water  suction  and  clear  .water  suction 
pipes,  is  installed  in  the  pumping  room. 


Members  of  Ottawa  Branch,  C.  S.  C.  E., 
Visit  New  Pumping  Station 

On  Saturday,  May  18,  through  the  courtesy  of  Mr. 
J.  B.  McRae,  M.Can.Soc.C.E.,  and  by  invitation  of  the 
Mayor  and  Board  of  Control,  the  members  of  the  Ot- 
tawa branch  of  the  Canadian  Society  of  Civil  Engi- 
neers were  given  the  opportunity  of  visiting  the  new 
pump  house  at  Lemieux  Island  and  seeing  it  in  opera- 
tion under  different  loads.  The  event  combined  social 
pleasure  with  technical  interest,  as  the  members  were 
invited  to  bring  their  friends,  including  ladies,  and  tea 
was  served  afterwards. 


Two  Gait,  Ont.,  industries  will  make  considerable  addi- 
tions to  their  plant  this  season.  One  is  the  Gait  Brass  Com- 
pany, which  proposes  an  extension  of  114  x  164  feet,  and  the 
other  is  the  R.  McDougall  Company,  which  will  erect  a  three- 
storey  addition,  120  x  64  feet. 


A  hydro-electric  plant  for  the  College  de  Montfort, 
P.Q.,  is  to  be  rebuilt,  the  contract  having  been  let  to 
Messrs.  Arsenault  &  Plamondon,  Limited,  Montreal. 
A  concrete  dam  10  ft.  by  12  ft.,  is  to  be  constructed  at 
the  entrance  to  a  small  lake,  a  wood  stave  pipe  line,  3 
ft.  in  diameter  inside  measurement,  conveying  the 
water  to  a  power  house,  of  brick  and  concrete,  25  ft. 
by  15  ft.  The  water  wheel  will  be  of  150  h.p.,  and 
will  be  manufactured  by  the  William  Hamilton  Com- 
pany, Limited,  Peterborough,  Ont.  The  power  will  be 
used  for  lighting  the  college,  .sawing  wood,  and  for 
laundry  purposes.  The  water  is  to  be  pumped  for 
domestic  use  and  for  fire  fighting  purposes.  Arthur 
Surveyer  &  Company,  Montreal,  are  the  consulting 
engineers,  the  electrical  work — a  portion  of  which  is 
already  done — being  carried  out  by  E.  Lionais,  Mont- 
real. 


Negotiations  are  proceeding  for  the  formation  of  a 
branch  at  Hamilton  of  the  Canadian  Society  of  Civil 
Engineers. 
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Special  Car  Plant  for  Lining  Railroad  Tunnel 

Combines   Compactness   and    Ease    of    Handling 
Materials — Run  of  201  Cubic  Yards  in  One  Day 


THE  following  method  of  lining  a  railroad  tun- 
nel, used  by  the  Carolina,  Clinchfield  and  Ohio 
Railroad,  was  described  by   Mr.   H.   B.   Kirk- 
land  in  a  paper  presented  before  the  Western 
Society  of  Engineers.    This  car  plant  was  used  in  lin- 
ing the  7,804-foot   single  track   Sandy   Ridge   tuimel 
near  Dante,  Va. 

The  car  is  40  ft.  long,  10  ft.  4j/^  in.  wide  near  the 
braces  and  17  ft.  9  in.  from  top  of  rail  to  top  of  car. 
It  has  a  central  chamber  open  on  the  sides,  8J/2  ft. 
long,  9  ft.  8  in.  wide  and  10  ft.  3  in.  high,  in  which  on 
one  side  is  located  the  pneumatic  concrete  mixer  and 
on  the  other  side  the  charging  skip.  Over  this  cham- 
ber is  a  water  tank  of  1,850  gal.  capacity,  which  fur- 
nishes water  for  the  concrete  and  is  also  connected 
with  the  cooling  system  for  the  gasoline  engine.  On 
one  end  of  the  car,  facing  the  central  chamber,  is  a 
stone  bin  of  30  cubic  yards  capacity.  Each  bin  has  a 
chute  20  inches  wide  leading  to  the  charging  skip  and 
each  chute  is  controlled  by  an  under-cut  gate.  Under 
the  stone  bin  is  a  space  occupied  by  a  96-cubic  foot  re- 
ceiver, standing  vertically,  and  the  storage  of  the  ce- 
ment in  bags. 

Under  the  .sand  bin  is  the  gasoline  engine  and  its 
auxiliary  equipment,  completely  housed  from  water 
and  dust.  The  charging  skip  in  its  lower  position 
stands  with  its  top  rim  about  1  ft.  3  in.  above  the  floor 
and  travels  on  inclined  guide  rails  to  its  upper  posi- 
tion over  the  mixer,  being  hoisted  by  a  compressed 
air  cylinder  9%  inches  in  diameter.  The  gate  of  the 
skip  works  automatically  by  means  of  a  guide  rail. 
The  mixer  is  for  a  2-bag  batch  (0.4  cu.  yd.)  and  has 
an  8-inch  outlet  pipe  at  the  bottom  running  horizon- 
tally and  curving  to  the  outside  of  the  rear  truck  and 
thence  vertically  to  near  the  top  of  the  car,  where  it 
branches  by  means  of  a  wye  into  two  lines,  one  a  180 
deg.  bend  to  the  rear  for  "shooting"  into  foundations 
and  sidewalks,  and  the  other  going  to  the  roof  for 
"shooting"  into  the  arch.  The  wye  is  a  special  de- 
vice with  a  sliding  plate  controlling  the  movement  of 
material  into  either  arm.  The  arrangement  of  the  pipe, 
traveling  with  the  car  and  being  in  position  at  all 
times  for  "shooting"  concrete,  results  in  a  material 
saving  of  time  and  expense. 

Along  one  side  of  the  car,  level  with  the  main  floors, 
is  a  folding  platform  2  ft.  wide  used  by  the  men  carry- 
ing cement  and  to  gain  access  to  the  engine  room. 
During  the  ordinary  work  of  the  car  this  platform 
remains  down.  The  arrangement  is  compact  and 
arranged  with  a  view  to  save  manual  labor.  One  man 
controls  the  hoisting  of  the  skip,  the  injection  of  water 
and  the  mixing  and  discharge  of  the  batch.  One  man 
is  placed  at  each  chute  and  two  men  carry,  open  and 
empty  the  cement  bags. 

The  gasoline  engine  is  of  the  6-cylinder,  4-cycle 
tee-head  type  and  is  rated  200  h.p.  at  350  r.p.m.  It 
can  be  throttled  to  125  r.p.m.  The  motor  and  its 
frame  constitute  one  of  the  trucks  of  the  car.  The 
cylinders  stand  in  a  row  at  right  angles  to  the  track 
and  the  whole  construction  is  compact  but  accessible. 
The  engine  is  started  by  admitting  compressed  air 


into  three  cylinders,  then  the  explosion  of  the  gaso- 
line takes  place  in  the  other  cylinders  and  continues 
the  motion.  The  transmission  is  by  means  of  a  Morse 
chain  on  the  driven  axle  (one  only  being  used)  and 
the  control  is  through  a  friction  clutch  of  .specral  de- 
sign. 

The  loading  and  storage  trestle  is  so  arranged  that 
the  concrete  car  goes  under  it  and  receives  crusher- 
run  stone,  sand,  bag  cement  and  water  by  gravity. 
The  sand  and  stone  is  drawn  from  overhead  bins  by 
means  of  under-cut  gates.  Cement  is  conveyed  into 
the  car  by  a  chute.  The  trestle  has  a  track  over  its 
deck  upon  which  stone  and  sand  in  hopper  cars  are 
stored  or  unloaded  into  the  bins  below.  There  is  a 
continuous  row  of  27  bins  with  an  aggregate  capa- 
city of  324  cubic  yards  and  a  total  length  of  162  feet, 


Plan  and  elevation  of  car  plant. 


and  5  loaded  cars  can  be  stored  over  these  bins  to  give 
an  additional  storage  capacity  of  200  cubic  yards. 

The  compressor  plant  was  exceptional  for  a  tem- 
porary outfit.  To  -save  mpney  on  foundations  and  at 
the  same  time  to  increase  the  space,  the  floor  level 
of  the  boiler  and  compressors  was  fixed  Ay^  ft.  above 
sub-grade,  the  concrete  foundations  and  walls  were 
built  up  to  this  height  and  the  cellular  space  under- 
neath was  utilized  for  water  tanks  and  ash  pit.  The 
building  was  built  of  1-inch  boards'  covered  with  tar 
paper.  The  arrangement  chosen  permitted  coal  to 
be  dumped  from  cars  on  the  trestle  to  a  pile  in  front 
of  the  boilers.  There  were  two  boilers,  both  loco- 
motive type,  one  new  one  of  ISO  h.p.,  and  one  old  one 
of  70  h.p.  The  piping  c<innections  were  such  that 
either  one  could  be  cut  in  or  out  of  service  for  clean- 
ing or  repairs.  Two  compressors  are  installed,  but  an 
extra  foundation  for  another  unit  was  provided,  for 
reasons  which  appear  elsewhere.  The  compressors 
were  alike,  a  high  speed,  single  stage  type  with  a 
steam  cylinder  12  in.  by  12  in.,  an  air  cylinder  12  in. 
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by  14  in.,  a  piston  displacement  at  250  r.p.m.  equal 
to  528  cubic  feet,  an  actual  output  of  about  375  cubic 
feet  of  free  air  per  minute  each.  This  worked  under 
125  lbs.  steam  pressure  and  compressed  air  at  115  lbs. 
They  were  cooled  by  water  brought  by  gravity  from 
the  mouth  of  an  old  coal  mine.  From  the  compressors 
a  6-inch  pipe  leads  to  a  150  cubic  foot  air  receiver, 
from  which  a  4-inch  pii)e  line  led  on  a  steady  0.5  per 
cent,  down  grade  entirely  through  the  tunnel.  At  the 
lower  end  was  a  pet  cock  to  draw  oflf  any  water.  In 
order  to  provide  for  expansion  and  contraction,  the 
pipe  line  was  laid  alternately  on  the  east  and  west 
sides  of  the  track  in  lengths  of  about  1,000  feet,  con- 
nected by  curves  of  2  feet  radius.  The  bottom  of  the 
pipe  was  at  the  level  of  the  bottom  of  the  ties  and 
1  foot  out  from  their  end.  About  every  100  feet  a 
long  radius  tee  was  placed  and  about  20  mine  cocks 
of  4-inch  size  were  provided ;  these  could  be  shifted 
to  the  various  tees  as  the  progress  of  the  work  de- 
manded. From  the  mine  cock  a  3-inch  hose  60  feet 
long  connects  with  the  96-cubic  foot  air  receiver  on  the 
car  which  can  thus  be  connected  to  the  4-inch  pipe 
line  from  any  position  in  the  tunnel. 

Several  runs  of  180  cubic  yards  per  day  and,  one 


CflOS5  5CCTI0H  THRU' 
JVNNCL  AW   CAR. 

run  of  201  cubic  yards  were  made.  The  work  con- 
sisted of  putting  in  the  foundation  and  the  initial  lift 
of  bench  wall  4  feet  4  inches  high,  which  involved 
moving  the  car  more  than  was  necessary  when 
"shooting"  into  the  arch  form. 

Another  feature  of  this  plant  is  the  short  pipe 
through  which  the  charge  moved.  The  pipe  is  41  ft. 
long  to  the  chute  on  the  front  of  the  car  and  the  mix 
ture  is  good,  using  a  Yz-yArA  machine.  The  difficult 
problem  on  a  car  like  this  is  to  design  the  plant  so 
as  to  charge  the  mixer  fast  enough  to  work  to  its 
capacity.  The  mixer  can  shoot  a  batch  every  15  sec- 
onds if  enough  air  is  furnished  and  the  charges  can  be 
placed  in  the  machine  fast  enough.  The  time  records 
on  the  work  of  this  car  are  as  follows : 
Aug.  17,  1915,  423  batches  in  381  min.,  av.  54.0  sec.  per  batch. 
Ang.  18,  1915,  323  batches  in  302  min.,  av.  56.1  sec.  per  batch. 


Aug.  19,  1915,  448  batches  in  340  min.,  av.  45.5  sec.  per  batch. 
Aug.  20,  1915,  325  batches  in  250  min.,  av.  46.1  sec.  per  batch. 
Aug.  21,  1915,  309  batches  in  309  min.,  av.  54.3  sec.  per  batch. 
The  variation  is  due  to  the  condition  of  the  ma- 
terial, whether  wet  or  dry,  which  affects  the  rapidity 
with  which  it  flows  in  the  chutes  and  skip.  It  is 
believed  that  the  operation  can  be  speeded  up  to  an 
average  of  about  35  to  40  seconds  per  batch  with  dry 
material. 


Montreal  Civic  Commissioners  Have 
Difficult  Problems  to  Handle 

The  Montreal  civic  commissioners  are  proving  a 
stronger  board  than  was  at  first  anticipated.  Some  of 
the  appointments  were  political  and  nearly  all  the 
members  were  without  municipal  experience.  The  ap- 
])ointment  of  Mr.  R.  A.  Ross,  however,  ensures  that 
the  city  will  have  a  commissioner  who  commands  the 
confidence  of  Canadian  engineers.  Montreal  affairs  are 
admittedly  in  bad  shape,  and  it  will  require  a  consider- 
able period  to  put  them  on  anything  like  a  satisfactory 
Ijasis. 

The  old  commissioners  did  not  work  in  unison ;  one 
member  made  himself  particularly  disagreeable  to  his 
colleagues,  with  whom  he  differed  on  almost  every 
subject.  The  members  of  the  new  board  are  pulling 
better  together,  and  are  endeavoring  to  organize  the 
various  deijartmcnts  on  a  more  businesslike  founda- 
tion. The  members  are  not  afraid  of  antagonizing  cer- 
tain sections  of  the  public  by  imposing  additional  taxes 
in  order  to  make  uj)  deficits  in  the  revenue,  and  they 
liave  defended  their  proposals  against  strong  criticisms 
by  the  council. 

The  result  of  si^endthrift  expenditure  in  the  past  is 
seen  in  the  disrepair  of  the  streets,  which  have  been 
allowed  to  get  into  bad  condition  owing  to  lack  of 
funds.  The  city  is  not  in  a  position  to  undertake  at 
present  public  works  to  any  appreciable  extent,  as 
there  is  a  lack  of  money,  and  the  commisioners  are  not 
inclined  to  attempt  to  borrow,  and  .so  add  to  an  already 
very  heavy  debt.  There  are  two  or  three  matters,  how- 
ever, which  will  .soon  have  to  be  faced,  such  as  a  new 
pumping  station,  a  further  water  su|)ply,  and  the  much- 
discussed  aqueduct.  Money  can  no  doubt  be  saved  by 
cutting  down  the  civic  staff,  but  it  will  entail  some 
careful  financing  if  funds  are  to  be  found  to  meet  re- 
quirements which  are  certain  to  become  pressing  in  a 
very  short  time. 

Following  up  the  i)reliminary  decision  to  reorganize 
the  departments,  the  commissioners  have  named  the 
heads  of  the  four  sections  imder  which  the  work  of  the 
city,  outside  finance,  will  be  grouped.  Mr.  Paul  Mer- 
cier  is  in  control  of  the  public  works ;  Senator  Dayid, 
secretary's  department ;  Chief  Tremblay,  public  safety, 
and  Dr.  S.  Boucher,  i)ublic  health.  This  arrangement 
is  expected  to  result  in  the  elimination  of  a  consider- 
able amount  of  overlapping  and  in  the  reduction  of  the 
staff. 


The  revised  plans  and  specifications  of  the  govern- 
ment ofifice  building,  Ottawa,  have  been  issued,  and  ten- 
ders are  to  be  in  by  May  27.  The  first  bids  were  too 
high,  and  the  government  decided  to  revise  the  plans, 
with  a  view  to  lower  co?ts. 


A  gang  of  men  has  started  work  on  repairs  to  the  har- 
bor at  Glace  Bay,  N.S.  Daniel  McDonald,  of  Cottage  Lane, 
has  the  contract. 
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Design  and  Construction  of  Brick  Pavements 


MODERN  brick  pavements  are  of  two  general 
types:  monolithic  and  composite.  A  mono- 
lithic brick  pavement,  as  the  name  signifies, 
consists  of  a  single  rigid  beam.  Depth  of 
beam  is  beside  the  point.  The  monolith  may  be  a 
single  conrse  of  grouted  brick  laid  on  natural  soil, 
or  it  may  comprise  two  or  three  strata  of  dififerent 
materials  united  in  a  .solid  beam  unit. 

Pavements  Without  Artificial  Foundations 

In  many  sections  of  the  South,  where  frost  action 
is  negligible,  and  in  several  Northern  cities  as  well, 
the  monolithic  beam  is  formed  of  a  grouted  brick  sur-  ' 
facing  only,  the  brick  being  laid  on  compacted  natural 
soil.  Where  the  soil  compacts  firmly  and  frost  action 
is  not  troublesome,  this  type  of  construction  can  be 
relied  upon  to  give  satisfaction,  with  ordinary  heavy 
traffic.  Even  in  some  Northern  cities,  in  which  the 
soil  is  gravelly  or  sandy,  pavements  laid  without  arti- 
ficial foundations  have  given  acceptable  service  for 
many  years.  Cleveland,  Ohio,  has  more  than  30  miles 
of  such  pavement,  and  continues  to  lay  some  of  it 
each  year  on  natural  soil  foundation. 

The  Cement-Sand  Bed 

In  many  sections,  especially  in  the  Southern  States, 
where  frost  upheavals  are  rare,  the  use  of  a  1-inch  ce- 
ment-sand bed  under  the  brick,  and  the  use  of  a 
31^-inch  brick,  is  becoming  the  prevailing  type  of  con- 
struction. No  longitudinal  cracks  appear  in  brick 
pavements  in  the  South. 

This  type  of  construction  has  been  used  to  some 
extent  on  state  highways  in  Illinois,  and  on  the  Lin- 
coln Highway  in  Indiana,  and  experience  has  demon- 
strated its  value  in  resurfacing  macadam  roads  with 
brick. 

The  1  inch  of  cement-sand  bed  spread  over  com- 
pacted natural  soil  or  macadam  serves  as  a  bedding 
course  for  the  brick.  It  prevents  the  soil  from  work- 
ing up  into  the  joints  when  the  brick  are  rolled,  and, 
after  it  sets  up,  it  protects  the  pavement  against  water 
which  may  invade  the  sub-grade.  Unlike  a  sand 
cushion,  the  cement-sand  bed  does  not  shift  or  settle 
in  spots. 

Concrete  Foundation 

In  sections  where  severe  winters  are  the  rule,  or 
where  heavy  trucking,  in  the  modern  sense,  may  be 
expected,  a  monolithic  pavement  usually  is  construct- 
ed with  a  concrete  foundation  either  4  or  6  inches  in 
depth.  Generally  speaking,  a  4-inch  brick  is  used  for 
surfacine,  but  excellent  results  have  been  obtained 
with  a  31^  or  a  3-inch  brick  of  a  type  aflFording  excep- 
tional bonding  strength.  Three-inch  and  even  2-inch 
concrete  foundations  have  proven  entirely  satisfac- 
tory in  some  sections,  notably  in  the  South  and  in 
Illinois. 

Local  conditions  of  soil,  climate  and  traffic  should 
determine  the  depth  of  foundation  specified. 

Two  Methods  of  Constructing  Monolithic  Brick 
Pavements 

There  are  two  methods  of  constructing  monolithic 
brick  pavements,  although  for  convenience  in  disting- 
uishing the  method,  rather  than  as  a  means  of  dif- 
ferentiating  types   of  pavement,   these   methods   are 


often  misleading  referred  to  rcsj)cctivcly  as  monolithic 
and  scnii-nioiiolithic,  or  as  green-concrete  and  cement- 
sand  bed  construction. 

The  two  methods  achieve  practically  the  .same  re- 
sult. With  the  first  method  the  l)rick  are  laid  on  a 
green  concrete  foundation — if  any  foundation  is  used 
— either  with  or  without  a  J/Si-inch  film  of  cement- 
sand  spread  over  the  green  concrete,  in  order  to  com- 
pensate the  slight  inequalities  of  surface  which  some- 
times occur,  unless  extreme  care  is  exercised  in  pre- 
j)aring  the  surface  of  the  base. 

With  the  second  method  a  cement-sand  mortar 
bed,  usually  in  ])roportions  of  1  to  4,  thoroughly 
mixed  in  a  mechanical  mixer,  is  spread  dry,  not  to 
exceed  1  inch  in  depth,  over  a  cured  concrete  founda- 
tion, and  the  brick  are  laid  on  this  bed  and  are  grouted. 
Theoretically,  the  cement-sand  bed  is  converted  in- 
to a  mortar  by  wetting  down  the  brick  just  before  the 
grouting  is  done.  The  mortar  bed  effects  a  practic- 
able union  between  the  brick  surfacing  and  the  con- 
crete foundation,  and  it  assures  an  even  bearing  for 
the  brick  and  a  stable  beam. 

Either  method  necessitates  sha])ing  the  surface  of 
the  concrete  foundation  as  nearly  as  possible  to  a  true 
contour  and  cross-section  of  the  proposed  surface 
of  the  finished  pavement,  and  at  the  correct  depth  be- 
low the  designed  surface.  In  every  case  in  which  the 
cement-sand  bed  is  used  it  is  regarded  as  1  inch  of 
the  foundation  ;  that  is  to  .say,  if  a  4-inch  foundation 
is  designed,  1  inch  of  the  4  inches  is  cement-sand  bed. 
No  cross-expansion  joints  are  used  on  monolithic 
navements,  but  on  city  streets  where  curbs  are  used, 
loneritudinal  expansion  joints  are  placed  alongside  the 
curl)  to  the  depth  of  the  foundation. 

Green  concrete  construction  was  originally  de- 
signed for  highways  especially,  although  it  is  ada]ited 
to  streets  as  well.  Cement-sand  bed  construction  is 
more  easily  handled  on  wide  streets,  since  a  cured 
foundation  is  used ;  but  it  is  fully  as  serviceable  on 
highways  and  it  is  frequently  so  used. 

Neither  method  requires  flush  side-edgings  on  high- 
ways. Earth  or  gravel  shoulders  give  ample  protec- 
tion to  the  edges  of  the  pavement. 

Composite  Pavements 

Composite  brick  pavements  are  those  in  which  un- 
usual combinations  of  materials  are  used.  Of  these 
are  brick  pavements  with  bituminous  filler  and  bitum- 
inous-bound foundation,  or  with  bituminous-bound 
foundation,  cement-sand  bed  and  cement-grout  filler. 

.•\  wire-cut  lug  brick  pavement  may  be  laid  with 
the  lugs  down  in  green  concrete  and  the  rough,  wire- 
cut  side  uppermost.  Over  this  roughened  surface  a 
carpet  of  some  bituminous  preparation  may  be  spread. 

Vertical  Fibre  Method 
This  method  of  construction  is  known  as  the  ver- 
tical fibre  method,  because  traffic  passed  over  what  is 
theoretically  assumed  to  be  the  ends  of  the  structural 
strata  of  the  brick  instead  of  the  .strata  running  theo- 
retically horizontal  to  the  plane  of  traffic.  Of  counije. 
no  good  paving  brick  has  a  pronounced  stratified  in- 
terior structure,  and  no  brick  has  a  fibrous  formation. 
Shale  or  clay  is  ground  fine,  it  is  mixed  thoroughly 
and  the  constituent  particles  are  closely  compacted, 
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practically  uiiifonnly,  by  the  aus'ui"  machine  and,  in 
a  good  brick,  they  are  vitrified  in  a  virtually  homo- 
geneous mass  of  practically  uniform  density.  The 
assumption,  however,  that  good  paving  brick  are  no- 
ticeably stratified  and  that  the  brick  set  in  one  way 
present   vertical    stratification    has   given    rise    to   the 


rrT7f?i^/h7^)i/''JrJ/f';))'J//?/>'7-J/^//J^/'' 


■»iiim 


:£f^iLy:,/ 


i^^''>'/'/'r77T7^););y;//)//;/^f;jyp;/,,^f',j^;,/,yfJ^jJ^/^, 


^^^S: 


2: 


ZL 


C — '(a)iWlre-cut  lug  brick— Bituminous  bound  foundation,  bituminous  or 
cement  filler,    (b)  Wire-cut  lug  bricl«-Cemerls2nd  and  conrcete 
foundation,  cement  or  bituminous  filltr.    (c)  Wire-cut  lug  brick- 
Green   concrete    foundation,    cirrcnt    or    bituminous    filler, 
(d)  Wire-cUt  lug  brick -Vertical  fibre  type,  bituminous  or  con- 
crete filler.    The  wire-cut  lugs  embedded  in  the  concrete 
foundation,    (ei  Wire-cut  lug  brick- Cement-sand  founda- 
tion, cement  filler,    (f)  Wire-cut  lug  brick— Natural 
soil  foundation,  cement  filler. 

term  vertical  fibre.  As  a  matter  of  fact,  the  term  ver- 
tical fibre  applies  to  a  method  of  construction  rather 
than  to  any  structural  characteristic  of  the  brick  it- 
self. If  a  paving  brick  shows  any  appearance  of  strati- 
fication it  is  due  to  laminations,  which  are  recognized 
as  imperfections. 

Monolithic  brick  pavements  possess  several  ad-' 
vantages  over  other  ty])es,  whichever  method  of  con- 
struction is  employed.  It  has  a  greater  strength  per 
inch  of  de])th,  thereby  rendering  it  feasible  to  reduce 
the  de])th  of  foundation  without  sacrificing  required 
load-bearing  strength  or  durability.  It  is  practically 
noiseless ;  it  averts  weather  hazards  during  construc- 
tion :  it  eliminates  side  edgings ;  it  obviates  defects 
arising  from  material  coming  up  into  the  joints  and 
preventing  the  bonding  material  from  penetrating  to 
the  bottom  of  the  joints ;  it  overcomes  shifting  or 
shrinking  of  the  bedding  course,  and — a  feature  of  the 


utmost  importance  just   now — it  economizes  time  in 
construction. 

Speedy  Construction 

In  these  times  of  highway  transportation  of  do- 
mestic commodities  and  war  supplies,  speedy  con- 
struction of  durable  highways  is  of  prime  importance. 

Where  a  green  concrete  base  is  used,  brick  pave- 
ments can  be  built  rapidly  if  the  contractor  has  ade- 
quate equipment  and  an  efficient  organization.  All 
constructional  ])rocesses  go  on  simultaneously.  That 
is  to  say,  the  prc])aring  of  the  green  concrete  base 
and  the  laying,  rolling,  inspecting  and  grouting  of  the 
brick  are  all  being  done  at  the  same  time  within  a 
distance  of  50  lineal  feet,  so  that  at  the  end  of  each 
working  jieriod  the  pavement  is  finished  as  far  as  any 
work  at  all  has  been  done,  excepting  the  preliminary 
grading  and  the  placing  of  temporary  side  forms. 

Output  Per  Day 

As  no  side  edgings  are  required  for  highways,  it 
is  not  uncommon  for  an  organization  of  25  men,  aided 
by  good  mechanical  equipment,  to  build  700  square 
yards  to  800  square  yards  of  monolithic  brick  pave- 
ment, with  a  4-inch  concrete  base,  in  ten  hours.  One 
contractor  is  reported  to  have  built  1,000  square  yards 
of  monolithic  pavement  in  a  working  day,  using  me- 
chanical conveyors  for  delivering  the  brick  to  the 
pavers ;  but  the  writer  does  not  know  the  numerical 
strength  of  that  contractor's  organization. 

The  foregoing  figures  represent  possible  achieve- 
ments rather  than  reasonable  expectancy.  Neverthe- 
less, concentration  of  constructive  energy  within  a 
small  area,  the  elimination  of  periods  of  waiting  for 
one  portion  of  the  work  to  set  up  before  another  step 
can  be  taken,  the  absence  of  weather  hazards  and 
the  omitting  of  side  edgings  all  combine  to  expedite 
construction. 

When  the  sand  cushion  was  used,  a  rainfall  after 
the  brick  were  laid,  but  before  rolling,  necessitated 
taking  up  the  brick,  re-preparing  the  sand  cushion 
and  relaying  the  brick ;  but  rain  does  not  damage 
green  concrete  foundations  or  cement-sand  beds  after 
the  brick  are  laid. 

Organization  of  Forces 

Contractors  are  important  factors  in  wai'-time  con- 
struction in  which  the  saving  of  time  without  detri- 
ment to  good  work  is  important.  Contractors  differ 
in  their  ideas  of  the  number  and  distribution  of  men 
rec(uired  in  an  organization.  Local  conditions  often 
determine  the  arrangement.  From  25  to  30  men  is 
the  rule  for  monolithic  construction. 

Generally  speaking,  a  contractor's  organization 
large  enough  to  construct  from  500  square  yards  to 
700  square  yards  of  monolithic  highway  in  a  10-hour 
day  is  made  up  as  follows : 

Two  men,  form  setting;  8  men,  concrete  mixer;  1 
man,  finishing  concrete  surface:  2  men,  dropping 
brick;  12  men,  carrying  brick  2  men,  culling  and  roll- 
ing; 4  men,  grouting. 


Tarvia — The  Barrett  Company  have  isued  an  inter- 
esting booklet,  entitled  "Tarvia— Preserves  Roads- 
Prevents  Dust,"  with  a  number  of  illustrations  of  good 
roads  resulting  from  an  application  of  this  product.  The 
same  company  are  distributing  a  booklet  written  by 
William  S.  Mannix,  entitled  "The  Avenue  of  Sublime 
Peace."  This  is  descriptive  of  the  first  modern  high- 
way in  China,  which  was  made  possible  by  Tarvia.  '^ 
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Safety    in    Scaffolding    Construction 

Regulations  Adopted  by  Pennsylvania  Department  of  Labor 
and     Industry     as    to    Materials    and    Methods    of    Erection 


IN  order  to  guard  against  accident  due  to  tiie  im- 
proper methods  of  erecting  scaffolding  on  building 
construction  work,  the  Industrial  ISoard,  Pennsyl- 
vania   Department  of   Labor  and   Industry,   have 
adoi)tcd  the  following  rules  and  regulations,  referring 
in  i^articular  to  scaffolds  erected  for  brick  walls : 

No  person  shall  be  permitted  to  labor  in  any  grou]) 
employment,  in  a  position  of  command  or  obedience, 
who  is  unable  to  speak  or  understand  the  language  of 
his  or  her  co-laborers,  whereby  through  misunder- 
standing, accident,  and  injury  are  apt  to  result  to  fel- 
low-workers. 

The  Scaffold  Poles 
For  ordinary  pole-scaffold  work  on  buildings  not 
more  than  five  storeys  in  height,  the  poles  or  uprights 
should  be  3x6  inches  in  cross-section  and  shall  not  be 
less  than  3x4  inches.  For  extra  heavy  work,  or  for 
buildings  more  than  live  storeys  in  height,  the  size  of 
the  |)oles  shall  be  corres])ondingly  increased  at  the  bot- 
tom, and  gradually  taper  off  to  a  minimum  of  3  x  4 
.inches  at  the  top.  The  poles  or  uprights  shall  be  as 
near  to  the  wall  as  practicable.  For  ordinary  work  they 
should  be  set  so  that  there  is  a  clear  space  of  5  feet  be- 
tween them  and  the  wall. 

In  standard  construction  the  ])()les  shall  be  spaced 


Skeleton  or  an  Independent  Pole  Scappoub- 


Design  for  an  Independent  Pole  Scaffold  for  Construction 
Work. 

parallel  to  the  wall,  at  a  distance  of  not  more  than  7 
feet  6  inches  from  centre  to  centre  (16  foot  platform 
jilanks  being  then  used).  Where  the  scaffold  turns  a 
corner  the  poles  shall  be  set  closer  together.  The  up- 
rights of  a  pole  scaffold  should  never  be  allowed  to  rest 
directly  upon  the  surface  of  the  ground.    They  shall  be 


securely  fixed  at  their  lower  ends,  to  prevent  disjdace 
mcnt.  Where  the  ground  is  hard  and  stony,  a  hole  8  or 
10  inches  deep  should  be  dug,  and  the  end  of  pole 
should  lie  brought  firmly  against  the  undisturbed  earth 
at  the  bottom.  'Che  removed  soil  should  then  be  lilled 
in  around  the  foot  of  the  pole  and  be  .solidly  rammed. 

Where  the  ground  is  soft,  a  sound  block,  about  a 
foot  square  and  not  less  than  2  inches  thick,  should  !)<■ 
placed  at  the  bottom  of  the  hole  to  distribute  the  load. 
The  iKjlc  shall  be  solidly  fastened  to  the  centre  of  the 
block,  either  bj'  nailing  or  by  some  other  effective 
means.     Where  a  i)olc  liears  directlv  on  a  sidewalk  or 


Skeleton  of  a  Bricklayers'  Pole  Scaffold. 


General  Scheme  ot  Bricklayers'  Pole  Scaffold. 


other  thoroughfare  the  foot  shall  be  rigidly  fixed  so  a> 
to  ])revent  its  sliding  or  otherwise  becoming  displaced. 
To  increase  the  height  of  -an  upright,  except  where  a 
bolted  scarf  is  used,  the  ui)])er  pole  shall  be  set  squarely 
upon  the  end  of  the  lower  one,  and  should  be  fastened 
to  it  by  means  of  cleats  securely  nailed  to  both  poles. 
These  cleats  should  be  not  less  than  1  inch  thick  by  4 
feet  long  and  not  less  than  the  width  of  the  pole.  They 
should  be  so  i)laced  as  to  overlap  each  pole  by  not  les> 
than  2  feet.  Not  less  than  two  cleats  shall  be  used  to 
everv  joint  or  splice.  Two  or  more  consecutive  or  con 
tiguous  u])rights  should  not  be  spliced  at  the  same  gen 
eral  level. 

The  Ledgers 

Ledgers  shall  be  not  less  than  1  inch  thick  (or  7/S 
inch  thick  if  surfaced  on  one  side).  For  heavy  work, 
ledgers  should  be  12  inches  wide.  Where  the  load  on 
the  platform  is  sure  to  be  light,  ledgers  may  be  only  10 
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inches  wide;  hut  ledgers  less  than  10  inches  shall  not 
he  used. 

When  poles  are  set  at  the  standard  intcr\al  of  7 
feet  6  inches  between  centres  the  ledgers  should  i)e  at 
least  16  feet  long  and  overla])  the  poles  by  a  few  inches 
at  each  end.  Ledgers  which  have  become  split  at  the 
ends  shall  not  be  used. 

The  vertical  si)acing  of  the  ledgers  is  best  deter- 
mined by  the  requirements  of  the  work  being  carried 


Correct  Position 
OP  Putlog. 


Incorrect  Position 
OP  Putlog.' 


Usual  Arrangement  of  the  Platform  Planke. 


Another   Method   of   Laying  the   Pi,anks. 


TT 


'D 


Showing  the  Need  op  Special  Treatment  at 
Cfrtain  Points. 

on.  For  bricklaying  pur])oses  the  height  from  the 
ui)i)er  edge  of  one  ledger  to  the  upper  edge  of  the  one 
next  above  should  be  approximately  5  feet.  Care  should 
be  taken  to  see  that  the  ledgers  are  level,  and  that  their 
top  edges  are  at  the  same  height  as  the  bottom  of  the 
openings  in  the  wall  opi)osite  them  for  receiving  the 
ends  of  the  |)utlogs ;  and  wherever  possible  all  ledgers 
shall  be  nailed  or  otherwise  fastened  to  the  inside  of  the 
poles  or  U|)rights.  Unless  clam])s  or  through-bolts  are 
used,  nothing  less  than  ten-penny  3-inch  nails  shall  l)e 
used  for  nailing  ledgers.  Where  practicalde,  not  less 
than  live  such  nails  shall  be  used.  Where  two  ledgers 
lap  over  each  other  on  the  same  pole,  each  ledger  shall 
be  subject  to  these  minimum  requirements. 

For  heavy  platform  loading  the  ledgers  should  be 
reinforced  with  cleats  nailed  to  the  poles  at  the  bot- 
tom of  the  ledgers,  and  for  ordinary  loads,  putlogs 
shall  be  not  less  than  3x4  inches. 

Putlogs  should  be  long  enough  to  project  over  the 
ledgers  by  not  less  than  6  inches,  and  in  new  work  the 
ends  of  the  putlogs  should  be  built  into  the  wall,  and 
shall  not  be  notched  or  cut  down. 

The  Platform  Plank  and  Putlogs 

In  alterations  and  repair  work,  where  the  jnitlog 
is  notched  or  cut  down  at  the  end,  so  as  to  enter  the 
hole  left  in  the  wall  by  the  removal  of  a  brick,  the 
notch  shall  always  be  on  the  ui)per  side  of  the  putlog. 
The  notch  should  be  jCist  deep  enough  to  permit  the 
end  of  the  i)utlog  to  enter  the  hole  in  the  wall,  and 
shall  be  not  more  than  5  inches  in  length.  The  put- 
logs shall  not  have  less  than  4  inches  bearing  on  the 
wall,  and  where  a  putlog  comes  at  a  window  opening 
it  shall  be  rigidly  secured  to  ])revent  displacement. 

Putlogs  shall  be  spaced  not  more  than  4  feet  apart, 
and  care  shall  be  taken  to  place  the  putlogs  so  that 


they  rest  U]X)n  the  ledgers  as  close  as  i)ossible  to  the 
poles. 

Platform  |)lanks  shall  not  be  less  than  1  inch  thick, 
and  should  not  be  less  than  10  inches  wide.  They  shall 
be  laid  with  their  edges  close  together,  so  that  the  plat- 
form will  be  "tight." 

Two  successive  lengths  of  planking  shall  not  be 
l)erniitted  to  abut  U])on  a  single  putlog.  If  planks  are 
laid  end  to  end.  two  parallel  putlogs  shall  be  provided 
not  more  than  8  inches  apart,  and  in  such  manner  thai 
one  putlog  supports  the  end  of  one  of  the  planks  and 
the  other  putlog  supports  the  abutting  end  of  the 
other  plank.  Where  ])latform  planks  overlap  on  a 
single  putlog  the  lap  of  both  upper  and  lower  planks 
shall  not  be  less  than  6  inches  over  the  centre  of  th ; 
putlog. 

Platform  planks  shall  project  over  ])Utlogs  at  end 
of   scaffolds   by   not   less   than   6   inches,   and   by   noi 


Showing  the  Corner  Putlog  in  Position. 


Showing  the  First  Course  op  Planks  in  Position. 


Showing  Both  Courses  op  Planking  in  Position. 

more  than  12  inches,  unless  a  rail  is  jirovided,  to  pre- 
vent a  man  from  walking  out  on  the  unsupported  end 
of  the  plank. 

Bearing  Surface  and  Bracing 

Where  the  scaffold  turns  a  corner  one  or  two  put- 
logs should  be  laid  diagonally  across  the  corner,  so 
that  each  may  have  one  of  its  ends  resting  upon  each 
of  the  two  ledgers  that  meet  at  the  corner,  and  great 
care  shall  be  taken  in  laying  the  platform  ])lanks  where 
the  scaffold  turns  a  corner,  in  order  to  eliminate  all 
danger  from  tipping. 

All  pole  scaffolds  shall  be  thoroughly  and  ade- 
quately braced  and  shored  in  such  a  manner  as  to  pre- 
vent same  from  swinging  away  from  the  building,  and 
from  collapsing  by  moving  parallel  to  the  wall  of  the 
building. 
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Promoting  Road  Maintenance 
in  Manitoba 


THIS  year,  as  usual,  the  Manitoba  Good  Roads 
Association  is  active  in  its  efforts  to  stimulate 
interest  in  the  good  roads'  movement.  Its  en- 
deavors are  directed  towards  getting  the  muni- 
cipalities of  the  province  to  do  as  much  as  i)ossil>le  in 
the  niaiiitenance  oi  roads,  which,  especially  under  pre- 
sent conditions,  is  most  important.  The  split-log  drag 
competitif)!!,  which  in  past  years  has  obtained  excel- 
lent results,  is  again  being  carried  on  this  year.  The 
Association's  rules  covering  this  annual  competition 
have  been  printed  in  the  Contract  Record  on  a  pre- 
vious occasion.  Four  prizes,  of  $50,  $30,  $20  and  $10, 
respectively,  are  oiifered  by  the  Association  to  indi- 
viduals keeping  the  best  two  miles  of  road  in  each 
class  of  the  competition,  and  a  number  of  special  prizes 
will  also  be  donated.  In  addition,  the  provincial  gav- 
ernment  will  award  tro])hies  for  the  best  maintained 
stretch  of  road  in  the  province,  in  each  of  the  classes — 
these  to  remain  in  the  possession  of  the  winning  muni- 
cipalities for  a  period  of  one  year.  The  conditions  in 
regard  to  this  award  provide  that  the  judges  in  the 
local  dragging  competition  districts  shall  make  an  in- 
spection of  the  roads  in  their  respective  districts  dur- 
ing the  week  ])rcceding  September  1st  and  the  roads 
adjudged  to  be  the  best  maintained  in  these  districts 
at  that  time  shall  be  eligible  for  final  competition  for 
provincial  trophies.  The  names  of  the  successful  com- 
petitors are  then  to  be  forwarded  to  the  Highway 
Commissioner  not- later  than  September  7,  and  the 
judges  for  the  provincial  trophies  shall  make  their  se- 
lection for  the  awarding  of  the  trophies  from  the  sec- 
tions of  roads  thus  submitted.  It  is  provided  that  the 
person  maintaining  the  road  which  has  won  a  pro- 
vincial trophy  shall  receive  a  miniature  of  such  trophy, 
which  shall  remain  in  his  sole  j)ossession,  and  he  shall 
also  receive  a  checpie  for  $25 — such  miniature  and 
cheque  being  in  addition  to  any  prize  which  may  be 
won  in  a  local  competition  district. 

Aside  from  the  awarding  of  these  trophies,  the  Pro- 
vincial Department  of  Public  Works  also  encourages 
the  proper  maintenance  of  roads  by  a  grant  of  $3.25 
per  mile  of  road  dragged  during  the  entire  season  in 
any  municipality,  suliject  to  certain  conditions.  The 
proposals  for  the  season  of  1918  are  as  follows : 

1.  That  an  instructor  be  appointed  for  the  whole 
period  during  which  the  work  of  dragging  the  roads 
is  being  i)erformed,  and  that  the  salary  and  expenses 
of  such  instructor  be  borne  by  the  government. 

2.  That  a  grant  be  made  by  the  government  of 
$3.25  per  mile  of  road  entered  in  a  properly  organized 
system  and  dragged  during  the  entire  season  in  any 
munici]>ality,  and  that  such  grant  be  i)aid  the  muni- 
cipality on  the  statement  of  the  secretary-treasurer 
thereof,  certified  to  by  an  official  of  the  Department 
of  Public  Works  that  the  roads  included  in  such  state- 
ment have  been  part  of  a  systcjn  regularly  organized, 
and  that  said  roads  have  been  continually  dragged  dur- 
ing the  season. 

3.  That  the  amount  to  be  paid  any  one  municipal- 
ity under  these  proposals  shall  not  exceed  the  sum 
of  $250,  notwithstatiding  the  fact  that  the  number  of 
miles  of  roads  dragged  in  such  municipality  may  be 
more  than  the  mileage  necessary  to  entitle  the  muni- 


cipality to  receive  said  amount  on  the  basis  of  grant 
per  mile  above  mentioned. 

Providing  the  following  regulations  are  observe! 
by  the  municipality: — ,(a)  That  the  dragging  of  the 
roads  continue  for  the  entire  season  or  at  least  be- 
tween May  1st  and  October  31st.  '(b)  That  a  drag- 
ging district  consisting  of  one  or  more  municipalities 
be  formed  under  proper  organization  before  such  di- 
trict  be  entitled  to  the  above  grant,  (c)  That  all  road- 
entered  in  a  .system  be  first  graded  to  the  satisfaction 
of  the  instructor,  (d)  That  each  district  in  which  a 
competition  is  being  held  arrange  for  the  judging  of 
the  roads  in  its  own  <:ompetition.  (e)  That  the  Coun- 
cil of  the  municipality  forward  to  the  Highway  Com- 
missioner, De])artment  of  Public  Works,  before  May 
1st  next,  a  list  of  the  roads  to  be  dragged  in  its  system. 
(f)  That  the  Council  furnish  the  Department  of  Pub- 
lic Works  with  such  information  relative  to  the  cost 
of  dragging  the  roads  as  is  recpiired  on  the  forms  pre- 
pared for  this  purpose  by  the  Highway  Commissioner 
and  forwarded  to  the  secretary-treasurer  of  the  muni- 
cipality. 


Estimated  Cost  of  Building  Work  as  Indicated  bv 
Building  Permits  Issued  in  Thirty-five  Cities 


City 


,'\|>ril,    IDIK,   compare'l 

April  April  with    .^|)ril.   1917 

1918  1917        Increase  (•)   r)ecrease  ( 

Amount         Percent 

•1219.253         *20142 

•  2.^'■.,0l.'■.       •.■na.Rs 

t     lO.OOl!         t  4.'!.niJ 


•  8,780 

t  7.00.''. 

•  lO.KT.--, 

t  72.174 

•  17.170 
t  IIOJ.'H 
t  ]7,Wm 

•  41,410 

t  2, 1  mi 


Nova  Scotia |    328.103         f    108.860 

Halifax   :i(ici.s.'io  -«,n:v, 

Sydney    21,2.'i3  .■i7,nir, 

New    Brunswick    . .     .  .  47.926  44.146 

Minicton I'.i.i'p.'in  in.M.''. 

St.    .lolin .•;.->,:t7.'>  'J4,.')00 

Quebec 808.729  880.903 

Montreal  Maisonnclivc      r)4S..'-.10  ri.'il,:MO 

Ouebec     100,044  l!l!t.70S 

Slierbrooke ^..'iOO  20.200 

Three  Rivers 4.S,875  7.465 

Westmount     2,100 

Ontario 1.226.273  1,802.907 

lirantford 24,f<:i0  i?,.4:V) 

Fort  William .'■>.04O  114,47.'; 

Ouelph 20„'!10  10,00.'; 

Tlaniilton 2:!2,120  riOe.MO 

KinKSton 4O,.S40  :!2,44.S 

Kitchener 12,(W>  70.407 

l.ontlon    S.">,200  .>*4,2ftf> 

Ottawa 40,700  141,150 

Peterborougs 12.700  18,010 

Port    Arthur    10,210  lOO.Sl.-? 

Stratford 12,0,55  32,250 

St,  Catharines .'■>:i.Ono  21,317 

St.    Thomas    fi..S.55  S,fi05 

Toronto 570,5.32  .504.0.52 

Windsor 01,1.30  lfiS,740 

Manitoba    . .  .'    133.675  160,066 

I'.randon 0.075  11,715 

Winnipeg 173,000  148,.350 

Saskatchewan     154,625  96,846 

Mocisc  law' 30,1.30  .5.3,270 

Regina     20,310  ,30,000 

Saskatoon 05.085  7,575 

Alberta 72,176  41,660 

Calgary    50.400  ;13,700 

Kdnionton 15,775  7,050 

British  Columbia 184.480  96.6^ 

New  Westminster  .  . .  1.!,:!.5ll  3.,5(i5 

Vancouver l(t!,2,30  73.824 

Victoria    7,000  10,205 

Total    (36  cities)    . .  .   $3,005,786         $3,231,969         t|226,174         t     6.99 


576.634 

11.4(«i 

l(^8„5,^5 

0,315 

i:'k1,220 

8,4fifl 

03,877 

070 

100,444 

6,1!->0 
00.,507 
10.,5.05 
:!2.073 

2,2.50 
24,120 
77,010 

23.510 

2,M<i 
25,550 


•  8.56 

t  MO.  12 

•  44. SO 

t     8.19 

•  2.72 

t  .5o.:{0 

t  88.01 
•554.72 


t  31.98 

•  K4  88 
t  04.81 

•  5.3.43 

•  .'ilJ.tU 
"  25  01 
+  S3.  .53 

•  1.15 
t  71.10 
t  32  52 
+  !H).70 
t  00.70 
•1,53.27 
t  ■20.15 
t  4.00 
+  45  00 

•  12.81 
+  17.41 

•  17.22 


•  67.680  •  59.66 

t  2.3.140  t   43.44 

t  0,090  ♦  is.r.s 

•  87,510  •l,ir>,-.25 


•  30,626 

•  22,700 

•  7,825 

•  87,886 

!<,7S5 

•  ■s».40»i 
t  11,305 


•  78.29 

•  07.30 

•  08.43 

•  90.98 
•274.47 

•  12.11 
t  58.86 


For  April  of  this  year  there  were  108  permits  grantcil 
for  dwellings,  to  cost  $259,680,  while  for  the  same  montli 
last  year  the  number  was  59  and  the  value  $171,200.  Durinn 
the  first  four  months  of  this  year  167  permits  were  issued  for 
dwellings  at  a  value  of  $459,480,  as  compared  with  207,  val- 
ued  at   $504,225   for   the   corresponding  period   in   1917. 
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Regulating   the   Height    of    Buildings 

Disadvantages   of   Skyscrapers  —  Exclude 


Sunlight  and   Increase  Street  Congestion 


SKYSCRAPERS  do  not  always  denote  the  great- 
est civic  development  of  our  cities.  It  is  com- 
mon knowledge  that  men  who  are  continually 
confined  in  dark  prisons,  grow  anaemic,  and 
even  die,  although  otherwise  well  cared  for,  and  it  is 
also  a  well-known  fact  that  Arctic  explorers  who  have 
experienced  the  long  winter  night  of  the  polar  regions 
grow  haggard,  morose  and  quite  abnormal  under  this 
condition,  all  of  which  symptoms  disappear  with  the 
return  of  the  sun.  Can  we  expect  to  have  a  strong 
and  progressive  race  of  people  when  thousands  of 
them  are  compelled  to  leave  their  homes  before  the 
sun  is  fairly  up,  take  a  long  ride  in  a  street  car,  worse 
still,  perhaps  through  a  subway,  and  work  all  day  in 
a  room  where  the  sun  never  shines,  a  room  ventilated 
by  courts? 

In  the  time  of  the  Roman  Empire  there  was  a  very 
long  litigation  between  the  Emperor  of  Constantinople 
and  a  resident  of  that  city  back  in  the  third  or  fourth 
century,  A.D.,  when  Constantinople  was  made  the 
eastern  capital  of  the  Empire.  The  real  estate  specu- 
lators arrived  there  promptly  and  began  to  make 
money  by  booming  land  values.  The  Emperor  picked 
out  a  very  beautiful  site  for  his  palace,  on  a  hill  which 
overlooked  the  water.  This  fellow  picked  out  a  piece 
of  ground  which  was  in  front  of  the  Emperor's  pro- 
posed palace,  and  he  erected  a  building  of  stone  and 
brick  five  or  six  storeys  high,  then  built  about  four 
storeys  of  wooden  structure  on  top  of  that.  The  Build- 
ing Commissioner  of  that  time  ordered  him  to  take 
the  wooden  part  off,  but  he  refused  and  hired  a  good 
lawyer,  and  it  took  ten  years  for  the  Emperor  to  get 
the  top  pulled  off  that  building,  this  fellow  insisting 
that  it  was  simply  temporary,  to  be  used  by  workmen 
while  completing  the  building  below  it,  and  he  got 
by  with  it  for  ten  years. 

They  had  buildings  in  Jerusalem  100  feet  high.  In 
Rome  they  had  plenty  of  high  buildings,  and  they  had 
a  peculiar  type  of  high  buildings  there,  each  storey  pro- 
jecting out  a  little  beyond  the  storey  below  it,  until 
on  the  narrower  streets,  many  of  which  were  only  ten 
to  twelve  feet  wide,  the  buildings  actually  met  at  the 
roof  line,  so  that  people  could  travel  across  the  top 
of  the  buildings.  And  as  they  went  up  the  storeys 
grew  lower  until  the  top  storeys  were  only  five  or  six 
feet  high. 

Probably  the  greatest  evil  resulting  from  hig^li 
buildings  is  that  of  street  congestion.  The  high  build- 
ing houses  thousands  of  people,  nearly  all  of  whom 
enter  and  leave  the  building  about  the  same  time  daily. 
To  come  from  their  homes,  which  are  scattered  in  all 
directions,  they  require  street  cars,  automobiles  or 
other  vehicles,  which  as  they  converge  to  one  point, 
create  serious  congestion  on  roadways,  as  well  as  side- 
walks. For  example,  a  building  housing  1,000  people 
calls  for  the  use  of  12  or  15  street  cars  to  carry  the 
occupants,  and  these  cars  would  fill  the  car  tracks  for 
an  ordinary  city  block.  It  rau.st  be  remembered  that 
for  each  1,000  fixed  users  of  a  building,  there  must  be 

♦Extracts  from  a  paper  by  V.  D.  Allen,  before  the  Cleveland  Engineering 
Society. 


several  hundred  transients  to  be  reckoned  with.  If 
one  large  building  has  so  pronounced  an  eft'ect  upon 
.street  congestion,  what  must  be  the  result  when  we 
reach  the  point  where  we  have  entire  city  blocks  so 
improved. 

.  A  traffic  count  in  New  York  shows  us  the  startling 
effect  of  congestion.  On  Fifth  Avenue  at  Forty-second 
Street,  from  8.30  a.m.  to  6.30  p.m.,  a  period  of  ten 
hours,  during  which  time  there  passed  18,800  vehicles 
and  137,780  pedestrains,  and  for  the  same  hours  counts 
taken  at  ten  points  on  Fifth  Avenue,  ranging  from 
Fourteenth  Street  to  Fifty-ninth  Street  inclusive, 
showed  an  average  of  14,096  vehicles  and  82,506  ped- 
estrians. We  think  of  a  city  having  a  population  of 
137,000  as  a  real  town,  yet  here  we  have  a  condition 
where  all  the  people  of  a  large  city  pass  one  point  on 
one  street  in  a  period  of  ten  hours,  and  a  mass  of  ve- 
hicles, which,  allowing  20  feet  to  each  one,  would 
make  a  procession  71  riiiles  long,  also  passing  at  the 
same  time.  Such  vast  numbers  are  more  than  we  can 
fully  realize,  and  should  be  of  themselves  sufficient 
comment. 

Manifestly,  with  such  crowds  in  the  street,  there 
must  be  serious  congestion  within  the  buildings  them- 
selves, some  of  which  house  as  many  as  3,500  people, 
to  which,  if  we  add  the  transients,  we  can  safely  esti- 
mate that  more  than  4,000  persons  are  in  the  building 
at  any  moment  for  a  number  of  hours  each  day.  Four 
times  daily  these  persons  must  enter  or  leave  the  build- 
ing in  a  comparatively  short  space  of  time,  which  must 
create  an  elevator  congestion  that  is  both  serious  and 
dangerous. 

Let  us  consider  some  of  the  results  of  the  street  and 
building  congestion : 

Obviously,  the  wear  on  the  street  pavement  must 
be  very  severe,  and  the  cost  of  maintaining  good  streets 
under  such  a  concentrated  heavy  traf^c  is  of  necessity 
high.  The  problem  of  street  building,  to  stand  up 
under  heavy  traffic  in  the  cities  is  a  serious  one  as 
every  engineer  knows.  There  must  also  be  present 
a  large  amount  of  dirt,  dust  and  other  debris,  which 
when  blown  by  the  wind  is  injurious  to  goods,  build- 
ings, furnishings  and  health.  Estimates  have  been 
made  from  time  to  time  of  the  property  loss  due  to 
smoke  and  dirt  in  cities,  and  the  most  conservative  of 
these  estimates  are  very  large  amounts.  .  The  noise 
and  confusion  resulting  from  so  vast  a  throng  of  mov- 
ing people  and  vehicles  is  very  great,  and  according 
to  the  medical  authorities,  produces  a  noticeably  in- 
jurious effect  on  the  health  of  those  who  are  constantly 
a  part  of  it. 

There  are  many  problems  of  transportation,  both 
of  humans  and  produce  which  are  created  by  this  con- 
gestion. 

The  collecting  and  concentrating  of  such  great 
numbers  of  people  into  a  small  area  and  distributing 
them  to  their  homes  again  daily,  brings  street,  street 
car,  terminals,  shelter  and  other  problems  of  great 
magnitude  and  difficulty.  The  raw  material  which 
they  use,  and  the  finished  product  which  is  produced 
from  them,  together  with   the  appliances  and   power 
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used  in  the  processes,  and  the  feeding  of  those  so 
engaged,  creates  problems  of  transportation  and  hand- 
ling of  goods,  which  are  large  and  complicated. 

Besides  the  congestion  above  the  surface,  there  is 
a  serious  congestion  beneath  the  surface  of  the  streets, 
for  the  ])resence  of  many  large  buildings  recpiires  an 
increase  in  the  sewers,  water  lines  and  conduits,  and 
other  ground  service,  as  well  as  the  constant  tearing 
up  of  the  already  over-crowded  street  surfaces  to  re- 
new or  repair  the  underground  work.  Investigation 
shows  that  as  congestion  of  traffic  on  .streets  increases, 
the  number  of  accidents  increase  in  about  the  .same, 
or  ])erhaps  in  an  accelerating  ratio,  and  of  necessity 
the  num1)cr  of  men  employed  as  traffic  officers  must 
be  increased,  which  is  another  cost  that  the  city  as 
a  whole  must  pay  that  we  may  have  high  buildings. 

Anotli,er  effect  of  congestion  is  the  j)roblem  of  the 
feeding  of  this  vast  throng  of  people  at  the  noon  hour. 
There  can  be  no  doubt  that  this  shows  itself  in  lower 
health  since  thousands  must  cat  in  a  hurry,  food 
which  is  poorly  cooked,  and  under  con<litions  which 
are  not  congenial,  and  after  their  meal  there  is  no 
chance  for  the  relaxation  or  the  recreation  which  they 
need.  .  . 

The  loss  of  .sunlight  at  the  street  surface  and  to 
the  surrounding  buildings  is  in  itself  an  evil  of  suffi- 
cient magnitude  to  condemn  high  buildings.  I  shall 
give  you  some  figures  developed  by  the  engineers  of 
the  New  York  Commission.  They  apply  with  equal 
force  to  Cleveland,  since  we  aire  in  about  the  same 
latitude  as  New  York."  They  base  their  figures  on 
the  shortest  day  of  the  year,  which  is  December  21 
at  noon,  and  find  that  the  Adams  Express  Company 
Building,  which  is  424  feet  high,  casts  a  shadow  875 
feet  long.  The  Equitable  Building,  which  is  493  feet 
long,  casts  a  shadow  1,018  feet  long.  The  Singer 
tower,  which  is  546  feet,  casts  a  .shadow  1,127  feet 
long,  and  the  Woolworth  tower,  which  is  791  feet 
high,  casts  a  shadow  1,635  feet  long. 

Cutting  off  the  suidight  from  the  street  produces  a 
damp  and  dreary  effect,  alike  depressing  and  unsan- 
itary, but  while  the  loss  of  sunlight  at  the  street  sur- 
face is  bad,  the  effect  of  cutting  off  sunlight  on  the 
occupants  of  the  buildings  is  a  more  serious  evil. 

Under  the  same  condition,  that  is,  at  noon,  Decem- 
ber 21,  at  a  north  and  .south  street,  and  having  build- 
ings on  both  sides  of  the  street,  one  and  thirty-five 
h-undredths  times  the  width  of  the  street  in  height,  it 
is  claimed  that  all  the  windows  get  some  direct  sun- 
light, but  if  the  buildings  were  increased  to  one  and 
one-half  times  the  width  of  the  .street  in  height,  then 
but  90  per  cent,  of  the  windows  will  get  direct  sun- 
light, and  as  the  height  of  the  buildings  are  increased 
the  amount  of  windows  getting  direct  sunlight  de- 
creases rajjidly  until  when  we  have  buildings  six  times 
the  width  of  the  street  in  height,  the  jiercentage  of 
windows  which  receive  direct  light  is  reduced  to  22^. 

Not  only  this,  but  under  the  same  condition  a 
window  which  has  a  building  on  the  op])osite  side  of 
the  street  one  time  the  width  of  the  street  above  it, 
has"direct  sunlight  entering  it  but  12  per  cent,  of  the 
time  that  the  light  woukl  enter  an  unobstructed  win- 
dow. This  loss  of  sunlight  reacts  unfavorably  on  the 
general  health  of  the  occupants  of  the  building  and 
since  it  is  necessary  to  use  artificial  light  all  the  time, 
the  strain  on  the  eyes  of  the  persons  in  such  buildings 
is  .severe  and  results  in  many  forms  of  human  ills, 
which  of  course,  decreases  the  efficiency  of  these  per- 
sons as  producers. 

There  is  also  the  cost   and   maintenance   of   light 


and  the  inferior  product  resulting  to  be  added  to  the 
economic  wastes  chargeable  to  high  buildings.  The 
air  in  the  streets,  courts  and  yards  which  are  flanked 
by  high  buildings  into  which  but  little  direct  sunlight 
can  shine  is,  according  to  the  best  authorities,  injuri- 
ous to  health,  since  the  sun's  rays  have  the  power  of 
purifying  the  air  as  nothing  else  can. 

In   the   modern   high   tenements   we  have   another    .M 
class  of  evils  due  to  abnormal  domestic  conditions,  and     S 
when  those  who  toil  in  the  high  commercial  building, 
as  i.s  frequently  the  case,  are  compelled  to  live  in  high 
tenements,  it  seems  to  me  we  have  created  a  condition        | 
of  life  which  is  doubly  destructive  to  the  progress  of 
the  human  race.  ' 

Students  of  high  buildings  have  placed  much  em- 
phasis on  the  fire  hazard  created  by  these  building>, 
and   while  it  is  an   important   feature  and   should   be 
considered,  it  is  in  my  judgment  not  .so  important  an 
objection  to  them  as  has  generally  been  contended.        j 
It  is  true  that  the  fire  departments  cannf)t  reach  a  fire       J 
which   is   more   than   80  or  90  feet  above   the   street       l| 
except  by  the  use  of  a  stand  pipe,  but  the  danger  from 
fires  in  office  buildings  is  very  small  and  can  be  al- 
most eliminated  by  the  use  of  fireproof  material  in  their 
construction  and   the  proper  protection  of  wall   and 
vertical  openings  by  fireproof  windows  and  doors. 

The  financial  side  of  this  (juestion  deserves  a  word. 
The  testimony  given  before  the  New  York  Comnii> 
sion  demonstrated  that  the  skyscraper  was  not  a  good 
I)aying  investment.  While  it  is  true  that  one  such 
l)uilding  standing  alone  will  pay,  since  it  can  get  it< 
light  and  air  from  the  surrounding  property,  yet  when 
other  buildings  are  around  it  and  it  has  lost  this  ad- 
vantage, then  its  renting  value  decrease  accordingly. 
In  the  la.st  analysis,  high  buildings  beget  high  land 
values,  land  values  which  are  speculative  in  nature, 
and  it  remains  to  be  proven  that  such  land  value-;  arr 
a  benefit  to  the  community. 


New  Book 

Handbook  of  Hydraulics — by  Horace  William ~ 
King,  jirofessor  of  hydraulic  engineering,  University  <ii 
Michigan;  McGraw-Hill  Book  Company,  Inc.,  New 
York,  publishers.  This  book  is  intended  i)rimarilv  to 
assist  in  the  .solution  of  hydraulic  problems.  The 
author  has  kept  in  mind  the  twofold  purpose  of  secui 
ing  accuracy  consistent  with  the  best  experiments  and 
of  simplifying  calculations.  .'\  large  portion  of  the 
book  is  given  over  to  tables.  A  knowledge  of  the  fun- 
damental princii)les  of  hydraulics  is  ])resui)posed,  and 
derivations  have  been  omitted  except  where  they  n\< 
I)ear  necessary  in  exidaining  new  methods.  The  oldi  i 
and  commonly  accepted  formulae  are.  given  ])referenc( 
over  the  new,  except  where  there  would  be  a  distin^'. 
gain  in  accuracy  or  sim])licity.  The  author  dei)art~ 
from  standard  .American  i)ractice  in  advocating  the  usr 
of  the  Manning  formula  in  ])lace  of  the  Kutter  formula 
New  weir  formulae  are  also  submitted.  I'!x|)onentiaI 
formulae  are  advocated  for  ])ipes,  and  a  simi)lifri(i 
method  of  using  them  is  given.  The  book  is  designed 
for  i)ractising  engineers  and  advanced  students;  42.^ 
pages,  flexible  cover  ;  a])i)roximate  size.  4x7  inches. 


The  Eastern  Flexible  Conduit  Conqiany,  of  Brook 
lyn,  N.Y.,  announce  a  change  in  name  to  I'lastern  TuIk 
and  Tool  Company,  Inc.,  because  of  the  fact  that  thcx 
have  added  a  line  of  drill  chucks  and  small  tools.  Thi\ 
will  continue  to  manufacture  metallis  and  non-nictallir 
conduit  and  armored  cable. 
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Are  Lightning  Rods  a  Protection 
Against  Fire? 

AI'AI'F.R  compiled  by  R.  S.  Whiting,  architec- 
tural engineer,  and  ])ul)lished  by  the  National 
Liunljer  Manufacturers'  Association,  contains 
suggestions  regarding  the  value  of  lightning 
rods.  Statistics  show  that  in  the  United  States  the 
annual  property  loss  due  to  lightning  is  about  $8,000,- 
OOO,  while  the  average  number  of  persons  struck  l)y 
lightning  is  1,500.  Mr.  Whiting  states  that  lightning 
rods  reduce  the  fire  hazard  80  to  90  per  cent,  in  the 
case  of  houses  and  99  per  cent,  in  the  case  of  barns. 
Any  style  or  system  of  lightning  rods  is  better  than 
none  at  all,  but  in  order  to  procure  the  highest  degree 
of  efficiency  standard  rods  .should  be  used. 

The  Metals  Used 

The  metals  used  consist  of  coi)per  and  iron.  The 
iron  should  be  galvanized  to  prevent  rust;  the  rods 
may  be  ])ainted. 

Air  terminals  should  be  located  at  all  high  ])oints 
and  i)rojections,  and  the  distance  between  the  points 
along  ridges  and  parai>ets  should  not  exceed  25  ft. 
Down  rods  should  be  run  in  such  a  manner  that  the 
discharge  on  any  one  terminal  may  have  two  or  more 
])aths  from  the  base  of  terminal  to  the  ground  where 
practicable.  As  straight  a  run  as  ])ossible  should  be 
provided  for  the  down  rods,  and  the  fasteners  should 
be  spaced  not  more  than  5  ft.  apart  and  be  of  the  same 
material  as  the  rods.  They  should  l)e  securely  fas- 
tened in  i)lace,  suitable  allowance  being  made  for  ex- 
pansion. Three  ground  terminals  must  be  provided 
where  the  required  number  of  air  terminals  is  more 
than  six,  but  not  more  than  twelve. 

Too  much  stress  cannot  be  laid  on  the  necessity  of 
properly  installing  ground  terminals,  as  they  are  the 
means  by  which  electric  contact  is  made  between  the 
lightning  rod  and  the  earth. 

Buildings  and  Tanks 

In  the  case  of  a  two-gable  house  the  ground  ter- 
minals are  placed  to  good  advantage  at  diagonally  o'p- 
])osite  corners,  one  terminal  being  placed  where  the 
rain-spout  discharges. 

Regarding  the  lightning  equii)ment  for  water-tow- 
ers, the  height  of  the  structure  determines  the  size  of 
the  conductor.  Only  one  air  terminal  is  required, 
located  and  properly  supported  at  the  highest  point  of 
the  roof.  Tanks  higher  than  60  ft.  should  have  at  least 
two  ground  terminals,  while  steel  tanks  supported  on 
steel  trestles  need  be  provided  only  with  ground  ter- 
minals, properly  Ijonded  to  the  bottom  of  the  trestle. 

The  expense  of  installing  a  standard  lighting  sys- 
tem becomes  a  matter  of  little  consecpience  as  com- 
l^ared  with  the  expense  of  rebuilding  at  the  ])resent 
hisrh  cost  of  materials. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Personals 

City  Engineer  A.  B.  Manson,  of  Stratford,  Ont.,  on  the 
occasion  of  his  departure  to  join  the  Canadian  Engineers  as 
a  lieutenant,  received  several  handsome  presentations  from 
the  aldermen,  the  city  hall  employees,  the  park  l)oard  and 
tlie  officers  of  the  28th   Regiment. 

Flight  Lieut.  Sydney  Arthur  Hustwitt,  a  1914  graduate 
of  the  Faculty  of  Applied  Science  and  Engineering,  Toronto, 
has  recently  been  reported  missing.  Lieut.  Hustwitt  was 
previously  with  the  Canadian  Engineers,  but  subsequently 
transferred  to  the  Royal  Flying  Corps.  Before  his  enlistment 
he  had  been  on  the  staff  of  the  Welland  Canal  office. 


The  construction  and  repair  work  for  which  permits 
were  issued  in  Halifax  during  April  amounted  in  value  to 
$306,8.50,  making  the  total  for  the  first  four  months  of  the 
year  $486,160. 

Building  permjts  issued  in  Welland,  Ont.,  for  the  montli 
of  April  are  valued  at  $.52,0.5.5,  as  compared  with  $,5H,4fi9  in 
April,  1917.  The  total  for  the  first  four  months  of  the  year  is 
$83,605,  wl  ich  compares  with  $9.5, 349  for  the  same  period  last 
year. 

An  order-in-council  has  been  passed  authorizing  the 
Canaadian  Northern  Railway  to  proceed  willi  the  construc- 
tion of  the  Hanna-Mcdicine  Hat  branch  of  that  road.  It 
is  proposed  to  lay  rails  from  Hanna  south  to  the  river  this 
summer. 

A  sardine  packing  plant  is  now  being  erected  at  West 
St.  John,  N.B.,  above  Navy  Island,  by  the  Booth  Fisheries 
Company,  of  Chicago,  at  a  cost  of  about  $75,000.  A  wharf 
160  feet  long  with  a  face  of  50  feet  is  also  being  added  to 
the  present  wharf. 

Building  permit  figures  reported  by  City  Architect 
Chausse,  of  Montreal,  are  as  follows:  April,  1918,  200  permits, 
value  .$648,510;  April  1917,  215  permits,  $632,940;  from  January 
1  to  April  30,  1918,  374  permits,  $1,083,325;  same  period.  1917. 
408  permits,  $1,618,860. 

The  Dominion  Steel  Products  Company  have  purchased 
35  acres  of  land  owned  by  the  Water  Commission  of  Brant- 
ford,  Ont.,  at  a  cost  of  $43,500.  The  erection  of  100  homes 
for  employees  of  the  company  will  be  proceeded  with  at  once 
and  an  outlay  of  $450,000  is  planned  on  development. 

The  ratepayers  of  Trenton,  Ont.,  have  passed  the  by- 
law to  purchase  the  waterworks  system  from  the  Hydro- 
electric Commission  of  Ontario,  which  acquired  it  from  the 
Seymour  Power  &  Light  Company,  when  that  concern  was 
absorbed  by  the  Hydro.     The  amount  involved  is  $21,000. 

Among  the  items  passed  on  the  estimates  of  the  Depart- 
ment of  Railways  and  Canals  was  a  sum  of  $500,000  for  the 
continuance  of  the  construction  of  the  Trent  Canal.  An  ap- 
propriation of  $1,850,000  was  .also  passed  for  construction 
work  on  the  Welland  Canal,  and  $43,000  for  improvements 
to  the   Ontario  St.   Lawrence   Canal. 

The  Dominion  Government  is  expropriating  the  St.  An- 
drew's College,  Toronto,  with  its  25-acre  site,  for  use  as  a 
concentration  and  hospital  centre  for  returned  soldiers.  A 
large  building  scheme  is  to  be  undertaken  by  the  Department 
of  Public  Works  this  summer  and  an  expenditure  of  over  a 
million   dollars  is  contemplated. 

As  a  result  of  the  visit  of  Mr.  J.  F.  Whitson,  Commis- 
sioner of  the  Northern  Development  Branch  of  the  Ontario 
(iovernment,  to  Rainy  River,  a  good  roads  association  has 
been  formed  to  cover  the  territory  between  that  town  and 
Barwick.  The  official  name  is  "The  Rainy  River  Good  Roads 
\ssociation,"  and  its  object,  "to  co-operate  in  securing  and 
maintaining  good  roads  in  the  district  in  which  we  reside." 

Works  Commissioner  Harris,  of  Toronto,  will  report  to 
the  Works  Committee  at  its  next  meeting,  on  the  construc- 
tion of  a  temporary  bridge  running  east  and  west  over  Glen 
Road,  as  part  of  the  Bloor  Street  Viaduct.  This  bridge  will 
accommodate  street  railway,  vehicular  and  pedestrian  traffic. 
It  was  not  thought  advisable  to  go  on  with  anything  of  a  per- 
manent character,  pending  the  settlement  of  the  fill  for  the 
viaduct  on  both  sides  of  Glen   Road. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Brooke  Township,  Ont. 

Tenders  are  lieing  received  by  the 
clerk,  W.  J.  Reed,  Inwood,  until  June  1 
for  repairs  to  drains  for  the  Township 
Council. 

Cap  de  la  Madeleine,  Que. 

Town  Council  contemplate  the  con- 
struction of  6,000  square  yards  of  con- 
crete sidewalks  costiuR  $l'.l,000.  Chair- 
man,  1.    Roohefort. 

Enniskillen  Township,  Ont. 

Townshi])  Council  contenii)late  the  con- 
struction of  several  new  drains.  Clerk, 
Geo.  V.  Wyant,  Tetrolea. 

Essex,  Ont. 

Town  Council  contemplate  the  con- 
structioti  of  cement  sidewalks.  Clerk,  R. 
R.   Brett. 

Fort  William,  Ont. 

The  City  t'ouncil  contemplate  the  con- 
struction of  macadam  pavement  on  Ar- 
thur Street.     Engineer,  C.  B.  Symes. 

Glencoe,  Ont. 

Tenders  are  being  received  by  the 
clerk,  (has.  George,  until  June  3  for  12- 
inch  tile  drain  on  Main  Street  for  the 
Town   Council. 

Mersea  Township,  Ont. 

Tenders  will  likely  be  called  before 
June  1  for  the  construction  of  a  drain- 
age system  for  the  Township  Council. 
Clerk,  A.   Hairsine.   T.eamiugton. 

North  Tilbury  Township,  Ont.  ^ 

■  I'lans  are  in  progress  for  Trembley 
Creek  drain  costing  $:iO,000  for  the  Town- 
ship Council.  Engineer,  J.  J.  Newman. 
Davis  Block,  Windsor. 

Ottawa,  Ont. 

The  Beechwood  Creamery  Company, 
Central  Chambers,  contemplate  the  con- 
struction of  a  tarvia  road  costing  $8,000. 
Secretary-treasurer,  Cecil  Bethune,  Cen- 
tral Chambers. 

The  City  Council  will  construct  sewer 
costing  $:j,000  on  Carling  Avenue,  from 
Fisher  Street  to  City  Limits.  Clerk,  N. 
H.   T.   Lett. 

Petite  Riviere,  Que. 

The  Municipality  of  Petite  Riviere  con- 
template the  construction  of  five  miles 
of  macadam  roadway.  Engineer,  M. 
Henry,  Roads  Dept.,  Parliament  Bldgs., 
Quebec. 

Victoria,  B.C. 

The    City    Council    will    construct    as- 
phalt   pavement    costing    $13,000    at    the 
.lower  end  of  Yates  Street.     Clerk,  W.  J. 
Dowler. 

CONTRACTS  AWARDED 
Amherstburg,  Ont. 

I'ettypieces  Ltd.  have  the  contract  for 
the   construction    of   reinforced    concrete 


pavement   and   c.ement    curbs   on   Apsley 
Street   for  the  Town  Council. 

Bienville,  Que. 

M.  George  Therrien,  Fraser  Street, 
Levis,  has  the  general, contract  for  the 
construction  of  macadam  pavement  cost- 
ing $4,000  on  Wolfe  Street  for  the  Town 
Council. 

M.  Geo.  Therrien,  Fraser  Street,  Levis, 
has  the  general  contract  for  the  construc- 
tion of  concrete  sidewalks  costing  $4,000 
for  the   residents  of  Wolfe  Street. 

Cap  de  la  Madeleine,  Que. 

A.  Brosseau  has  the  general  contract 
and  is  in  the  market  on  30,000  bags  of 
cement  and  r>,000  cubic  yards  of  crushed 
stone  for  the  construction  of  sidewalks 
costing  $3,000  for  the  Town   Council. 

Maiden  Township,  Ont. 

Thos.  Morgan,  care  of  clerk,  Howard 
Gibb,  R.  R.  No.  3,  Amherstburg,  has  the. 
general  contract  for  drainage  work  for 
the  Township  Council. 

Tilbury,  Ont. 

Scratch  &  Link.  Leamington,  have  the 
general  contract  for  $7,000  pavement  for 
the  Township  Council. 

Toronto,  Ont. 

Verrocchio  &  Castellani,  .53  Greenlaw 
Ave.,  have  the  general  contract  for  grad- 
ing 15.000  cubic  yards  of  roadway  at 
Locust  Hill  for  the  Toronto  &  York 
Highway  Commission,  .'i"  Adelaide  St.  E. 

Trail,  B.C. 

\'.  Bianco  has  the  general  contract  for 
the  construction  of  sewers  costing  $3,139 
on  Green  and  Riverside  Ave.  for  the 
City  Council. 

Virden,  Man. 

J.  E.  Boyvin  has  the  general  contract 
for  road  grading,  concrete  pipes  and  cul- 
verts  for   tile   Town   Council. 


Railroads,  Bridges  and  Wharves 

East  Williams  Township,  Ont. 

Tenders  will  be  received  by  the  clerk, 
Wui.  McCallum.  Ailsa  Craig,  until  May 
2()  for  the  erection  of  "McArthur"  bridge 
costincr  $10,000,  lor  the  Township  Coun- 
cil. Plans  and  soecifications  with  the 
engineer,  Chas.  Talbot,  County  Bldgs., 
London. 

North  Dorchester  Township,  Ont. 

Tenders  will  be  Called  bv  the  engineer, 
Chas."  Talbot,  County  Bldg.,  London, 
June  1  for  the  construction  of  two  con- 
crete bridges,  IR  feet  long,  for  the  Town- 
ship Council. 

Underwood,   Ont. 

County  Council  contemplate  rebuilding 
bridge.  County  clerk,  P.  A.  Malcolmson, 
Walkerton. 

CONTRACTS  AWARDED 
Blenheim  Township,  Ont. 

J  as.  A.  \  ance,  \Voodstock,  has  the 
floor  and   steel   work   and    Bain   &   Ross, 


embro.    the   abutments   for   $12,000   steel 
bridge  for  the  Township  Council. 

Minto  Township,  Ont. 

John  Tilker,  Jr.,  Harriston,  has  the 
general  contract  for  48-foot  concrete 
truss  bridge  costing  $3,700  for  the  Town- 
ship Council. 

Moose  Jaw,  Sask. 

J.  H.  Saunders.  Confederation  Life 
Bldg.,  Winnipeg,  has  the  general  con- 
tract for  mechanical  coaling  plant,  etc.. 
for  the  Canadian  Pacific  Railway,  head 
office,   Montreal. 

Peel  Township,  Ont. 

Jolin  Tilker,  Harriston,  has  the  gen- 
eral contract  for  $5,300  concrete  arch 
bridge   for  the  Township   Council. 

Regina,  Sask. 

J.  H.  .Saunders,  Confederation  Life 
Bldg.,  Winnipeg,  has  the  general  con- 
tract for  extension  to  freight  shed  for 
the  Canadian  Pacific  Railway,  head  ofliice, 
Montreal. 

Saskatchewan,  Province  of 

J.  H.  .Saunders,  Confederation  Life 
Bldg.,  Winnipeg,  has  the  general  con- 
tract for  railway  buildings,  etc.,  at  Wey- 
burn  and  Swift  Current  for  the  Canadian 
Pacific  Railway,  head  oflTice.  Montreal. 

St.  Pascal,  Que. 

Arthur  Albert  lias  llie  general  contract 
and  will  let  steel  work  for  the  erection 
of  a  reinforced  concrete  bridge  over  Poi- 
virers  Stream  for  the  Town  Council. 

Wheatland,  Man. 

Mr.  Bradley.  Brandon,  or  care  of  sec- 
retary-treasurer, John  .\.  Dyer,  Wheat- 
land, has  the  general  contract  for  con- 
crete bridge,  etc.,  for  the  Municipality 
of   Daly. 


Public  Buildings,  Churches 
and  Schools 

Alliance,  Alta. 

Tlie  erection  of  a  church  is  contemp- 
lated by  the  church  congregation.  Pas- 
tor, R.  Clegg. 

Cap  de  la  Madeleine,  Que. 

The  Roman  Catholic  Commission  will 
erect  two  1  ^  storey  frame  schools  cost- 
ing $S,000  each.  Secretary-treasurer, 
Pierre   Montplaisir. 

Chauvin,  Alta. 

Tenders    arc  being    received    for    the 

erection     of     a  school     for  the   Public 

.Scho(d   Board.  Secretary,  T.    II.   Saul. 

Durham,  Ont. 

Plans  will  be  prepared  for  a  church 
for  the  Catholic  Congregation.  Priest, 
Father  Kchoe,  Mount  Forest. 

Fernie,  B.C. 

Plans  are  being  prepared  for  a  $10,- 
500  school  for  the  School  Board.  Sec- 
retary, Arthur  J.  MoSatt. 

Halifax.  N.S. 

Tenders  will  he  called  shortly  for  re- 
pairs to  "Oxford"  school  for  the  School 
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eralion,  hi.s  available  plant,  and  his  finaHcial  rejripon.si- 
l)i!ity.  The  actual  cost  of  the  work  includes,  in  addition 
to  materials,  supplies,  and  labor,  alhjwances  for  salaries 
and  cost  of  the  field  office,  plant  rental,  insurance  ])re- 
niiums,  transportation  e.xpenses,  and  such  other  items 
of  ex|)enses  as  should,  in  the  oi)inion  of  the  engineer,  be 
included  in  the  cost  of  the  work." 
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Special  Gantract  Form 

Provides  Against  Ghanging  Prices 

0\\  ING  to  the  difficulty  of  estimating  coii-^truc- 
tion  costs  at  the  present  time,  owing  to  the  vari- 
ations in  conditions  and  ])rices  entering  into  the 
work,  a  s])ecial  contract  form  has  been  drawn 
u|)  by  the  ISureau  of  Yards  and  Docks  of  the  L-nited 
States  Navy.     An  interesting  description  of  the  form 
a])pears  in  Contracting  of  May  15: 

"In  general  terms,  this  form  of  contract  provides 
that  the  contractor  shall  bid  on  an  estimated  net  cost  of 
work,  and  add  thereto  a  contractor's  estimated  jirofit 
fee  not  to  exceed  10  per  cent,  of  the  estimated  cost,  if 
the  actual  cost  of  the  work  is  less  than  the  contractor's 
estimated  cost,  the  contractor  shall  be  paid  his  estimat- 
ed profit  fee.  plus  one-half  the  saving  between  the  esti- 
mated cost  and  the  actual  cost  of  the  work.  If  the 
actual  cost  exceeds  the  estimated  cost  of  the  work,  the 
contractor  receives  his  estimated  profit  fee,  less  one- 
half  the  excess  between  the  actual  costs  and  the  esti- 
mated cost  of  the  work.;  l)ut  in  no  event  shall  the  con- 
tractor receive  less  than  one-third  of  his  profit  fee. 
"The  experience  of  the  bidder  is  taken  into  consid- 


The  Part  Payment  Plan 
For  Industrial  Housing 

Al>()OKLI<7P  just  i)ublished  by  the  luigineering 
liureau  of  the  National  Lumber  Manufactur- 
ers' Association,  entitled  "Housing  and  Indus- 
try," gives  some  useful  information  regarding 
the  purchase  of  houses,  built  by  industrial  concerns  for 
their  workmen,  on  a  part  payment  basis.  The  article 
jioints  out  that  the  renting  of  hoines  is  not  a  satisfac- 
tory .solution  of  the  "holding  labor"* situation.  The 
method  employed  by  some  large  firms  at  the  i)resent 
day,  in  order  to  help  their  employees  to  own  their  own 
homes,  without  having  to  purchase  them  outright 
when  built,  is  to  build  houses  costing  somewhere  about 
$-l-,O0O.  Many  of  these  are  built  entirely  of  wood,  in 
bungalow  style,  on  lots  50  x  100  feet.  Simple  and 
varied  designs  are  used  in  order  to  relieve  monotony, 
while  the  50  foot  frontage  leaves  considerable  ground 
on  each  side  of  the  house,  adding  to  the  beauty  of  the 
surroundings. 

The  plan  of  payment  by  the  installment  method  in 
general  consists  of  a  first  payment  of  10  ])er  cent,  of 
the  full  value  and  a  monthly  payment  of  1  per  cent,  per 
month.  Thus  if  the  selling  price  was  $4,C00,  a  $400 
cash  ])ayment  was  reciuired,  with  $-10  per  month  until 
the  balance  was  paid. 

Schedule  of  Payments 

In  Massachusetts  a  large  company  gave 
men  the  following  schedule  of  payments: 

^'our  total  ]:)urchase  ])rice  is 

^'ou  have  made  a  first  payment  of  10  per  cent. 
N'ou  are  borrowing  on  mortgage,  the  balance. 
The  amount  due  in  12  years,  secured  by  time 

note,  is 

The  balance,  secured  by  demand  note,  is  .... 
Your  monthly  interest  during  first  12  years 

will  be   

Your  monthly  payment  to  co-operative  bank 

will  be 

Your  total  monthly  payments  during  first  12 

years r . 

•Your    monthly    interest    payment    after    12 

years  will  be 

Total  loan $3,466.35      Demand  loan  ... 

l'"ive  per  cent..  .  173.32  I-'ive  i)er  cent.  .. 
1/12 14.45      1/12 


its  work- 

$3,851.50 

385.15 

3,-166.35 

1.000.00 
2.466.35 

14.45 

5.00 

iy.45 

10.30 

$2,466.35 

123.32 

10.30 


Special   Meeting  Saskatchewan 
Branch  G.  S.G.  E. 

On  May  2}t  the  Saskatchewan  Branch  of  the  Can- 
adian Society  of  Civil  Engineers  held  a  special  meet- 
ing in  the  Assiniboia  Club,  Regina,  at  which  Mr.  G. 
F.  Porter,  chief  construction  engineer  of  the  St.  Law- 
rence Bridge  Company,  gave  an  illustrated  lecture  on 
the  construction  of  the  Quebec  Bridge.  Another  in-' 
teresting  feature  was  the  unveiling  of  the  honor  roll 
of  the  branch  by  Lieutenant-Governor  Lake.  A  ban- 
tjuet  also  added  to  the  enjoyment  of  the  evening. 


426 


THE    CONTRACT    RECORD 


M;r 


Toronto  Bureau  of  Municipal  Research 
Makes  Some  Valuable  Suggestions 

THE  fourth  annual  report  of  the  Toronto  Bureau 
of  Munici])al  Research  for  the  year  ending  Feb. 
28,  1918,  has  recently  been  issued.  This  book- 
let contains  the  reports  of  the  council  and  man- 
aging director,  financial  statements  covering  the  past 
year  and  estimates  for  this  present  year,  also  a  list 
of  guarantors,  members  and  contributors.  In  the  re- 
port of  the  council,  signed  by  John  Macdonakl,  presi- 
dent, and  John  I.  Sutclififc,  secretary-treasurer,  it  is 
stated  that  during  the  year,  nine  meetings  of  the  full 
council  and  forty-five  of  its  executive  committee  have 
been  held,  and  that  the  Bureau  has  pursued  its  jxilicy 
of  looking  into  the  facts  of  city  government  and  report- 
ing them  to  the  citizens  in  as  clear  and  mibiased  a  way 
as  possible.  The  report  of  the  managing  director  goes 
a  little  more  fully  into  the  work  of  the  Bureau  and 
makes  some  interesting  suggestions  and  comments  re- 
garding civic  affairs.  With  regard  to  "Municipal  trad- 
ing oi)erations,"  a  (piotation  is  repeated  from  a  former 
publication  of  the  Bureau,  as  follows : 

Make  Civic  Departments  Self-Supporting 

"When  the  city  goes  into  business,  that  is,  estab- 
lishes undertakings  to  be  supported  like  mo.st  busi- 
nesses by  revenues  arising  from  the  undertakings 
themselves,  and  not  out  of  taxation,  it  does  not  and 
should  not  expect  profits,  as  profits  mean  that  con- 
sumers are  bearing  an  additional  burden  in  order  that 
the  taxpayer  may  have  a  lighter  load.  On  the  other 
hand,  the  city  does,  and  ought  to,  expect  that  such 
undertakings  should  carry  themselves,  otherwise  the 
consumer  or  user  of  the  publicly-owned  utilities  is 
getting  his  service  at  less  than  cost  at  the  expense  of 
the  taxpayer,  who  must  pay  the  deficits. 

"As  a  general  proposition,  the  running  of  publicly- 
owned  utilities  on  other  than  a  self-supi)orting  basis 
is  liable  to  do  untold  harm  to  the  principle  of  "  ])ublic 
ownership." 

The  report  then  continues :  "  The  rea.sons  for  mak- 
ing municipal  trading  operations  self-supporting  are 
even  stronger  now  than  in  1916.  The  city  cannot 
afford  to  build  up  a  tradition  of  deficits  under  muni- 
cipal ownership.  It  must  not  adopt  any  policy  which 
will  undermine  its  financial  .strength  just  at  the  time 
when  the  taking  over  of  the  street  railway  is  upon  us." 

Reference  is  made  to  the  recommendations  of  the 
Commissioners  of  Works  and  Finance  as  to  increasing 
the  water  rates,  and  it  is  pointed'  out  that  "publicly- 
owned  utilities  exist  neither  for  the  purpose  of  reduc- 
ing the  tax  rate  nor  for  the  purpose  of  increasing  it, 
but  in  order  to  render  comnuinity  services  at  true 
cost." 

Department  Heads  Should  Form  Administrative 
Board 

The  report  commends  the  work  of  the  permanent 
heads  of  departments  and  affirms  that  these  heads  are 
the  only  element  in  our  system  of  municipal  govern- 
ment which  works  at  all  strongly  for  continuity.  It 
says : 

"The  effect  that  one  man  can  have  if  given  adequate 
authority  and  support  is  shown  by  the  results  of  mak- 
ing the  City  Treasurer,  first.  Commissioner  of  I<"inance, 
and  then,  in  effect,  Budget  Commissioner  of  the  city. 
The  only  great  mistakes  that  Council  seems  likely  to 
make  during  1918  will  ])robably  be  failures  to  adopt 
measures  already  recommended  by  the  Finance  Com- 
missioner and  the  Commissioner  of  Works. 


"The  natural  next  ste])  after  the  endownicni  m  die 
commissioner  of  F'inance  with  the  jKiwers  and  duties 
of  a  Budget  Ccjinmissioner  is  the  formation  of  an  .'\d- 
ministrative  Board,  made  up  of  the  heads  of  the  great 
administrative  departments,  the  Commissioner  of 
I'^inance  acting  as  Chairman  and  the  City  Clerk  as  Sec- 
retary. Such  an  organization  would  not  require  legis- 
lation if  regarded  simply  as  an  advisory  committee 
appointed  by  Council.  Its  duties  would  ))e  to  bring 
about  close  co-ordination  between  the  departments,  to 
make  recommendations  to  Coimcil  as  to  civic  policies, 
to  prepare  the  tentative  budget  and,  indirectly,  to  bring 
about  continuity  in  civic  policies  and  methods  of  ad- 
ministration. If  the  proposed  board  were  to  work  well 
in  practice,  it  should  be  given  a  statutory  basis." 

Another  valuable  suggestion  is  in  regard  to  the 
formation  of  a  national  institute  of  governmental  re- 
search and  public  service.  The  report  that  the  pre- 
valent educational  unrest  is  but  a  phase  of  the  general 
social,  economic  and  political  unrest  which  is  making 
itself  felt  in  all  ])arts  of  the  world,  and  that  if  this  un- 
rest is  to  have  its  full  effect  in  improved  conditions 
of  national  and  community  life,  some  organization  must 
be  set  up  whose  business  it  will  be  to  provide  the  fact 
basis  upon  which  action  must  be  taken. 


Importance  of  Fixing  Reinforcing  Bars 
While  Pouring  Concrete 

IN  order  that  the  reinforced  concrete  member  may 
be  moulded  to  exact  specifications,  it  is  import- 
ant to  prevent  the  reinforcing  from  being  dis- 
placed while  the  concrete  is  being  poured.  An 
article  a])pcars  in  "Building  Age,"  by  A.  M.  Wolf, 
C.E.,  regarding  the  above  important  feature  in  all 
concrete  construction.  In  the  early  days  of  the  use 
of  reinforced  concrete  no  s])ecial  means  of  holding 
bars  in  position  were  cm])loycd.  Sometimes  an  inch 
or  so  of  concrete  was  placed,  the  bars  laid  on  this  and 
the  remainder  of  the  concrete  poured.  Then  again, 
the  ui)per  portions  of  bent  bars  were  sup])ortcd  on 
blocks  of  wood  which  were  removed,  or  rather  intended 
to  be  removed,  after  nearly  all  the  concrete  was  in 
l)lace.  In  many  cases  these  were  forgotten  and  left 
in  the  concrete.  .Another  practice  which  is  still  cur- 
rent in  many  districts  is  to  ])lace  the  reinforcement 
directly  on  the  forms  and  start  pouring  concrete. 
After  an  inch  or  more  is  poured  the  bars  are  raised  an 
indefinite  amount  by  a  ct)mmon  laborer  armed  with 
a  hooked  bar  made  for  this  purpose. 

Anyone  can  readily  see  that  all  of  the  above  men- 
tioned methods  are  nothing  more  than  makeshifts  and 
deserve  only  condemnation.  Where  such  .shiftless 
methods  are  used,  the  actual  ])osition  of  the  bars  is 
\ery  likely  to  be  much  dift'erent  than  that  assmned  by 
the  designer,  and  the  strength  of  the  structure  is  more 
or  less  of  a  "  gamble." 

This  is  neither  good  practice  nor  econonn\  The 
method  and  means  of  supporting  the  reinforcing  bars 
should  be  elearly  indicated  on  plans,  these  details  be- 
ing just  as  iin|)ortant  as  the  proper  location  of  the 
bends  of  bars  and  stirrups.  Where  bars  are  bent  up 
into  the  tops  of  slabs  and  beams  they  can  be  best  sup- 
ported by  cross  bars  of  relatively  small  size  resting 
on  concrete  blocks  of  a  height  to  insure  the  exact  loca- 
tion of  bars.  Bars  in  the  bottoms  of  slabs  can  be  kept 
at  the  proper  height  by  small  Z-shaped  metal  clijjs 
and  spacing  bars,  to  which  the  reinforcing  bars  are 
wired. 

Where  reinforced  concrete  columns     with     spiral 
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hooping'  ;irc  used  it  is  essential  the  spiral  he  held 
iit;idly  from  end  to  end  so  as  to  have  the  piteh  of 
same  uniform.  This  is  easily  done  by  the  use  of  con- 
tinuous spacers  (of  which  there  are  various  kinds) 
attached  to  the  spirals  at  the  time  of  fabrication.  Three 
such  spacers  are  sufficient  for  spirals  of  small  core 
diameter  (say  up  to  24  ins.  diameter),  while  for  larger 
columns  the  spirals  should  have  four  spacers.  The  old 
practice  of  wiring  the  spiral  at  intervals  to  two  or 
more  of  the  longitudinal  bars  requires  very  rigid  in- 
spection to  insure  a  good  job,  and  even  then  there  is 
great  danger  of  the  spirals  being  spread  apart  or  mis- 
jilaced  while  concreting  the  column.  When  the  spirals 
are  kei)t  in  shape  by  continuous  spacers,  they  can  be 
used  as  a  form  to  wire  the  longitudinal  bars  to  at  the 
proper  spacing,  thereby  making  the  entire  colimin  re- 
inforcement a  unit  and  eliminating  the  danger  of  the 
steel  becoming  misplaced  while  the  concrete  is  poured. 
The  entire  reinforcing  unit  for  the  column  should  then 
be  wired  to  the  forms  in  such  a  way  as  to  keep  the 
outside  covering  of  concrete  as  near  uniform  as  pos- 
sible. 

The  Method  of  Devising  Supports 

Before  a  concrete  structure  can  be  properly  erected, 
someone  must  devise  a  means  for  holding  bars  in  posi- 
tion during  construction,  and  as  a  general  rule  a  good 
designer  is  more  capable  of  handling  these  details  sat- 
isfactorily and  to  good  advantage  than  anyone  else. 
If  such  detail  work  is  left  to  the  contractor,  the  own- 
ers, if  the  contractor  is  a  careful  bidder,  pay  very 
dearly  for  this  "  designing  service."  In  many  cases  it 
is  very  poor ;  on  the  other  hand,  if  the  contractor  is 
not  wideawake,  he  pays  the  bills.  This,  it  can  readily 
be  seen,  is  neither  fair  nor  economical,  and  is  sure  to 
add  to  the  frequent  occurrence  of  "wild"  and  "unbal- 
anced" bids,  es])ecially  on  large  contracts. 

In  the  fiat  slab  construction  it  is  highly  imperative 
that  bars  be  kept  in  the  proper  position,  namely,  in  the 
top  of  slab  around  column  heads  in  the  regions  of 
negative  moment  and  in  the  bottom  of  the  slab  at 
points  between  columns  where  the  tension  occurs  in 
the  bottom  of  the  slab.  This  can  be  done  for  the  por- 
tion where  bars  are  in  top  of  slab  by  using  previously 
moulded  concrete  blocks,  upon  which  the  supporting 
bars  can  be  held  up  from  the  forms  by  occasional  Z- 
shaped  clips  or  chains  of  steel,  the  bars  being  wired  to 
transverse  spacing  bars. 

When  such  methods  are  used  the  architect,  engi- 
neer and  owner  can  rest  assured,  other  conditions  be- 
ing properly  attended  to,  that  the  strength  of  a  struc- 
ture is  more  nearly  in  accordance  with  that  computed 
than  if  the  bars  are  blocked  up'  temporarily  on  wood 
blocks  which  are  removed  as  concreting  progresses. 


Lowering  a  Water  Main  While  Under 
Service  Pressure 

THE  following  method  of  lowering  a  water  main 
while  under  full  pressure  was  successfully  used 
liy  the  Water  Commission  of  Middletown, 
Conn., 
During  the  summer  of  1916  the  Water  Commission- 
ers of  Middletown,  Conn.,  lowered  1,500  feet  of  12-inch 
water  main  to  conform  to  the  new  grade  of  the  street. 
A  profile  of  the  pipe  line  was  obtained  by  digging 
test  holes  over  the  water  main  at  stations  of  the  sur- 
vey made  for  the  improvement  of  the  street  and  run- 
ning levels.     The  profile  of  the  water  main  thus  ob- 


tained was  very  irregular  and  far  from  being  parallel 
with-  the  grade  of  the  street.  At  many  points  it  was 
indicated  that  it  would  be  necessary  to  lower  the  main 
a  maximum  of  2  feet  in  order  to  bring  it  with  its  gates 
and  services  below  frost  line,  and  that  the  total  length 
to  be  lowered  would  be  about  1,500  feet.  All  of  the 
services  in  the  street  which  had  not  been  renewed 
in  recent  years  were  renewed  with  lead-lined 
pipe  and  lowered.  After  this  was  completed  a  trench 
was  dug  along  the  12-inch  water  main  down  to  the 
proposed  new  pipe  grade  at  each  joint  and  wood  block- 
ing placed  under  each  joint.  The  earth  was  then  ex- 
cavated between  joints  to  pipe  grade. 

The  first  section  to  be  lowered  was  700  feet  long. 
The  water  main  and  a  hydrant  were  lowered  by  means 
of  jack  screws  placed  in  pits  under  the  spigot  end  of 
each  joint  with  wood  blockings.  The  lowering  of  the 
main  in  this  section  was  successfully  accomplished 
with  the  water  mains  under  pressure  and  without  cut- 
ting the  water  main  or  hydrant  branch.  The  joints 
were  of  the  usual  bell  and  spigot  type,  with  3-inch 
sockets  calked  with  oakum  and  lead.  This  pipe  was 
originally  laid  in  1896  and  the  exterior  of  it  was  as 
good  as  new ;  in  fact  some  of  the  paint  markings  upon 
the  pipe  were  as  bright  as  the  day  it  was  placed  on  the 
pipe.  During  the  process  of  lowering  this  pipe  no 
trouble  was  experienced  with  leaks. 

It  was  apparent  that  the  method  of  using  jack 
screws  and  blocking  and  the  necessary  jack  screw  pits 
could  be  improved  upon  in  the  next  section  of  800  feet. 
Therefore,  chain  hoists  with  6x6  timbers  laid  across 
the  trench  as  supports  were  used  in  lowering  this 
section  in  which  were  two  intersecting  street  mains 
and  one  fire  hydrant.  This  method  was  a  saving  over 
the  jack  screw  method,  in  excavation,  cost  and  time 
of  lowering,  as  it  was  much  more  rapid  and  it  was 
useful  also  in  assuring  the  .safety  of  operation.  The 
greatest  number  of  hoists  that  were  used  simultane- 
ously was  four.  This  method  proved  to  be  very  suc- 
cessful from  every  point  of  view,  and  no  trouble  from 
leaks  was  experienced  in  this 'section.  It  was  not 
necessary  to  disconnect  or  cut  the  main  and  hydrant 
branches  and  street  branches  to  be  lowered,  and  the 
mains  were  kept  under  full  service  pressure.  It  was 
necessary  to  disconnect  the  house  services  for  only 
short  periods.  All  of  the  gate  valves  in  this  section 
were  carefully  inspected  and  spindles  repacked  and 
all  pipe  joints  were  recaulked. 


The  Unit  Method  of  Concrete  House 
Construction 

CONSIDERABLE  attention  is  now  being  direct- 
ed to  the  unit  method  of  concrete  house  con- 
struction for  the  housing  of  labor.  This  plan 
opens  up  a  field  for  extensive  development  of 
cheaper  houses  of  almost  indestructible  nature,  at  a 
cost  decreasing  with  the  number  and  standardization 
of  the  units.  The  method  of  construction  allows  the 
concrete  plant  to.  operate  continuously,  regardless  of 
the  progress  of  the  other  work,  and  greatly  reduces  the 
cost  of  forms.  These  advantages,  it  is  claimed,  much 
more  than  oflfset  the  added  cost  of  rehandling  and 
erectmg  the  slabs  after  they  are  cast,  which  is  the  only 
Item  that  would  not  be  required  if  the  houses  were 
poured  in  place.  The  use  of  concrete  casting  plat- 
forms, granulated  slag  cores  for  forming  hollo'w  wall 
slabs,  and  of  travelling  erection  derricks  mounted  on 
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towers,  characterized  a  piece  of  work  described  in 
F.iif^ineeriii};^  News-Record,  and  l)rieHy  re\  ievved  below. 
Jn  a  scheme  l)eiiij(^  devcloi^ed  by  the  \'oiinf;sto\vii 
.Steel  and  Tube  Company,  Youngstovvn,  Ohio,  the 
dividinjc  walls  ])etvveen  houses  are  hollow,  while  other 
slabs  cast  are  ribbed.  The  exterior  slabs  are  set  with 
the  smooth  face  up,  and  the  ribs,  with  wood  inserts, 
form  studs,  to  which  a  lath  and  |)laster  wall  is  secured 
on  the  inside.  The  ceilinj^s  of  the  basement  and  first 
tloor  are  beamed,  the  smooth  side  of  the  slab  f)einj; 
turned  up.  With  the  ceilin),^  of  the  second  floor,  how- 
ever, the  rib  side  of  the  slabs  is  turned  up,  leaving  a 
smooth  ceiling;-  below.  The  window  and  door  o])en- 
inj4^s  are  cast  in  the  wall  slabs,  but  the  window-sills  are 
cast  separately.     After  the  sills  are  ])laced,  the  wooden 


Ceilins  slabs  picked  with  four-part  sling. 

door  and  window  frames  are  fitted.  The  cut  shows  the 
method  of  placing'  the  units.  The  hoisting  is  done  with 
wire  rope  slings  and  hooks,  which  are  fitted  into  eye- 
bolts  embedded  in  the  concrete.  The  heads  of  these 
bolts  come  inside  the  form,  recesses  being  cast  around 
them  large  enough  to  permit  slipping  in  the  hook.  The 
floor  slabs  have  four  such  rings,  so  that  they  can  De 
susi)ended  level,  while  the  wall  slabs  have  rings  only  in 
the  top  edge.  The  lighter  ])ieces,  such  as  the  chimneys 
and  the  window-ledges,  are  set  by  hand  and.  hoisted  in 
bundles  with  a  sling. 

Method  of  Handling  Slabs 

The  slabs  are  unloaded  and  i)laccd  by  a  stiff-leg 
derrick  mounted  on  three  columns,  the  back  pair  o( 
columns  being  surrounded  with  wood-stave  tanks  tilled 
with  dirt  for  counterweight.  The  entire  rig  weighs  100 
tons.  The  foot  of  each  of  these  columns  rests  on  a 
casting  containing"  four  rollers,  the  entire  casting  being 
rotated  with  resjiect  to  the  column  and  held  in  jjlace  by 
a  |)in.  This  feature  makes  it  possible  to  turn  the  tra- 
veller on  the  short  radius.  The  boom  is  telescoping, 
and  its  length  can  be  varied  from  50  to  84  ft.  The  slabs 
are  set  in  cement  mortar,  being ihandled  and  placed  in 
the  same  manner  as  are  masonry  blocks  in  other  work. 


The  Dominion  Cabinet  have  included  in  their  sup- 
plementary estimates  $152,000  for  the  Toronto  Har- 
bor improveiuent  work.  This  will  make  it  possible  to 
complete  the  breakwater  which  will  protect  the  con- 
struction work  on  the  Western  Ksi)lanade  already 
tinishcd.  This  breakwater  will  be  some  distance  out 
from  the  shore  and  will  provide  a  protected  waterway 
frf)m  the  western  channel  to  the  Humber  River.  As 
it  lies  outside  the  harbor,  this  section  of  the  work  is 
being  done  by  the  government  under  the  supervi- 
sion of  the  Harbour  Cominission. 


Government  Transfers  St.  John  Harbor 
Contract 

The  Cabinet  Council,  on  the  recommendation  of  the 
lion.  I-".  I>.  Carvell;  has  authorized  the  transfer  to  the 
.St.  John  Drydock  and  Shi|)building  Company  of  the 
contract  originally  given  to  the  Norton  (irifTiths  Com- 
pany for  the  St.  John  harbor  works,  'ihe  new  com- 
pany is  composed  of  prominent  Canadian  ship-owners 
and  builders,  and  takes  over  the  contract  on  the  terms 
granted  to  the  .N'orton  (iriffiths  Com|)any.  it  is  stated 
that  a  drydock,  capable  of  handling  the  largest  ocean- 
going vessels,  will  be  C(jnuueuced  at  once,  and  the 
necessary  harbor  works  to  ])rov1de  for  it  and  for  the 
l)roposeci  big  shi])buildiiig  plant  in  connection  there- 
.with  will  be  begun.  The  goverimient  will  \ote  the 
statutory  subsidy  for  the  drydock  to  be  buiU  by  the 
com])any  as  soon  as  the  ])lans  and  specifications  are  a])- 
proved.  '  The  total  ex])enditure  of  the  contem])lated 
Works  is  estimated  at  $7,000,000.  The  i)resent  scheme 
involves  only  the  necessary  governmental  exj)enditures 
to  provide  for  harbor  necessities  and  the  establishment 
of  the  shipbuilding  industry  on  a  big  scale  at  St.  John. 
The  new  company  has  already  arranged  for  contracts 
for  two  10,0(X)-ton  steel  steamers,  the  largest  craft  ever 
built  in  Canada. 


Consult  the  Operator  When  Designing 
Plant 

IN  any  plant  it  is  essential  that  each  unit  be  so 
|)laced  that  the  maximum  work  is  accomplished  in 
any  given  time,  with  as  low  a  coefficient  of  friction 
and  cost  as  can  be  obtained.  In  design,  too  much 
stress  cannot  be  laid  on  the  item  of  co-operation  be- 
tween employer  and  employees.  The  old  saying  that 
"two  heads  are  better  than  one"  is  a  good  one  to  follow. 
In  many  cases  where  luachinery  is  being  installed,  the 
oiicrator  can  often  give  valuable  hints  whereljy  a  cer- 
tain arrangement  of  equipment,  for  example,  would 
enable  him  to  do  more  work  in  less  time.  He  is  inter- 
ested, more  especially  if  on  piece  work,  because  it  not 
only  means  money  to  his  employer  but  to  himself  also, 
not  to  mention  better  working  conditions. 

A  number  of  firms  now  are  offering  prizes  to  their 
emi^loyees,  ranging  in  value  according  as  the  sugges- 
tion will  increase  out])ut  and  lower  cost.  The  system 
consists  in  having  card-holders  placed  in  each  depart- 
ment. If  an  operator  has  a  suggestion  he  slips  it  in  the 
card-holders.  These  are  collected  once  a  week  and  care- 
fully considered.  In  this  way  many  points  are  brought 
ui)  which  would  otherwise  be  lost.  It  induces  the  oper- 
ator to  take  an  intercts  in  his  work,  increases  i)rnduc- 
tion,  and  tends  to  les'sen  the  percentage  of  "shiftin!;: 
labor." 


The  Provincial  Builders  and  Supply  Association 
will  hold  its  animal  convention  in  Gait,  Ont.,  on  June 
20  and  21,  in  the  S.  O.  E.  Hall.  Mr.  (].  T.  Pearce,  of 
Hamilton,  president  of  the  as.sociation,  and  Mr.  T.  R. 
Wright,  of  London,  secretary,  visited  Gait  recently  to 
make  arrangements  for  the  convention,  at  which  .it 
is  expected  there  will  be  about  150  delegates  from  all 
|)arts  of  the  province.  The  first  day  of  the  gathering 
will  be  given  over  entirely  to  business,  but  on  the 
second  the  local  board  of  trade  has  undertaken  to  sec 
that  the  delegates  are  provided  with  an  opportunity 
of  making  a  tour  of  the  city  and  visiting  points  of 
interest  and  of  inspecting  some  of  the  larger  industrial 
plants. 
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Cherry  Street  Bascule  Bridge,  Toronto 

Opens  Up  the  Way  to  Industrial  District  Formed  by  Harbor   Commission 
— Strauss  Type  of  Lift   Span — Movable    Leaf    Erected  in    Raised    Position 


Till'"  new  hridg^e  is  just  al)()iit  completed  spanning 
tlie  Ddii  channel  at  the  foot  of  Cherry  Street, 
Toronto.  This  structure  is  of  consideraI)le  in- 
(histrial  inii)ortance  to  the  city  of  Toronto,  in- 
asmuch as  it  will  form  the  main  entrance  td  the  newly- 
formed  industrial  district.  Admittance  for  pedestrian 
traffic  is  now  gained  by  means  of  a  stub  line  along  the 
bank  of  the  River  Don,  while  wagons  and  trucks  use 
an  old  swing  span  to  the  east  of  the  present  sructure. 
The  Toronto  Harbour  Commissioners,  who  have  con- 
trol of  the  industrial  district,  are  responsible  for  the 
erection  of  the  bridge. 

Before  the  contract  was  let,  detail  drawings  were 
prej^ared  by  the  stalif  of  the  Harbour  Commission  for 
several  types  of  bridges,  after  which  skeleton  plans 
were  submitted  to  the  designers  of  various  types  of 
'movable  bridges  with  the  request  that  they  furnish 
rough  plans  and  estimates  for  bridge  construction. 
After  going  carefully  into  the  situation  and  consider- 
ing all  the  circumstances  in  connection  with  the  loca- 
tion, it  was  decided  that  the  Strauss  type  of  bascule 
bridge  would,  -all  things  being  considered,  be  best 
suited  for  the  Cherry  Street  bridge.  Detailed  plans 
having  been  obtained  from  the  Strauss  Bascule  Bridge 
Company,  tenders  were  then  called  and  the  contract 
for  the  erection  of  the  bridge  was  awarded  to  the  Do- 
minion Bridge  Company.  The  foundations,  however, 
were  designed  and  constructed  by  the  Engineering 
Department  of  the  Harbour  Commission. 

Foundation  Work 

The  foundation  consists  of  four  solid  piers  of  con- 
crete resting  on  rock  at  a  depth  of  40  feet.  The  main 
truimion  pier  is  6  feet  in  diameter,  while  the  counter- 
weight trunnion  \ncr  has  a  diameter  of  8  feet.  The 
piers  were  constructed  by  driving  steel  sheet  piling 
to  rock,  excavating  the  sand  and  filling  in  with  con- 
crete. No  difficulties  were  encountered  in  carrying 
out  this  work.  The  shore  abutments  of  the  structure 
were  built  in  as  a  continuation  of  the  Don  wall. 

General  Details 

As  will  be  seen  from  the  drawing  herewith,  the 
bridge  consists  essentially  of  two  units.  The  movable 
leaf  which  spans  the  channel — an  ordinary  truss  of 
the  Warren  type — is  the  bridge  proper,  while  the  bal- 
ance of  the  structure  is  really  a  machine  for  operating 
this  leaf.  'J'he  length  of  the  moving  span  itself  is  130 
feet,  while  the  clear  channel  width  is  120  feet.  The 
width  of  the  bridge,  centre  to  centre  of  trusses,  is  45 
feet.  The  roadway  is  42  feet  wide  face  to  face  of 
curbs,  with  S  feet  clear  width  of  sidewalk  on  each  side, 
these  sidewalks  being  carried  on  brackets.  The  dis- 
tance centre  to  centre  of  car  tracks  is  11  feet.  Be- 
tween the  crown  of  the  roadway  and  the  lateral  brac- 
ing there  is  a  clearance  of  20  feet. 

The  re(|uirements  for  structural  steel  and' allow- 
able unit  stresses  in  the  .structure  are  in  accordance 
with  standard  bridge  practice.  All  the  steel  is  paint- 
ed, with  the  exception  of  that  enclosed  in  concrete. 
The    shop    coats    consist    of    12    lbs.  of    red    lead    to 


10  oz.  of  L'unp  black  to  one  gallon  of  raw  linseed  oil. 

The  flooring  system  consists  of  3  inch  Norway  pine 
block  with  14-11).  carbolinenm  treatment,,  over  3j/^  in. 
Douglas  fir  sub-planking,  with  12-lb.  treatment,  which 
is  supported  on  6  in.  x  9  in.  Douglas  fir  ties  with  S-lb. 
treatment. 

The  bridge  is  centrally  controlled  from  the  oper- 
ator's cabin,  ])ower- being  supplied  by  two  25-cycle, 
3-phase,  a.c,  710  r.p.m.  motors  with  normal  running- 
torque  of  740  foot-pounds  and  maximum  torque  of 
1,600  foot-pounds.  Emergency  operation  is  also  pro- 
vided for  by  a  2-cylinder,  18  h.p.,  gasoline  engine,  in 
case  the  electric  power  shotild  be  cut  off.  In  order 
to  lock  the  span  in  closed  position  there  is  an  end 
lock  or  latch  at  the  outer  end  of  the  span,  operated 
by  a  5  h.p.,  a.c.  motor,  running  at  825  r.p.m.  This 
latch  engages  with  a  casting  bolted  to  the  abutment. 
It  is  arranged  for  hand,  as  well  as  motor,  operation. 

A  Safety  Barrier 

As  a  safety  precaution  a  barrier  is  provided  at  each 
end  of  the  bridge,  to  close  the  approaches  preparatory 
to  raising  the  span.  This  barrier  consists  of  a  chain 
draw  bridge  which  is  raised  and  lowered  by  motor.  It 
is  also  illustrated  herewith. 

A  study  of  the  drawings  will  indicate  the  method 


Front  view  of  span  showing  steei  work  practically  completed— Erection 
tower  on  the  rigtit. 
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by  which  the  bascule  span  is  operated.  Jt  will  be  seen 
that  the  operating  portion  of  the  structure  may  be  con- 
sidered as  consisting  of  four  sections.  There  is  the 
operator's  house  containing  the  motors;  the  A-frame 
or  tower;  the  truss  to  which  the  counterweight  is  at- 
tached ;  and  a  parallelogram  bounded  on  three  sides 
by  members  of  the  lift  span,  the  A-frame  and  counter- 
weight truss,  respectively,  aird  on  the  fourth  by  the  link 
which  connects  the  counterweight  with  the  moving 
span.  The  operating  strut  is  also  shown,  connected 
to  the  end  panel  point  of  the  moving  leaf  and  running 
to  the  operator's  cabin.  To  the  under  side  of  this 
strut  a  rack  is  attached  which  engages  a  pinion  driven 
by  the  electric  motor.  When  the  channel  is  to  be 
opened,  the  motor  draws  the  strut  backwards,  thus  lift- 
ing the  span,  which  when  raised  to  the  limit  assumes 
the  position  shown  by  the  dotted  lines  in  the  figure, 
which  is  at  an  angle  of  76  degrees  with  the  horizontal. 
At  the  same  time  the  parallelogram  above  referred  to 
flattens  out,  and  the  concrete  counterweight  and  the 


Side  view  shows  details  of  counterweight  truss— Concrete  counterweiglit 
encasing  structural  steel  at  lower  end  poured  later. 

truss  to  which  it  is  attached  swing  downwards.  The 
mechanism  is  the  same  on  each  side  of  the  structure, 
and  there  is  a  differential  gear  between  the  two  elec- 
tric motors  to  provide  for  unequal  loading  due  to  wind 
])ressure  or  other  causes.  The  time  required  for  either 
raising  or  lowering  the  span  is  one  minute.  The  two 
concrete  counterweights  are  designed  to  balance  with 
the  weight  of  the  span,  so  that  the  moving  operation 
requires  little  power. 

The  main  trunnion  upon  which  the  moving  leaf  re- 
volves is  11  inches  in  diameter,  and  the  trunnion  about 
which  the  counterweight  truss  revolves  is  ^2  inches 
in  diameter,  bearing  on  a  12  inch  j)in.  The  first  link 
l)in,  which  is  on  the  counterweight  truss,  is  13  inches 
in  diameter,  while  the  second  link  pin,  on  the  moving 
leaf,  is  9  inches  in  diameter  and  passes  through  a  trun- 
nion with  a  diameter  of  2  ft.  !'/>  in.  This  same  pin 
is  carried  through  to  support  the  operating  strut,  being 
8)4  inches  in  diameter  at  this  point. 
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Stwai^w  Baaculf  RRincf  Co. 

Chain  Barrier  Details 

^—  Sc*LM  Aft  aMOWN.  


Chain  barrier  details -Note  tlie  flexibility  of  the  barrier  as  shown  in  plan. 


Concrete  Counterweights 

The  concrete  counterweights  each  contain  about  150 
cubic  yards  of  material.  The  mix  is  1  of  cement,  3  of 
sand,  to  5  of  broken  stone  and  iron  ore,  the  iron  ore 
being  the  heaviest  obtainable  in  order  to  give  the 
necessary  weight  of  176  pounds  per  cubic  foot.  Care- 
ful work  was  required  in  designing  the  counterweights 
in  order  that  they  would  balance  with  the  span  in  all 
positions,  regardless  of  the  change  of  location  of  the 
centres  of  gravity.  They  are  poured  over  a  steel  frame 
and  also  contain  bar  reinforcing.  Pockets  were  left  in 
the  concrete  to  provide  for  final  adjustment  to  the 
exact  balance. 

It  will  be  noted  in  the  end  elevation  shown  in  the 
figure  that  the  lower  portion  of  the  counterweights 
is  narrower  than  the  upper,  a  section  being  cut  ofif  on 
the  inner  side.  They  are  given  this  shape  in  order  to 
provide  clearance  with  the  A-frame  when  the  span  is 
raised  and  the  counterweights  swing  down. 

Very  exact  work  was  required  on  the  members 
for  the  operating  section  of  the  bridge  in  order  that 
the  pins  should  be  exactly  in  line,  as  any  divergance 
would  have  interfered  with  the  revolution  of  these 
members  around  the  trunnions. 

Emergency  Brakes  Provided 

On  each  operating  strut  ai^  emergency  air  brake  is 
provided.  This  brake  is  carried  on  the  same  shaft  as 
the  main  pinion  which  engages  with  the  strut  and  it 
has  contact  shoes  which  slide  on  the  top  and  bottom  of 
the  strut. 

In  order  to  take  care  of  the  trolley  wire  when  the 
sj)an  is  raised,  there  is  a  drum  operated  by  a  counter- 
weight, which  winds  up  the  wire  as  it  sags. 


'  Erection 

The  bridge  was  erected  with  the  bascule  leaf  in 
the  raised  position,  as  indicated  by  the  half-tone  here- 
with, taken  from  recent  photographs.  Two  square 
timber  towers  were  used,  about  60  feet  high,  each  hav- 
ing one  12-ton  derrick  with  a  70-foot  steel  boom.  These 
carried  out  all  the  work  on  the  structure  with  the  ex- 
ception of  a  few  of  the  topmost  members,  which  were 
placed  by  a  boom  attached  to  the  bridge  itself.  The 
A-frame  and  the  counterweight  truss  were  erected  be- 
fore work  was  started  on  the  span.  In  order  to  pre- 
vent stress  upon  the  pins  during  erection,  the  counter- 
weight trusses  were  supported  by  short  steel  columns 
and  the  span  was  lashed  to  the  A-frame. 

The  total  cost  of  the  bridge  is  about  $150,000.  The 
contract  was  awarded  to  the  Dominion  Bridge  Com- 
pany about  one  year  ago,  and  work  is  now  well  under 
way  to  completion. 


Work  has  recently  been  started  on  the  building  of 
a  branch  of  the  Kettle  valley  Railway  from  Prince- 
ton, B.C.,  to  Copper  Mountain,  where  the  Canada  Cop- 
per Corporation  is  proceeding  with  a  development 
scheme  running  into  millions  of  dollars.  W.  P.  Tier- 
ney  &  Son  have  the  contract,  and  next  month  upwards 
of  1,000  men  will  l)e  working.  This  new  branch  will 
cost  about  $1,000,000.  It  will  be  fifteen  miles  in  length 
and  two  miles  of  that  distance  is  declared  to  be  the 
hardest  piece  of  construction  work  ever  undertaken  in 
the  i)rovince.  There  is  a  total  of  27  trestles  to  be  built 
on  the  line,  four  large  tunnels,  open  cuts  of  great 
height  and  one  very  large  fill.  The  undertaking  will 
take  about  a  year  to  complete. 
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Installing  Meters  on  a  City's  Water  Services 


IN   order  to  reduce   tlie   water  consuini)tioti,   many 
cities  are  now  installinj^  meter  systems.    'I'lie  sav- 
in<j  resultinjj  seems  to  justify  this  method  of  i)ro- 
cedure.     The   followinj;;  article,  in  the   News-Re- 
cord, by  Mr.  G.  W.  I'racy,  of  the  Spring  Valley  Water 
Company,  deals  with  the  method  of  metering  recently 
carried  out  in  San  Francisco: 

During  portions  of  1916  and  1917  the  company 
which  su])plies  the  city  of  San  i'"rancisco  with  water 
installed  24,993  meters,  practically  all  of  5/8-in.  size, 
with  marked  effect  in  reducing  water  consumption. 
Careful  records  of  cost  were  kept.  The  methods  em- 
ployed, detailed  costs,  and  the  effect  on  consumption 
are  shown  by  the  accompanying  notes,  tables,  and  dia- 
.grani. 

In  1915  the  average  daily  water  consumption  of  Sai; 
Francisco  was  42,635,014  gallons,  which  was  in  e.xcess 
of  the  developed  supply  and  3,261,229  gallons  over  that 
for  1914.  As -1915  was  the  exposition  year,  with  attend- 
ant extraordinary  water  uses,  it  was  confidently  ex- 
pected that  1916  would  see  a  decrease  in  the  use  of 
water.  When  instead  the  first  four  months  of  that  year 
showed  a  substantial  increase  the  problem  of  adding  to 
or  restricting  waste  was  s(iuarcly  put  before  the  com- 
pany. 

On  May  1,  1916,  water  was  supplied  thrt)Ugh  65,000 
service  connections,  of  which  about  22,000,  or  34  per 
cent.,  were  metered.  These  meters  were  all  on  busi- 
ness houses.  -All  dwellings  were  on  a  fiat-rate  basis. 
The  company  felt  that  the  metering  of  these  fiat-rate 
services  was  not  only  the  most  economical  but  also  the 
best  way  of  meeting  the  situation.  Accordingly  in 
May,  1916,  an  order  was  j)laced  for  15,000  5/8-in.  met- 
ers, with  the  o])tion  of  ])urchasing  a  second  15,000  at  a 
later  date.  This  option  was  taken  uj)  at  the  proper 
time,  a  total  of  30,(XX)  meters  being  purchased. 

l'"or  local  reasons  it  was  decided  to  meter  only  those 
consumers  whose  monthly  bills  were  $1.80  or  more. 
This  made  the  work  of  setting  the  meters  harder  and 
more  costly  than  metering  all  houses.  .Ml  meters  were 
set  at  the  curb. 

The  Meters 

The  meter  selected  was  the  standard  5/8-in.  Inas- 
much as  only  standard  makes  of  meters  were  con- 
sidered, price  and  delivery  were  the  deciding  points  in 
making  the  selection. 

The  company  intended  using  none  but  concrete 
meter  boxes.  As  these  could  not  be  delivered  fast 
enough,  cast-iron  meter  plates  were  used  in  cement 
sidewalks.  The  concrete  boxes  were  used  in  lawns. 
Later,  concrete  covers  were  used  in  concrete  sidewalks. 
The  concrete  covers  made  a  much  better  job  than  the 
cast-iron,  covers. 

Organization  and  Setting 

The  field  w'ork  was  done  by  two  crews.  For  the 
first  month  each  crew  consisted  of  a  foreman  and  about 
30  men.  The  crews  were  later  cut  down  to  12  to  15 
men.  The  two  foremen  were  under  the  general  fore- 
man of  the  service  and  meter  department.  A  Ford 
truck  and  a  Ff)rd  wagon  delivered  the  meters,  boxes, 
and  other  material  on  the  ground. 

The  meters  were  delivered  to  the  meter  shop  by  the 
manufacturers.  There  they  were  taken  out  and  tested. 
A  testing  machine  of  six-meter    capacity  was    used. 


ICach  meter  was  tested  for  a  10  cu.  ft.  flow  at  the  rate 
of  15  gallons  per  minute.  Meters  reading  from  99  to 
100  ])er  cent,  correct  were  set.  Those  reading  under  ')^> 
or  over  100  were  sent  to  the  bench  for  readjustment. 
After  testing,  the  meters  were  ])iled  up.  ready  for  de- 
livery to  the  job. 

The  meter  boxes  were  delivered  f.o.b.  cars  at  San 
Francisco.  Thence  they  were  hauled  to  the  yard, 
where  they  were  stacked  The  other  material  was  de- 
livered at  the  yard  by  the  various  manufacturers.  A 
large  tool  box,  mounted  on  wheels,  was  kept  in  the 
locality  at  which  each  crew  was  working.  At  this  tool 
box  was  kept  about  half  a  day's  material  for  the  crew. 
This  enabled  the  crews  to  .start  work  at  8  a.m.  and 
continue  till  the  truck  arrived. 

The  Fords  were  sent  out  each  morning  with  the 
material  needed  for  the  day.  They  also  moved  the  tool 
boxes  along  as  the  work  jirogressed.  The  material  was 
delivered  from  the  tool  boxes  to  the  houses  bj'  one  man 
using  a  wheelbarrow.  Meter-set  orders  were  written 
in  the  main  office  and  given  to  the  general  foreman, 
who  routed  them  and  gave  them  to  each  gang  foreman. 
The  gang  foreman,  in  turn,  had  a  man  who  took  these 
orders  and  went  ahead  of  the  crews  measuring  up  and 
marking  out  the  services  that  were  to  be  metered.  The 
marking  was  done  by  chalk  on  the  sidewalk  or  curb. 
This  man  was  followed  by  the  laborers,  who  excavated 
down  to  the  .service  and  sto])cock.  If  the  meter  was  set 
in  the  concrete  sidewalk  a  piece  about  2  ft.  square  was 
first  broken  out.  In  lawns  the  .sod  was  carefullv  taken 
out  and  set  aside.  The  laborers  were  followed  by  the 
.servicemen,  who  .set  the  meter.  The  servicemen  were 
then  followed  by  other  laborers  who  set  the  concrete 
boxes  and  tilled  in.  In  concrete  sidewalks  the  laborer- 
just  filled  in,  the  repaving  being  done  by  a  contractor. 
A  team  followed  to  clean  up  and  haul  away  the  debris. 

Table  I. — Average  Cost  of   Installing  24.993  6  8  in.   Style  2  Trident  Meters 

on    Old    Service    Connections   at    San    Francisco,    Cal., 

August  1,   1916.   to  April  30,   1917* 

/ '■ Cost  - 


Total 

1-  l-al.cii     |2I,(li:!.S4 

li.  Teaming     2.0SS,S1# 

.'i.  I'avintt     ■. 4r>.4.s.s.4K 

4.  Permits     S.;t;;l.lM» 

.1.  .Material     lSII.T."!i  1i; 

(i.  Tools      I.L'Oi;.  17 

7.  Miscellaneous     '.t7",!H; 

8.  Sui>t.,  wareliousc,  etc -1,;:."^1.;{7 

*L'ii4,so;i.i7 


Per  Per- 

Meter  ccntaire 
$11.8411  7.!t<l 

fl.OKf  fp.7!t 

\.XM  17.17 
ii.:fi7  .■(.37 

7.a.T-'  «.s..tr» 

0.ti4.s  0.45 

n.itist  it.:i7 

0.170  1.65 


lio.nso 


KKi.lMI 


1.  Labor  Suli-forcinaii.    $4.2.'>:     litters.    $;i.7ri;    laborers,    $2.50.       Kinbt 

iiolirs.  .AveraKC  crew  con.tisleil  of  sub-foreman,  five  fitlers,  t<  ?' 
laborers  and  one  Ford.  .Set  about  03  meters  per  day.  Meter  - 
set  i)er  man  day,  4,2fi. 

2.  TeaniinR:    Horse-drawn  vehicles,  $1,2.38..S9.     Ford  auto  trucks,  $S50. 

•t.  Paving:  Replacing  sidewalks  and  setting  plates  at  25c  per  stjtiarc  fnni 
This  charge  applies  only  to  10,524  meters  set  in  sidewalks, 
an<l  becomes,  per  meter  paved.  $2..'t.t. 

4.  Permils:       Permit  to   open    paved    sidewalks    at    50c    each.        Applies    to 

meters  set  in  paved  sidewalks  only  at  50c  each. 

5.  Materials :  24,993  meters,  f.o.b.  yard  at  $5.95 $149.2."W.55 

Concrete  boxes S.S 5.197.WI 

Cast-iron   plates    00  and  .(55 lii.i'.77.74 

Meter   couplings 16  to      19 s. 244. 27 

Pipe   and   fittings      7.391.80 


Total     .' $l.'iO.7B0.16 

0.   Tools  :  New  tools  purchased,  f  1,148.30.     Tools  repaired,  $53.08. 

7.  General :      Mi.scellaneous     $340.44 

Carfares IKtOS 

Machine   sho))    114. (1(^ 

Stationery    lHtt.40 

Reiiair  sew  er  vents    170.S3 

Clean  carpets    27.22 

Replace   lawns    61.82 


ToUl 


$»70.:h-, 
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S.  Superintendence,  employees,  insurance,  foreman,  yard  office  (proportion), 
wareliouse  expense  (proportion),- a\lto  (proportion  of  assistant  .superin- 
tendent's and  foreman's  and  all  of  two  sub-foreman's  autos,  $4,354.37). 


*A  few  larger  meters  are  included,  as  well  as  a  small  amount  of  street 
paving,  due  to  having  to  shut  oflf  at  main  in  some  cases.  These  amounts 
are  practically  negligible. 

Method  of  Keeping  Records 

For  each  hole  made  in  a  paved  sidewalk  an  order 
wa.s  filled  out  and  sent  to  the  paving-  contractor.  This 
order  specified  the  location,  kind  of  paving,  and  size  of 
opening. 

Each  serviceman  was  provided  with  a  pad,  on  which 
he  wrote  the  number  and  location  of  the  meter  as  it 
was  set,  using  a  new  sheet  for  each.  These  were  col- 
lected by  the  foreman,  who  checked  each  one  and 
entered  the  information  on  the  orders.  The  service- 
men could  not  make  the  original  entry  direct  into  the 
meter-set  orders,  as  it  was  necessary  to  keep  them 
clean.  The  orders  were  then  sent  to  the  clerk  at  the 
yard,  who  made  out  the  leaving  orders.  They  then 
went  to  the  main  ofYice,  where  an  account  was  opened 
for  each  meter. 


Table    II. — Detailed    Cost   of    Setting   a   5/8-in.    Meter 
Paved  sidewalks.  ('ni>aved  sidewalks. 

$0.S4(>  including  testing)  .fO..S40  including  testing) 
.0.S3 


Labor     

Teaming    0.S3 

Paving    2..S30 


Plate 


.025 


Box 


.880  including  (1.03  hand- 
ling car  to  yard) 


Permit    

.Material"     

Tools    

5<HI 

(J.51K)  including  meter) 

(^.S 

G.51MI  including  meter) 
.048 

Miscellaneous   . 
Superintendent, 

o:«» 

ctc.t       .170 

.o;«) 

.170 

Total    

....  $11,225 

!p8.(i50 

*Meter  at  $5.05  f.o.b.  IJryant  St.  \unl.  t  I>ei>artnit'n(al  ovL-rlicad  imly 
as  far  as  assistant  siiperinteinlent. 

Appruxiniately  10,524  meters  were  set  in  jiaved  sidewalks  and  5,47.'i 
meters  in  iinpaveil  siilewalks.  In  i)ave(l  sidewalks  there  occurs  a  cliarRC  for 
permit  to  open  sidewalk  ($0.50),  replacinj?  pavement  at  $(1.25  per  square 
foot,  amountinff  in  this  case  to  $2. .'!.'!  per  meter  paved,  an<l  tlie  cost  of  a 
cover,  either  concrete  or  iron,  varying  from  $0.(M>  to  $li.(i5  each,  say.  $*K<I25. 
In   unpaved    sidewalks   these   costs  do   not  occur,   but   there   is   the   cost   of   a 


set  by  each  man,  and  if  any  serviceman  could  not  keep 
up  with  the  rest  of  the  gang'  he  was  droj)ped. 

Table  III. — Segregation  of  Labor  Costs  for  Meter  Setting 

Hauling  concrete  boxes  and  covers  from  railroad  to  yard $27.G2 

Unloading  meters  from  wagon  to  warehouse   10.92 

Testing^    meters    542.11 

Installation  of  meters    19,215.74 


Replacing  lawns  and  gardens 

Miscellaneous  yard  work    

Services  of  clerks   

Repairs  to  sewers  broken  in  setting  meters 

Cleaning  out  sewers    

Locating  services  with  wireless  pipe  finder 

Rearranging  services 

Machine    stiop    


2S.42 
11S.02 
502.09 
23S.92 

44.0S 
105.40 

79.74 

33.58 


Foreman    

Fitters    

Meters 
Rate. 

$4.25 

.3.75 

2.75 

"^^7 

1,732 

230 

3.00 
2  50 

220 
2,347 

2.75 
;i  00 

1,198 
56 

2.75 
4  00 

63 
2 

Total     

3.50 
3.25 

2 

0.20!) 

Total    .«21,013.?4 

Table  IV. — Classified  Rates  of  Pay  and  Time  for  Labor  Used  in  Setting 

Hours.  .Amount. 

$1,8<J!».75 

6,495.00 

632.50 

601.12 

5,869.37 

3,295.88 

168.92 

174.&3 

9.50 

7.44 

1.(53 

.$19,215.74 

Making  Repairs  on  Broken  Pipes  and  Clearing  the  Site 

In  the  old  districts  the  lead  services  had  crystallized 
and  broke  very  easily  when  handled.  This  necessitated 
frequent  repairs  with  the  wet-joint  machine.  Another 
trouble  was  the  clogging  of  sewers  I)y  dirt  and  jjieces 
of  concrete  as  the  hole  was  being  excaxated.  This  was 
overcome  by  tying  a  ])iece  of  burlap  ov^r  the  sewer 
vent  as  soon  as  the  concrete  was  broken  or  the  sod  re- 
moved. The  ])aving  orders  were  stamped  "Sewer" 
whenever  a  sewer  vent  came  inside  the  liroken  pave- 
ment. This  .was  done  after  the  contractor  had  ])aved 
over  several  sewers  without  re]>lacing  the  sewer  plate. 

In  the  lawns  the  sod  was  carefully  replaced  around 
the  meter  I)ox.  The  grass  was  watered  with  a  solution 
of  lawn  fertilizer  until  it  regained  the  original  condi- 


2/9/4 

1913 
-?  1916 


The  fffect  on  average  daily  water  consumption-of  the  addition  of  metre*  is  shown,  month  by  month,  through  1916-17. 


concrete   meter   box    ($0.88).      Tu    lawn    sidewalk.s   the    removal    and    replace- 
ment of  sod  is  etjuivalent  to  the  cost  of  breaking  iii>  concrete  walks. 

Ill  the  following  cost  segregation  only  the  difference  in  paving,  mater- 
ials, and  permits  has  been  taken  into  consideration. 

The  speed  of  the  crews  varied  from  day  to  day,  de- 
pending on  various  conditions.  In  the  old  part  of  the 
town,  which  was  burnt  over  in  the  fire  of  1906  and 
where  the  service  records  were  not  always  correct  and 
the  services  in  poor  condition,  the  least  headway  was 
made.  In  the  new  residence  districts  the  work  went 
along  rapidly.  The  crews,  as  a  whole,  averaged  4^2 
meters  per  man  per  day,  though  on  some  days  they  set 
as  many  as  8  per  man.  Each  serviceman  set  an  average 
of  15  meters  a  day.    A  record  was  kept  of  the  number 


tion.  Few  lawns  had  to  be  resown.  The  costs  for  the 
job  are  given  in  Tables  1  and  4.  The  effect  of  the 
meters  on  the  water  consumption  is  shown  in  the  dia- 
gram. 


Mr.  I.  K.  Bulger,  supervising  inspector  of  steam- 
shijjs  on  the  Pacific  Coast,  made  a  remark  while  on  the 
trial  trip  of  the  concrete  ship  Faith — "Couldn't  con- 
crete or  cement  be  used  in  boiler  construction?"  The 
result  was  that  the  matter  was  taken  up  in  detail,  and 
a  boiler  is  now  to  be  constructed.  It  is  estimated  that 
concrete  boilers  would  reduce  90  per  cent,  of  cost  of 
ship  construction. 
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The  History  and  Properties  of  Paint 

Lecture   Delivered    Before  the  Extension  Course 
on    Industrial   Chemistry    at    McGill    University 

By  Mr.  Robert  Job* 


The  use  of  paint  for  decorative  and  for  preservative 
purposes  dates  far  back  into  history,  but  in  the  brief 
space  at  our  disposal  we  will  only  consider  some  of  the 
most  prominent  tyjies  of  modern  paints  and  their  most 
important  jiroperties. 

Paint  is  described,  in  a  general  way,  as  the  mixture 
of  finely-divided  jjarticles  of  solid  matter,  called  the 
"])is,nnent,"  in  a  liquid,  called  the  "vehicle."  Asphalt 
paint  is  merely  solid  asphaltum  dissolved  in  benzine  or 
some  other  vehicle. 

The  "pif^ment"  functions  to  hide  the  surface  over 
which  the  i^aint  is  applied,  to  resist  the  action  of 
weather  and  wear,  and  to  give  color.  The  selection  of 
the  most  suitable  ])igment  or  combination  of  pigments 
depends  very  largely  upon  the  relative  importance  of 
these  functions  under  the  conditions  for  which  the 
paint  is  intended  to  be  used. 

The  "vehicle"  functions  as  the  carrying  and  cement- 
ing body,  and  dries  and  binds  together  the  solid  ])ar- 
ticles  of  pigment  in  somewhat  the  same  way  that  port- 
land  cement  and  water  unite  sand  and  l>roken  stone  to 
form  concrete. 

The  types  of  ])aints  best  known  are  three,  differ- 
entiated by  the  vehicles  used  to  carry  and  cement  their 
pigments.  The  most  important  are  the  oil  paints,  but 
the  enamel  ])aints  are  now  used  quite  extensively,  and 
cold  water  paints  are  daily  becoming  more  popular  for 
interior  walls. 

Asphalt  paint  is  really  a  varnish.  The  varnishes 
differ  from  the  ]>aints  in  that  they  do  not  ordinarily 
have  a  |)igment,  though  occasionally  a  little  is  added  to 
give  color,  and  we  then  approach  what  is  known  as 
"enamel  paint." 

The  oil  paints  consist  of  pigment  ground  in  a  paint 
mill,  with  oil  as  a  vehicle,  to  which  is  added  a  small 
])roportion  of  Japan  drier  to  cause  a  fairly  rapid  .solidi- 
fication when  the  ])aint  is  a]i])Iied. 

Linseed  oil,  which  is  jjressed  from  flaxseed,  is  the 
best  known  vehicle  used  in  the  oil  ])aints.  Until  recent 
years  it  was  employed  for  all  the  better  paints  of  this 

•Vice-president  Milton  Hersey  Co.,  Ltd. 


type,  but  it  has  the  defect  that  a  film  of  it  is  readily 
penetrated  by  water. 

Otlier  vehicles,  as  substitutes  and  improvement-, 
were  diligently  sought,  because  of  this  unfortunate 
non-waterproof  property  of  linseed  oil.  Among  others, 
fish  oil,  Soya  bean  oil,  and  corn  oil  have  been  carefully 
tested  and  successfully  used  under  certain  cf)nditioiis, 
but  the  greatest  advance  has  been  made  by  using  China 
wood  oil.  China  wood  oil,  when  projjerly  manufac- 
tured, is  very  resistant  to  water,  and  it  is  largely'  em- 
ployed at  the  present  time  in  the,  manufacture  of  both 
paints  and  varnishes. 

The  enamel  paint  consist  of  pigment  ground  i:i  i 
vehicle  of  varnish,  which  consists  ordinarily  of  gum  or 
resin,  oil,  and  turpentine.  The  evaporation  of  ihc  tur- 
pentine leaves  the  gum  and  oil  as  a  strong  cementing 
medium  for  the  ])igment.  Some  of  these  enamels  are 
very  serviceable  and  resistant  to  weather,  and  the  coat- 
ing dries  with  an  excellent  gloss. 

Cold  water  paints  consist  of  iiigment  combined  with 
gum,  caslin,  etc.,  that  dissolves  in  water  to  form  the 
vehicle  at  the  time  of  a])plication.  The  eva])oration  of 
the  water  leaves  the  gum  to  serve  as_  the  cementing 
medium  for  the  ])igmcnt.  Some  paints  of  this  type 
have  very  fair  weather  resistance. 

White  lead  pigment  is  one  of  the  oldest  and  be.--t 
known.  It  was  originally  made  from  pieces  of  metallic 
lead,  called  "buckles,"  that  were  corroded  to  form  the 
white  ])owder  termed  "basic  carbonate,"  and  known  as 
"white  lead."  This  ])rocess  is  largely  used  at  the  pres- 
ent time,  though  (jtlier  methods  have  been  adopted  to 
shorten  the  period  required  for  manufacture  and  to  im- 
Ijrove  the  product.  White  lead,  as  first  produced,  is 
])urified,  dried,  and  ])owdered  before  being  sent  to  the 
paint  mill. 

White  lead  [)aint,  when  the  pigment  is  properly 
ground  with  an  oil  vehicle  of  good  grade,  has  very 
great  covering  and  hiding  qualities.  Unfortunately,  it 
also  has  certain  disadvantages.  It  is  very  poisonous, 
and  on  exposure  to  weather  it  has  the  ])roperty  of 
"chalking."    When  one's  hand  is  rubbed  over  a  board 


Fig.  I 


Fig.  2 


Fig.  3 
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which  has  been  painted  with  it  for  a  year  or  more  the 
hand  becomes  coated  with  a  white  powder.  Chemical 
action  between  the  white  lead  and  the  oil  causes  the 
change  in  a  white  lead  paint  film,  and  this  action  is  so 
marked  that  in  the  course  of  a  few  years  the  house 
which  has  been  covered  with  an  excellent  quality  of 
white  lead  paint  may  be  but  poorly  protected,  espe- 
cially if  it  is  exposed  to  salt  sea  air._  Fig.  1  shows  the 
general  appearance  of  this  condition  when  examined 
with  a  magnifying  glass ;  while  Fig.  2  shows  the  con- 
dition in  contrast  of  a  better  proportioned  paint  sub- 
jected to  exactly  the  same  exposure  and  use. 

Zinc  oxide  pigment  is  another  which  is  well  and 
favbrably  known.  Owing  to  its  non-poisonous  proper- 
ties it  is  more  desirable  than  white  lead  for  interior 
work.  This  pigment  used  alone  is  also  unsatisfactory, 
as  it  produces  a  brittle  coating  that  is  liable  to  crack,  as 
illustrated  by  Fig.  3.  Other  pigments  commonly  used 
are  red  oxide  of  iron,  ochre,  sienna,  ultramarine,  Prus- 
sian blue,  chrome  yellow,  lamp  black,  and  many  be- 
sides too  numerous  to  mention. 

Co-operation  is  as  effective  in  promoting  efficiency 
with  pigments  as  with  people,  and  by  far  the  best  re- 
sults have  been  obtained  with  paints  in  which  suitable 
])igments  have  been  jjropcrly  combined. 

Little  was  known  about  the  reactions  between  pig- 
ments and  vehicles,  or  the  reasons  for  good  or  bad  ser- 
\ice  of  jiaints  made  from  given  materials,  imtil  com- 
l)aratively  recent  times.  Certain  bad  combinations 
were  shunned,  from  sad  experience.  It  was  learned, 
for  instance,  that  white  lead  paint  mixed  with  ultra- 
marine blue  will  darken,  owing  to  the'  form-ation  of 
l)lack  sulphide  of  lead,  and  that  a  sign  coated  with 
white  lead  paint  will  sometimes  change  from  white  to 
yellow  within  an  hour  if  exposed  to  the  sulphur  fumes 
from  a  locomotive. 

The  study  of  ])aints  was  given  great  impetus,  about 
the  year  1890,  through  the  published  investigations  of 
Dr.  Charles  B.  Dudley,  for  many  years  the  able,  wide- 
ly-known, and  respected  chemist  of  the  Pennsylvania 
Railroad.  In  his  studies,  among  other  things,  the  pro- 
perties of  paint  materials  were  systematically  investi- 
gated, and  what  was  learned  brought  about  radical 
changes  in  the  composition  and  manufacture  of  paints. 
The  Pennsylvania  Railroad  gained  much  valuable  in- 
formation as  the  result  of  Dr.  Dudley's  work.  It  was 
clearly  realized,  for  examjjle,  that  the  effectiveness  of  a 
l)aint  did  not  by  any  means  depend  upon  its  cost  per 
gallon  or  pound.  As  a  matter  of  fact,  it  was  proven 
that  some  of  the  most  durable  paints  could  be  obtained 
at  a  minimum  cost.  Other  railroads  were  not  slow  to 
follow  the  lead  of  the  Pennsylvania,  one  of  the  first  to 
start  on  this  work  being  the  Philadelphia  and  Reading, 
now  known  as  the  Reading  Railway.  The  results  of 
some  of  these  investigations  were  presented  by  the 
writer  before  the  Franklin  Institute  and  elsewhere. 

Size  of  Pigment  Particles 

The  size  and  form  of  the  particles  of  the  pigment 
were  shown  to  have  a  great  influence  upon  the  life  of  a 
paint  coating,  though  this  subject  had  not  previously 
received  any  attention.  A  brief  description  of  a  case 
that  clearly  illustrates  this  point  may  be  of  interest: 

Two  bridge  paints  had  been  used  upon  the  lines  of 
the  Reading  for  a  period  of  about  ten  years.  These 
Ijaints  were  made  by  the  same  manufacturer,  and  con- 
tained almost  the  same  proportions  of  the  same  mater- 
ials. Though  they  were  exposed  side  by  side  and  under 
like  conditions  all  along  the  road,  one  of  them  became 
known  for  its  good  service  and  the  other  for  very  poor 


service.  The  life  of  one  was  twice  that  of  the  other. 
The  difference  between  the  service  renderd  by  these 
paints  was  so  marked  that  we  determined  to  get  at  the 
real  causes,  so  as  to  bring  the  quality  of  all  our  paint 
deliveries  to  the  same  high  standard  of  durability  re- 
presented by  the  better  paint.  The  discovery  that  the 
main  difference  between  the  two  paints  was  in  the  rela- 
tive size  of  the  particles  of  the  pigments  resulted  from 
this  investigation.  In  the  long-lived  paint  these  par- 
ticles ranged  from  two  to  ten  ten-thousandths  of  an 
jnch  in  diameter,  with  comparatively  few  of  the  maxi- 
mum sizes,  while  in  the  short-lived  paint  the  diameters 
ranged  from  two  to  one-hundred  and  eighty  ten-thou- 
sandths of  an  inch. 

The  average  diameter,  as  nearly  as  we  could  esti- 
mate, of  the  particles  of  the  pigment  of  the  satisfactory 
paint  was  four  ten-thousandths  of  an  inch,  against 
eighty  ten-thousands  of  an  inch  for  the  unsatisfactory 
paint ;  and,  as  the  volumes  of  spheres  are  to  one  another 
as  the  cubes  of  their  diameters,  it  follows  that  the  aver- 
age particle  of  the  pigment  of  the  good  paint  was  eight 
thousand  times  smaller  in  volume  than  that  of  the  bad. 

The  composition  of  these  two  paints  was  about  75 


Fig.  4 


FiS.  5 


per  cent,  oxide  of  iron,  combined  with  inert  matter, 
such  as  clay  and  gyjjsum,  as  a  filler,  ground  in  pure 
linseed  oil,  with  a  small  proportion  of  Japan  drier,  as  a 
vehicle.  The  details  of  the  investigation  may  be  found 
in  the  Journal  of  the  Franklin  Institute  for  July,  1904. 

The  reason  why  this  difference  in  the  size  of  the 
particles  of  pigment  makes  so  marked  a  showing  in  the 
service  of  the  two  paints  is  that  where  the  particles  are 
coarse,  relatively  large  oil  spaces  surround  them;  and 
as  linseed  oil  is  by  no  means  waterproof,  as  we  have 
mentioned,  the  effect  of  the  weather  is  soon  noticed  in 
such  paints.  Surface  tension  also  operates  in  favor  of 
the  paint  having  the  finer-particled  pigment,  on  the 
same  ])rinciple  that  fine  sand,  when  wet,  holds  together, 
where  coarse  sand  or  gravel  will  not. 

Fig.  4  shows  the  appearance  of  a  paint  film  of  the 
short-lived  coarse-particles-pigment  paint,  and  Fig.  5 
shows  that  which  had  fine-particled-pigment  and  was 
long-lived. 

These  tests  demonstrated  that  some  of  the  most 
durable  paints  were  composed  of  the  simplest  and  least 
expensive  of  pigments,  and  created  a  good  deal  of  in- 
terest because  the  findings  ran  counter  to  the  precon- 
ceived ideas  of  many  who  had  assumed  that  in  order  to 
be  really  good  and  give  long  service  a  paint  must  be 
composed  of  one  of  the  more  expensive  pigments,  such 
as  white  lead,  and  that  those  which  contained  the  so- 
called  "inert  materials"  were  to  be  looked  upon  as 
"doped"  products.  Because  of  mis-branding  and  whole- 
sale and  indiscriminate  adulteration  the  manufacturers 
were,  in  some  cases,  to  blame  for  this.     For  example. 
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\vf  have  seen  a  .supposedly  oil  i)aint  that  contained  30 
per  cent,  of  water.  Another  paint  labeled  "pure  white 
lead"  contained  no  white  lead.  Many  other  cases  could 
be  cited,  and  it  is  small  wonder  that  such  abuses  led  to 
a  public  outcry  and  legislation  that  was  sometimes  car- 
ried loo  far.  It  became  necessary,  because  of  these 
conditions,  to  determine  the  truths  about  the  i)roi)er- 
ties  and  characteristics  of  the  different  paint  materials, 
and  the  work  was  finally  undertaken  by  the  Scientilic 
.Section  of  the  Paint  Manufacturers'  Association  of  the 
United  States.  .A  fence  was  built  at  Atlantic  City  and 
several  hundred  jjanels  were  coated  with  jjaints  of  dif- 
ferent formulae  in  order  to  determine  the  value  under 
exposure  to  the  weather  at  the  sea  shore  of  the  more 
important  materials  used  as  ])igments.  and  al.so  to  show 
the  most  durable  combinations  of  the  various  pigments 
under  such  conditions.  lixposures  were  made  on  both 
iron  and  steel  panels  as  well,  and,  subsequently,  test 
fences  were  erected  in  other  parts  of  the  country  in 
order  to  get  varying  climatic  conditions.  The  tests 
were  made  under  the  supervision  of  the  American  So- 
ciety for  Testing  Materials,  and  a  vast  fund  of  informa- 
'tion  regarding  the  service  value  of  various  composi- 
tions and  combinations  was  obtained.  Materials  that 
many  considered  as  adulterants  not  long  ago  are  now 
knovvn  to  have  a  definite  value  in  the  design  of  high- 
grade  i)aints. 

Misrepresentation  still  exists  under  the  .stress  of 
comi)etition,  but  the  general  plane  of  the  paint  industry 
is  distinctly  l)etter,  for  the  simple  rea.son  that  the  prin- 
ci,)lcs  of  manufacture,  the  relation  between  cause  and 
effect  as  ai)plied  to  paints,  and  the  properties  of  paint 
materials,  are  all  far  more  thoroughly  understood  than 
was  the  case  even  at  the  beginning  of  the  twentieth  cen- 


tury. 


Qualities  and  Specifications 


Jt  will  be  clear  from  what  lias  now  been  said  that 
in  order  "to  be  serviceable  a  i)aint  must  be  composed  of 
a  pigment  that  is  of  a  character  well  ada])ted  to  the 
conditions  under  which  it  is  used;  that  this  material 
must  be  in  the  most  effective  physical  condition,  and 
nnist  be  carried  in  a  vehicle  which  will  form  an  effec- 
tive bond  between  its  particles,  and  at  the  same  time 
be  as  nearly  weatherproof  as  possible. 

The  sijreading  quality  is  a  factor  that  should  be 
very  carefully  l)orne  in  mind  when  purchasing  paints. 
That  having  the  pigment  compo.sed  of  the  most  finely 
divided  jjarticles,  other  things  being  equal,  will  si)read 
farthest.  Specific  gravity  is  another  imjjortant  factor, 
and  should  be  studied  accurately  by  the  ])urchasing 
agent  who  is  buying  by  the  pound.  The  paint  of  the 
least  specific  gravity  will  be  the  greatest  in  bulk ;  and 
it  is  bulk,  not  weight,  that  counts  in  determining  the 
spreading  capacity  of  ))aints.  The  labor  cost  of  apply- 
ing the  paint  is  usually  far  greater  than  the  cost  of  the 
paint  itself;  and  it  is  important  to  remember  this  as  a 
special  incentive  for  the  purchasing  of  the  most  dur- 
able paint  for  the  purpose. 

Specifications  for  various  types  of  paints  were  ib.e 
natural  outcome  of  all  the  foregoing  investigations  and 
experiments  with  paints  and  paint  materials.  Such 
specifications  have  been  drawn  by  the  writer  and  others 
to  cover  paints  for  use  under  many  different  condi- 
tions, and  the.se  can  be  filled  by  any  manufacturer  who 
is  willing  to  give  care  and  attention  to  the  work.  Some 
of  them.'  in  fact,  now  carry  these  i)rcparations  in  regu- 
lar ^tock. 

By  purchasing  wisely,  under  carefuHy-drawn  speci- 
fications,  real   competitive  prices   that    represent   the 


true  market  value  of  the  paint  materials,  plus  a  rca- 
fionable  allowance  for  the  costs  and  profits  of  manufac- 
ture, can  be  secured. 

Marked  economies  ha\e  been  effected  by  some  of 
the  princijKil  railroads  and  by  many  smaller  users  of 
])aints,  through  lowered  costs  and  increased  service, 
as  a  result  of  working  along  thest?  lines.  Large  pur- 
chasers know  they  cannot  atiord  to  do  otherwise  than 
l)uy  according  to  sjiecifications  specially  drawn  to 
cover  the  needs  of  the  service,  it  would  be  much  to 
the  advantage  of  many  of  the  smaller  i)urchasers  who 
use  quantities  that  would  warrant  the  small  expense 
connected  tlierewith  if  they  would  do  likewise. 

J'"inal  testing  is,  of  course,  absolutely  necessary,  for 
it  is  useless  to  buy  according  to  specifications,  or  even 
on  promises,  unless  the  paints  actually  delivered  are 
tested  to  determine  whether  they  are  as  sjjccificd  or 
represented. 


New  Church  for  Montreal 

V1.\U  &  \1-:.\'.\T':.  architects,  Montreal,  have 
drawn  plans  for  a  Roman  Catholic  church  for 
the  i)arish  of  St.  Stanislas.  Montreal,  the  gen- 
eral contract  having  been  let  to  Ulric  Hoileau, 
Ltd.,  Montreal.  The  church  is  being  constructed  on  a 
site  300  X  200  ft.,  on  St.  Joseph  I'.oulevard  Ka.st.  It  will 
be  in  the  form  of  a  Roman  cross,  the  design  being  in 
the  I'iomancsc|iic  style  of  architecture 

The  building  will  be  as  fireproof  as  it  is  i)ossible  to 
make  it.  reinforced  concrete,  marl)le.  and  incombustible 
material  being  almost  exclusively  employed.  The  ex- 
terior is  of  stone,  backed  with  l)rick  and  terra  cotta, 
wh'ile  in  the  interior  marble  and  concrete  is  freely  used; 
the  |)artitions  are  of  terra  C(jtta. 

llelow  the  main  church  is  a  sub-church,  to  be  used 
for  meetings,  children's  masses,  etc.  The  ])lans  of  the 
Ujtper  church  provide  for  a  colonnade,  of  marble,  down 
each  side  of  the  nave,  with  a  marriage  altar  on  the  left 
side,  and  sacristies  and  priests'  vestry  ;  a  vestrv  for  the 
choir  boys  will  be  located  in  the  sub-church,  beneath 
the  priests'  vestry. 

Three  altars  are  to  1)0  situated  in  the  sanctuary, 
which  is  to  be  semi-circular  in  form,  the  main  altar 
being  under  a  baldaquino.  The  main  altar  will  be  of 
marble;  stalls,  balustrade,  and  communion  rails  will  be 
constructed  of  incombustible  material. 

'Lhe  interior  scheme  of  decoration  will  include  ,i 
large  amount  of  modelling  and  relief  work.  The  vault 
is  to  be  of  reinforced  concrete.  .\11  the  Hoors  will  be 
of  terrazo. 

The  entrances  will  be  on  three  sides.  The  n)aiii 
one,  on  St.  Joseph  Boulevard,  will  ccjnsist  of  five  doors, 
three  leading  to  the  up|)er  church  and  one  on  each  side 
leading  to  the  sub-church.  The  stairways  will  be  con- 
structed oi  marble  and  concrete. 

I>ocal  stone  is  to  be  used  for  the  exterit)r  of  the 
walls  and  towers.  Stairways,  of  marble,  with  wrought - 
iron  hand-rails,  are  to  be  located  in  the  towers,  leading 
to  a  public  gallery,  and  also  to  the  organ  and  choir  gal- 
lery. 

Heating  will  be  by  a  forced  system,  provision  being 
made  in  the  basement  for  the  heating  and  ventilating 
apparatus,  coal  bins,  etc. 

The  following  sub-contracts  have  been  let:  Sterl. 
Trussed  Concrete  Steel  Company,  Montreal ;  rooting 
and  ))lumbing,  Michael  Choninard.  Maisonneuve:  elec- 
trical work,  |.  .\.  St.  Amour.  Montreal ;  |)ainting,  T.  A. 
tiauthier,  Montreal ;  marble  and  tile.  Lepage  Marble 
Works,  Ltd.,  Montreal. 
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Construction  of  Tar  Surfaces  and  Pavements 

Paper  Dealing  With  English  and   American   Practice — 
Describes  Methods,  Materials  and  Types  of  Roadways 

By  Arthur  H    Blanchard* 


THE  use  of  tar  in  the  construction  of  bitumin- 
ous pavements  dates  back  to  1820,  when  a  tar 
macadam  pavement  was  laid  in  London.  In 
1834,  an  English  patent  was  issued  covering 
some  of  the  features  of  the  modern  Pitchmac  pave- 
ment. Tar  concrete  pavements  probably  were  first 
built  about  1840,  in  Nottingham,  P^ngland.  In  Can- 
ada, tar  concrete  pavements  were  constructed  in  the 
province  of  Ontario  in  the  period  from  1880  to  1891. 
Highway  engineers  in  the  United  States  have  used  tar 
concrete  pavements  in  municipalities  since  about  1870. 
It  was  not  until  1906,  however,  that  tar  concrete  was 
given  consideration  as  a  pavement  for  use  on  state 
highways.  After  conducting  service  tests  for  three 
years,  Rhode  Island,  in  1909,  was  the  first  state  to 
adopt  the  tar  concrete  pavement  as  a  standard  type 
for  use  on  highways  outside  url)an  districts.  Tar  was 
first  used  for  surface  treatments  in  France  in  1871. 
In  the  United  States  thin  tar  surfaces  were  first  em- 
ployed in  Montclair,  N.J.,  in  1894.  In  America,  how- 
ever, the  rapid  development  of  the  use  of  tar  for  sur- 
face treatments  did  not  begin  until   1906. 

TAR  SURFACES 
Tar  surfaces  may  be  considered  as  divided  into 
two  classes.  The  first  class  consists  of  thin  superficial 
coats  of  tar  with  or  without  the  addition  of  such  ma- 
terials as  stone  chips,  fine  gravel  or  sand.  When  this 
ty])e  of  tar  surface  has  been  under  traffic  for  from  one 
to  two  years,  the  road  metal,  or  other  material  com- 
posing the  wearing  course,  is  exposed.  The  second 
class  consists  of  coats  of  tarred  material  of  appreciable 
thickness,  usually  over  one-half  inch,  and  are  formed 
by  the  ai)])lication  of  one  or  more  treatments  of  tar 
with  sand,  gravel  or  stone  chips  added.  Surfaces  of 
this  class  are  known  as  tar  car])ets  or  blankets.  They 
rarely  wear  down  uniformly  to  the  wearing  ctnirse  and 
hence  increase  unevenly  in  thickness  by  retreatments. 

Construction 

Before  constructing  a  tar  surface  on  a  broken  stone 
or  gravel  road,  every  precaution  should  be  taken  to 
secure  the  1)est  sub-drainage  which  is  practicalile  under 
the  local  conditions.  All  depressions,  pot-holes,  ruts, 
or  other  irregularities  should  be  filled  with  thoroughly 
compacted  tar-coated  stone  so  that  the  whole  surface 
of  the  roadway  is  even.  All  surplus  dust  must  be  re- 
moved so  that  the  larger  pieces  of  broken  stone  of 
the  roadway  surface  are  exposed  but  without  breaking 
the  bond.  This  cleaning  process  is  accomplished  by 
the  use  of  horse  sweepers  and  fine  bass  brooms,  with 
coarse  fiber  brooms  and  fine  bass  brooms,  or  by  a 
vacuum  process.  If  there  is  caked  mud  on  the  sur- 
face of  the  roadway,  wet  brushing  vrill  prove  advant- 
ageous 


est  dimensions  for  the  top  course  of  a  broken  stone 
road  is  followed,  and  the  stone  is  hard  and  tough, 
the  desired  surface  can  be  easily  secured.  The  sur- 
face of  the  large  stones  in  such  a  roadway  are  easily 
cleaned  by  brushing  without  the  dislodgment  of  stones 
in  the  surface.  A  clean  mosaic  surface  is  of  the  utmost 
importance  from  the  standpoint  of  the  formation  of 
a  satisfactory  bond  between  the  broken  stone  and  the 
tar.  The  maintenance  of  tar  surfaces  on  wearing 
courses  of  large  broken  stone  is  economical,  since  after 
the  tar  surfaces  wears  away  in  spots,  the  mechanic- 
ally interlocked  large  stones  will  of  themselves  gen- 
erally have  sufficient  stability  to  withstand  the  effects 
of  traffic  until  retreated.  On  the  other  hand,  if  the 
top  course  of  a  broken  stone  road  has  been  constructed 
of  a  product  varying  in  size  from  %  to  \\^  inches,  it 
will  be  very  difficult,  if  not  impossible  in  the  case  of 
soft  stone  to  secure  an  even,  clean  surface.  Even 
after  thorough  brushing,  a  film  of  impalpable  dust 
usually  covers  the  surface  of  the  roadway.  During 
hard  brushing  small  depressions  will  probably  be 
formed  by  the  displacement  of  pockets  of  dust  and 
the  smaller  sizes  of  stone.  Furthermore,  the  wheels 
of  vehicles  may  adhere  to  the  tar  and  thus  tear  up  the 
small  mineral  matter  adhering  to  it.  As  soon  as 
the  tar  surface  wears  out  in  spots,  rapid  disintegra- 
tion .of  the  exposed  broken  stone  or  gravel  surface, 
with  the  consequent  formation  of  ])ot-holes,  is  a])t 
to  occur. 

If  a  tar  surface  is  to  be  constructed  on  a  new 
broken  stone  or  gravel  road,  or  on  one  wliicli  has 
just  been  resurfaced,  the  tar  should  not  be  applied 
until  the  crust  has  had  time  to  consolidate  under  the 
action  of  traffic  and  with  the  aid  of  the  binding  action 
of  dust  and  moisture.  If  it  is  impracticable  to  post- 
l)one  the  surface  treatment,  special  care  should  be 
taken  to  secure  a  maximum  consolidation  of  the  crust 
of  the  roadway  by  puddling  and  rolling. 

When  the  tar  is  applied  the  roadway  surface  should 
be  bone  dry.  If  the  surface  is  damp  it  will  be  difficult 
to  secure  a.  good  bond.  Distribution  of  the  tar  is  ac- 
comjianicd  by  two  methods.  Flow  by  gravity  is  util- 
ized in  one  methf)d  and  mechanical  pressure  in  the 
other.  The  use  of  gravity  distrilnitors  has  not  been 
developed  to  its  fullest  extent  in  America,  in  that  the 
use  of  mechanical  brushes  or  the  brushing  of  the  ma- 
terial into  the  road  by  hand  brooming  has  never  been 
ado]ited  extensively.  By  brushing  after  gravity  dis- 
tribution, it  is  possible  to  distribute  uniformly  1/4  to 
1/5  gallons  of  tar  per  square  yard.  In  .some  cases, 
when  the  distribution  is  accomplished  by  hand  broom- 
ing, the  adhesion  of  the  material  to  the  road  metal  is 
as  good  as  when  the  material  is  applied  under  pres- 
sure.     The    advantages    claimed    for    pressure    distri- 


It  is  apparent  that  the  character  of  the  cleaned  sur-     butors  are :  aid  in  cleaning  the  surface  of  the  roadway, 

~         '  '       '  ■  ■      .even    application,   distribution   of   small   amounts   per 

square  yard,  satisfactory  adhesion  obtained  between 
the  tar  and  the  surface  of  a  clean,  dry  roadway,  and 
rapid  and  economical  distribution. 

As  a  general  rule  from  34  to  J^  gallon  per  square 
yard  is  used  for  the  first  treatment,  preferably  in  two 


face  will  be  affected  by  the  method  which  was  used  m 
the  original  construction  of  the  roadway.  If  the  prac- 
tice of  some  English  and  American  engineers  in  using 
large-size  stone  varying  from  1  to  2j^  inches  in  long- 

•  Consultine  Highway  Enelneer,  New  York,  before  Fifth  Canadian  Good 
Roads  Congress,  Hamilton. 
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applications.  The  amount  applied  per  treatment  de- 
pends upon  the  kind  of  tar,  the  character  and  c9ndition 
of  the  surface,  and  the  details  of  the  method  of  ap- 
plication. For  example:  A  smooth  surface  composed 
of  large  sized,  tough,  hard  stone  and  well  compacted 
by  traffic,  would  require  from  0.25  to  0.35  gallons; 
for  a  somewhat  rough  surface  of  stone  having  a  medi- 
um toughness  and  hardness  and  recently  resurfaced, 
it  would  be  neces.sary  to  use  from  0.35  to  0.5  gallons 
per  square  yard  to  form  a  satisfactory  thin  tar  sur- 
face. 

The  superficial  coat  of  tar  is  usually  covered  with 
either  coarse  sand,  fine  gravel,  or  stone  chips  varying 
from  y?,  to  Yz  inch  in  longest  dimensions.  Material 
containing  clay  should  not  be  used  as  disintegration 
may  result  by  the  emulsifying  of  the  clay  and  water 
on  the  tar  surface.  The  amount  of  sand,  stone  chips, 
or  gravel  used  per  square  yard  depends  upon  the 
quantity  and  kind  of  the  tar,  and  the  character  of  the 
surface  of  the  roadway.  From  5  to  20  pounds  per 
square  yard  have  been  used  satisfactorily  for  thin  tar 
surfaces;  5  to  12  pounds  for  from  0.1  to  0.25  gallons 
of  tar  per  square  yard  ;  10  to  17  pounds  for  0.25  to  0.35 
gallons;  and  15  to  20  pounds  for  from  0.35  to  0.5  gal- 
lons. 

Cost  Data 

Under  normal  conditions,  with  labor  and  foreman 
at  $2.00  and  $4.00  respectively  for  an  8-hour  day,  teams 
$5.00  per  day ;  refined  tar  a])i)lied,  7  to  9  cents  per 
gallon;  and  top  covering  $2.00  to  $2.25  per  ton_de- 
iivered ;  the  cost  of  tar  surfaces,  using  from  0.25  to 
0.4  gallons  of  tar  per  square  yard,  will  vary  from  4  to 
•S  cents. 

TAR  MACADAM  PAVEMENTS 

A  tar  macadam  pavement  is  one  having  a  wearing 
course  of  macadam  with  the  interstices  filled  by  a 
penetration  method  with  a  tar  cement. 

Foundations 

Usually  tar  macadam  pavements  are  constructed 
on  broken  stone  or  gravel  foundations.  In  cases 
where  traffic  conditions  require  rigid  foundations  or 
where  materials  satisfactory  for  cement-concrete  may 
be  secured  at  a  much  lower  cost  than  broken  stone, 
cement-concrete  foundations  have  been  used  and  have 
lieen  found  to  be  satisfactory  and  economical.  The 
more  general  use  of  cement-concrete  foundations  is 
advisable  on  trunk  or  other 'highways  where  traffic  is 
liable  to  increase  rapidly,  both  in  amount  and  weight. 
When  it  is  necessary  to  construct  a  more  durable 
type  of  wearing  course  than  tar  macadam,  the  cement- 
concrete  foundation  previously  constructed  proves  a 
valuable  asset  and  allows  reconstruction  to  be  accomp- 
lished  economically. 

Physical  Properties  of  Road  Metal 

The  weight  to  be  given  to  toughness  and  resist- 
ance to  abrasion  depends  primarily  upon  the  traffic 
to  which  the  pavement  will  be  subjected  and  the  de- 
tails of  the  method  of  construction  adopted.  For 
example,  for  many  highways  serving  as  feeders  to 
state  trunk  routes,  a  rock  having  a  toughness  of  not 
less  than  6  and  an  abrasion  loss  of  not  more  than  6 
per  cent,  would  prove  economical  and  satisfactory ;. 
but  if  used  on  state  trunk  highways  subjected  to 
horse-drawn  or  motor  trucks,  rock  having  a  tough- 
ness of  not  less  than  13  and  an  abrasion  loss  of  not 
more  than  3.5  per  cent,  should  be  employed.  In  cases 
where  rock  with  suitable  toughness  and  wearing  qual- 


ity is  not  locally  available,  satisfactory  results  may 
be  obtained  by  importing  the  broken  stone  for  the 
surface  of  the  i^avement  and  using  local  rock  for  the 
lower  part  of  the  crust. 

In  order  that  road  metal  should  interlock  during' 
compactkin  and  thus  i)rovide  a  stable  wearing  course-, 
a  proper  angularity  is  an  important  prerequisite.  The 
road  metal  should  not  contain  over  5  per  cent,  of 
particles  having  small  acute  angles,  nor  should  thi 
])roduct  contain  slivers.  Road  metal  which  has  a 
rough  or  coarse  grain  or  pitted  surface  is  i)referablf 
to  material  with  smooth  or  glassy  surfaces  as  the 
tar  cement  adheres  more  satisfactorily  to  the  former 
than  to  the  latter.  Cleanliness  is  an  essential  qualit} 
of  road  metal  for  the  wearing  course  of  tar  macadam 
pavements.  It  is  difficult  and  usually  impossible  to 
secure  a  good  adhesion  of  the  tar  cement  to  road  metal 
which  is  not  clean. 

Construction 

In  the  construction  of  tar  macadam  pavement  it 
is  desired  to  secure,  (1)  a  stable  wearing  course  con- 
sisting of  broken  stone  or  similar  material  thoroughly 
rolled  so  that  it  will  be  well  compacted  and  keyed  t"- 
gether  and  with  the  several  sizes  of  material  uni- 
formly distributed,  and  (2)  a  uniform  distribution 
and  penetration  of  the  tar  within  the  upper  Ij^  to  3 
inches  of  the  crust.  Several  methods  of  construction 
have  been  devised  with  a  view  to  meeting  the  abf)vi- 
prerequisites.  Careful  sui)ervision,  based  on  experi 
ence,  is  necessary  to  prevent  non-uniformity  in  th< 
density  of  the  wearing  course  of  broken  .stone  and  in 
the  amount  of  tar  applied  per  square  yard.  It  is  evi- 
dent that  uniform  application  of  the  tar  will  depend 
ujion  the  method  of  distribution  emphn'ed.  in  usini; 
vehicular  distributors,  one  cause  of  uneven  distribn 
tion  of  the  tar  is  overlai)])ing  of  ap])lications.  The  use 
of  strips  of  tar  or  wrapping  paper,  from  3  to  5  feet 
in  width,  placed  at  the  edge  of  an  application  has  pre 
vented  sections  of  the  wearing  course  receiving  double 
the  amount  of  tar  cement  s])ccified. 

A  typical  American  ]ncthod  of  construction  is  a- 
follows :  The  metalling  of  the  wearing  course  is  a 
uniform  product  of  about  1  or  1^  inches  in  size  or  a 
product  similar  to  or  larger  than  one  passing  over  a 
Ij/  inch  and  though  a  2^  inch  screen,  and  the  void- 
in  the  upper  part  of  the  wearing  course  are  filled  after 
the  tar  cement  is  applied.  Practice  varies  with  refer- 
ence to  the  amount  of  rolling  of  the  wearing  courx 
prior  to  the  api)lication  of  the  tar  cement.  l''or  traffic, 
medium  or  heavy  in  weight  and  amount,  the  be-t 
results  have  been  secured  by  thoroughly  rolling  the 
road  metal  and  thus  securing  maximum"  interlocking 
of  the  particles  and  thereby  securing  the  highest  de- 
gree of  stability  practicable  by  this  method.  The  tar 
cement  is  applied  in  an  amount  varying  from  V/i  i^' 
2  gallons  per  square  yard,  after  which  -^^-inch  stone 
chips  or  a  product  similar  to  one  passing  a  J/^-inch 
and  through  a  1-inch  screen  is  spread  and  thoroughly 
rolled.  Usually  the  surface  is  then  broomed  with  stitt 
brooms,  removing  the  excess  loose  broken  stone,  and 
another  coat  of  tar  cement,  from  1/3  to  1  gallon  per 
square  yard  is  applied,  covered  with  a  layer  of  stone 
chips  or  pea  gravel  and  rolled. 

A  tar  macadam  pavement  called  Pitchmac  by  its 
investor,  J.  A.  Brodie,  city  engineer  of  Liverpool, 
has  been  used  to  a  considerable  extent  in  luigland. 
and  has  been  adopted  as  a  standard  type  by  the  Road 
Board  of  England.  It  is  constructed  on  a  foundation 
of  stone.    The  wearing  course  of  broken  stone  varies 
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from  2  to  4}^  inches  in  depth,  dependent  upon  traffic 
conditions.  If  the  wearing  course  is  from  2  to  3  inches 
in  thickness,  it  is  constructed  in  one  layer,  and  if 
from  4  to  4^^  inches,  in  two  layers.  The  single  layer, 
and,  in  the  case  of  two  layers,  the  upper  layer  is  com- 
posed of  broken  stone  ranging  in  size  from  1J4  to 
2y2  inches.  After  thorough  rolling  the  tar  compound 
is  ai)plied  to  the  single  layer  or  to  each  of  the  layers 
of  the  two-layer  wearing  course.  The  tar  compound 
used  in  England  consists  of  hot  sand  mixed  with  tar 
pitch.  From  1J4  to  2  gallons  per  square  yard  are 
used  for  the  one-layer  wearing  course  and  from  3j4 
to  Zy2  gallons  for  two  layers.  To  assist  in  completely 
filling  the  voids,  chips  varying  in  size  from  %  to  ^ 
inches  are  applied  during  the  rolling  of  the  tar  grouted 
layer.  The  oldest  sample  of  Pitchmac  in  Liverpool 
was  laid  in  Princes  Avenue  in  1901,  near  the  end  of 
Eversley  Street,  and  has  been  in  continuous  use  ever 
since  without  repair.  This  avenue  carries  a  large 
volume  of  light  motor  and  carriage  traffic,  as  well  as 
some  of  a  heavier  character,  the  traffic  amounting  to 
120,000  tons  per  yard  width  per  annum. 

Pitchmac  has  been  used  to  a  limited  extent  in 
Massachusetts.  The  writer  is  indebted  to  Mr.  Arthur 
W.  Dean,  chief  engineer  of  the  Massachusetts  High- 
way Commission,  for  the  following  authoritative  and 
instructive  data  covering  the  cost  of  construction  and 
maintenance  of  Pitchmac  pavements  having  top 
courses  of  2  inches  filled  with  tar  and  sand  and  founda- 
tion courses  of  4  inches  of  broken  stone. 


Tyngsboro    W. 
Natick    E.    . .  . 

Newton 

Reading   S.    . . . 
Wayland     ... 
Gloucester    W. 
Bostoi* 


lOl.'i  $1,01  $0.0118  Good  Medium 

1014  1.12  0.0191  Good  Heavy 

1914  1.21  0.0118  Good  Medium 

1914  1.18  0.0266  Good  Very  Heavy 

1914  1.46  0.0175  Good  Very  Heavy 

1915  1.15  0.0141  Good  Medium 

1916  1.20  O.OOOO  Good  Heavy 


Notes:  The  character  of  traffic  on  the  several  sections  is 
as  follows: 

Tyngsboro  W. — Heavy  pleasure  travel,  truck  and  logging 
teams,   in   spring  and   fall. 

Natick  E. — Pleasure  cars,  trucks,  between  Framingham 
and  Boston. 

Newton. — Pleasure  cars  70  per  cent.,  15  per  cent,  trucks, 
l.")   per  cent,   teaming. 

Reading  S. — Pleasure  cars.     Very  heavy  trucking, 
Wayland. — Pleasure   cars.     Very   heavy   trucking. 
.Gloucester  W, — Pleasure  cars  80  per  cent,,  trucks  10  per 
cent,,  team  10  per  cent. 

Boston. — Mostly  trucks  and  teaming,  pleasure  cars  30 
per  cent. 

Maintenance   cost   is   average   per  square   yard   per   year 
since  surface  was  laid  and  with   exception  of  Reading  S.  is 
entirely  for  sanding.     There  having  been  no  repairs  made  nor 
necessary  nor  probably  will  be  for  some  years.     At  Reading 
'the  contractor  had  poor  workmen  and  early  corrections  were 
I  necessary  on  that  account.     The  sanding  was  necessary  most- 
ly on  account  of  surplus  tar  on  surface  and  perhaps  25  per 
^cent.  for  slipperiness  during  cold  weather.     Notice  no  repair 
expense   at    IJoston,   due    to    perfect   workmanship.     This    is 
.partly  tlie  result  of  experience,  as  it  is  the  latest  piece  laid 
;  and  can  be  equalled  under  favorable  conditions. 

Distributors 

The  appliances  used  in  the  distribution  of  tar  ce- 
ments may  be  classified  as  gravity  distributors  and 
pressure  distributors.  The  market  is  supplied  with 
so  many  dififerent  types  that  a  thorough  investigation 
should  be  made  preceding  the  purchase  of  a  machine. 
The  following  factors  should  be  given  consideration 
when  selecting  a  distributor:  (1)  character  and  range 
of  work  upon  which  the  distrii)utor  will  be  used;  (2) 
present  and  probable  requirements  in  specifications 
pertaining  to  type  and  details  of  distributors  and  the 
work  to  be  done;  (3)  diiiferent  types  and  grades  of 
tar  cements  which  the  machine  will  distribute,  and  the 


range  in  the  amount  per  square  yard  which  can  be 
applied;  (4)  gravity  or  pressure  distribution,  and,  if 
the  latter,  the  range  in  pressure  per  square  inch;  (5) 
method  of  controlling  uniformity  and  amount  of  dis- 
tribution; (6)  accessories  of  distributors  for  heating 
material,  recording  temperature  of  tar  cement,  amount 
in  tank,  and  amount  of  pressure,  and  shutting  off  tar 
cement  at  end  of  run;  (7)  width  of  distribution  and 
means  for  modifying  same;  (8)  motive  power;  (9) 
width  of  tires  and  loads  per  linear  inch  of  tires  when 
tank  is  full;  (10)  ease  of  operation  and  repair;  (11) 
s^tructural  strength;  (12)  amount  and  character  of 
labor  required  to  efficiently  operate  the  distributor ; 
(13)  economics,  including  overhead,  operation  and 
maintenance  charges. 

Cost  Data 

The  cost  of  tar  pavements,  built  by  penetration 
methods,  varies  with  the  amount  and  kind  of  tar 
cement  and  road  metal  used,  and  the  method  of  con- 
struction employed.  An  average  cost,  using  6  to  8 
inches  of  compacted  broken  stone  and  a  total  of  2  to 
2%  gallons  of  tar  cement  per  square  yard  varies  from 
25  to  40  cents  per  square  yard  in  excess  of  the  cost 
of  water-bound  broken  stone  roads,  or  from  70  cents 
to  $1.25  per  square  yard  . 

TAR  CONCRETE  PAVEMENTS 

A  tar  concrete  is  one  composed  of  broken  stone, 
broken  slag,  gravel  or  shell,  with  or  without  sand, 
Portland  cement,  fine  inert  material  or  combinations 
thereof,  and  a  tar  cement  incorporated  together  by  a 
mixing  method. 

Classification 

Tar  concrete  pavements  may  generally  be  grouped 
in  three  classes.  The  essential  characteristics  of  the 
three  classes  are  as  follows: 

Class  A. — A  tar  concrete  pavement  having  a  min- 
eral aggregate  composed  of  one  product  of  a  cru.shing 
or  screening  plant. 

Class  B. — A  tar  concrete  pavement  having  a  min- 
eral aggregate  composed  of  a  certain  number  of  parts 
by  weight  or  volume  of  one  product  of  a  crushing  or 
screening  plant  and  a  certain  number  of  parts  by 
weight  or  volume  of  sand,  broken  stone  screenings 
or  similar  material,  with  or  without  a  filler. 

Class  C. — A  tar  concrete  pavement  having  a  pre- 
determined mechanically  graded  aggregate  composed 
of  broken  stone,  broken  slag,  gravel  or  shell,  with  or 
without  sand,  portland  cement,  fine  inert  material  or 
combinations  thereof. 

Patent  Litigation 

In  connection  with  the  design  or  selection  of  a 
suitable  type  of  tar  concrete  pavement,  it  is  necessary 
to  consider  the  possibility  of  an  infringement  suit  be- 
ing brought  by  one  of  the  patentees  of  proprietary 
pavements.  Highway  engineers  and  contractors  are 
primarily  interested  in  the  types  of  tar  concrete  pave- 
ments which  may  be  constructed  without  danger  of 
litigation  rather  than  in  a  voluminous  discussion  of 
the  probabilities  of  successfully  defending  infringe- 
ment suits. 

Class  A. — There  is  ample  evidence  at  hand  that  tar 
concrete  pavements  of  Class  A  may  be  constructed 
without  danger  of  litigation   proceedings. 

Class  B. — The  history  of  litigation  cases  indicates 
that  the  construction  of  unpatented  tar  concrete  pave- 
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incuts  of  (.'lass   B  on  a  large  scale   will,   in  all   prob- 
ability, lea<l  to  an  infringement  suit. 

Class  C- — With  the  exception  of  the  class  oi  tar 
concrete  pavements  having  mineral  aggregates  sim- 
ilar to  that  covered  by  the  Tojjcka  decree,  the  ex- 
tensive use  of  non-patented  tar  concrete  pavements 
of  (lass  C  will  usually  lead  to  litigation  proceedings. 

Foundations 

Many  failures  have  occurred  due  to  laying  tar 
concrete  pavements  on  weak  foundations.  Of  the 
more  common  types  of  foundations,  satisfactory  results 
ha\e  been  obtained  under  medium  traffic  with  thor- 
oughly filled  and  compacted  broken  stone  and  tar  con- 
crete foundations.  Cement-concrete  foundation.s 
should  generally  be  used. 

Construction 

Under  Class  A-,  two  tyjies  of  jjavements  will  be 
considered.  The  most  efficient  type,  as  laid  in  Am- 
erica, has  a  mineral  aggregate  which  will  comply  with 
the  following  rec|uiremeiits :  All  of  the  broken  stone 
or  broken  slag  shall  pass  a  l34-i'ich  screen;  not  more 
than  10  per  cent,  nor  less  than  1  per  cent,  shall  be 
retained  on  a  1-inch  screen ;  not  more  than  10  per 
cent,  nor  less  than  3  per  cent,  shall  pass  a  14-i'i^h 
screen. 

This  aggregate,  for  small  jobs,  may  be  mixed  with 
hot  tar  cement  by  hand  methods.  Usually,  however, 
mechanical  heating  and  mixing  plants  should  be  used. 
In  a  complete  plant  for  the  manufacture  of  tar  con- 
crete, the  aggregate  is  carried  by  bucket-elevators  to 
rotary  dryers,  where  it  is  dried  and  the  dust  exhausted ; 
from  the  dryer  the  aggregate  is  raised  by  elevators  to 
storage  bins ;  when  required  the  aggregate  is  drawn 
from  the  bins  to  a  weighing  device,  and  from  there 
deposited  into  a  mixer.  Such  plants  are  also  equipped 
with  tar  cement  heating  tanks  and  weighing  buckets. 
A  plant  of  this  type  should  have  a  capacity  of  from 
800  to  1,000  square  yards  of  2-inch  wearing  surface 
per  day.  For  the  type  of  tar  concrete  under  considera- 
tion, it  has  been  found  that  the  tar  mixture  should  con- 
tain between  5  and  8  per  cent,  of  tar  bitumen. 

An  important  detail  of  laying  is  thorough  rolling. 
An  even  surface  and  aduquate  compaction  with  thor- 
ough interlocking  of  the  particles  of  broken  stone 
may  be  readily  obtained  by  the  proper  use  of  a  tan- 
dem roller  weighing  between  10  and  12  tons. 

Many  methods  have  been  developed  for  the  ap- 
plication of  the  seal  coat  of  tar.  It  has  been  found  that 
seal  coats  of  from  one-half  to  one  gallon  per  stjuare 
yard  of  tar  cement  are  distributed  most  uniformly  by 
the  use  of  hand-drawn  gravity  distributors  followed 
by  a  squeegee. 

The  average  cost  of  this  type  of  tar  concrete  un- 
der normal  conditions  when  laid  as  a  2-inch  wearing 
course  should  be  from  25  to  40  cents  in  excess  of  a 
water-bound  broken  stone  wearing  course  of  the  same 
thickness. 

The  second  type  of  tar  concrete  of  Class  A  to  be 
considered  is  the  two  or  three  course  pavements  in 
which  each  course  consists  of  one  product  of  a  crush- 
ing or  screening  plant.  The  excellent  tar  slag  con- 
crete ])avements  which  have  been  laid  in  England  since 
VX)^  are  of  this  type.  Although  used  by  various  muni- 
cipalities, the  largest  yardage  of  this  type  has  been  con- 
structed by  Tarmac,  Limited.  One  of  the  Tarmac 
l)lants  is  located  at  Wolverhampton,  adjacent  to  that 
of  a  company  producing  large  quantities  of  blast-fur- 
nace slag.     The  large  molds  t>f  slag  are  trans])orted 


1)3'  small  cars  from  the  iron  works  f)n  a  narrow  gauge 
track  and  dunqied  near  the  Tarmac  works.  These 
large  blocks,  while  still  warm,  arc  broken  by  sledge- 
hammers to  a  .size  suitable  for  the  cru.sher.  After  it 
is  crushed  and  screened  into  sizes  varying  from  ^  to 
25^  inches  it  is  mixed  with  a  tar  compound.  Since 
the  slag  is  warm  even  after  it  has  been  crushed,  no 
heating  ])reliminary  to  mixing  is   necessary. 

Although  in  some  cases  two  courses  of  tar  slag 
concrete  are  used,  usually  more  than  two  layers  of 
tar  coated  slag  are  em])Ioyed,  as  was  the  case  with 
tar  slag  concrete  ])avcmcnt  laid  at  Hrighton-oii-Sea. 
The  <letails  of  construction  follow:  On  a  well-com- 
pacted gravel  foundation  was  spread  a  scattering  of 
tar-coated  slag  chips ;  the  bottom  layer  was  com- 
posed of  2j.<2  inches  of  compacted  \'/^  to  2j/2-inch  tar- 
coated  slag;  the  second  course  consisted  of'2  inches  of 
compacted  ^  to  1^-inch  tar-coated  slag;  the  third 
course  was  composed  of  a  thin  layer  of  J4,  to  ;5^-inch 
tar-coated  slag  chips,  which  layer  was  thoroughly 
rolled ;  the  pavement  was  finished  by  rolling  a  top 
dressing  of  iincoated  fine  slag  screenings. 

Tar  concrete  pavements  of  Class  C,  with  mineral 
aggregates  similar  to  the  modern  Topeka  grading, 
were  laid  in  Pittsburgh,  Pa.,  about  1890.  The  pave- 
ment laid  on  Lang  Avenue  has  been  in  service,  with 
only  nominal  repairs,  for  the  past  26  years.  Many 
similar  pavements  were  constructed  in  several  cities 
of  New  England  as  early  as  1885.  Since  1913,  tar 
Topeka  pavements  have  been  laid  in  several  states 
throughout  the  middle  west  of  the  United  States,  and 
also  in  cities  of  New  England.  Some  of  the  best  ex- 
amples of  this  type  of  tar  concrete  pavement  has  been 
constructed  with  about  8  per  cent,  of  bitumen  in  the 
mix  and  a  light  seal  coat  of  refined  tar. 


Accidents  on  the  Job 

Instructions  issued  by  Red  Cross   to   Lumbermen  in  Oregon 
and  Washington 

Do  not  fail  to  give  attention  to  a  wound,  even  if 
very  slight. 

If  proper  first  aid  is  not  available  it  is  safer  to  ex- 
pose the  wound  to  the  open  air  than  to  cover  it  with 
unsterilized  cloth. 

Cut  or  pull  clothing  away  from  a  wound. 

Ne\  er  insert  anything  in  a  wound  and  never  wash  a 
wound  with  water. 

.\  wound  should  be  treated  with  one-half  strength 
tincture  of  iodine  .which  should  also  be  ai)plied  for  an 
inch  around  the  edges  of  the  wound. 

h'ractured  bones  should  be  jiroperly  secured  in  place 
before  the  ]jatient  is  moved. 

Watch  for  the  nervous  eflfect  of  shock,  and  treat  it 
by  lowering  the  head,  loosening  the  clothing,  and  keep- 
ing the  ])atient  warm  and  quiet. 


The  engineer  of  York  Township,  Ont.,  is  drawing 
up  a  scheme  by  which  it  is  hoped  to  provide  ade{|uate 
drainage  for  the  township  with  the  co-operation  of  the 
city  of  Toronto.  The  plan  is  to  be  discussed  at  a  con- 
ference arranged  with  the  works  department  of  the 
citv. 


The  Saskatchewan  provincial  government  is  planning  to 
erect  four  public  school.s  in  the  Mennonite  colony  south  of 
Swift  Current. 


May  20,   1918 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.      We  will  pay  for  all  accepted  articles. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


A  Simple  Lock  Nut 

We  were  troubled  with  the  nuts  loosening  up  on 
some  of  our  machinery,  due  to  vibration,  or  other  rea- 
sons, and  as  no  lock  nut  could  be  used,  and  it  was  not 
feasil)le  to  i)in  the  nuts,  we  had  to  use  some  sort  of 
locking  device.     Necessity  is  the  mother  of  invention. 


Improvised    Washer  as   Lock   Nut. 

for,  while  experimenting,  it  brought  about  the  highly 
successful   lock  washer  shown  herewith. 

These  sketches  are  quite  clear,  but  it  may  be  well 
to  say  that  the  hole  A  should  be  as  generous  as  reason- 
able for  receiving  the  lip.  Any  ordinary  washer  can 
be  used.  The  lip  B  is  cut  in  with  a  hack  saw  before 
applying  the  washer.  This  is  turned  up  as  shown,  and 
with  a  punch  or  drift,  the  lip  A  is  impressed  into  the 
hole. — Engineering  and  Cement  World. 


Make  Clip  File  into  Handy  Sketch  Board 
Clip  files  are  u.sed  on  a  good  many  construction  jobs 
to  hold  paper  for  taking  notes  in  the  field,  but  one 
was  recently  made  by  the  writer  on  which  a  triangle 
could  be  used,  and  which  proved  very  handy  for  mak- 
ing sketches. 

As  shown  in  the  drawing,  the  strip  along  the  edge 
of  the  board  is  made  of  wood  about  34  inch  thick.    A 


Caratoar^  j^  ihick. 


OONVKNTKNT   FOR   MAKING   SKETCHES   OR   PT.ANS   OP 
l-AYOL-T   O.V   THK  JOB 

piece  of  an  old  ruler  or  yardstick  will  do.  This  is 
planed  to  a  straight  edge  and  fastened  on  with  shoe 
nails  or  ordinary  pins  cut  the  proper  length.  The  thin 
strip  of  celluloid  at  the  top  is  raised  about  1/10  inch 
from  the  board  by  j)utting  underneath  it  a  cardboard 
strip.  This  allows  slipping  a  piece  of  paper  under- 
neath the  edge  of  the  celluloid.  The  spring  clij)  holds 
tl\e   celluloid    firmly    down    on    the   paper,    so   that   it 


serves  both  as  a  clamp  and  as  a  straightedge.  The 
celluloid  strip  is,  of  course,  fastened  exactly  at  right 
angles  to  the  strip  along  the  sides. 

By  using  a  large  triangle  for  long  lines  and  a  little 
one  for  working  close  in  the  corners,  as  shown  on  the 
sketch,  the  device  is  converted  into  a  miniature  draft- 
ing machine.  Two  copies  of'pencil  sketches  can  readily 
be  made  by  using  carbon  paper. 

By  R.  T.  Brown. — Engineering  News. 


Tip  Boxes  Measure  Materials  Economically 

In  the  mixing  of  concrete  the  materials  should  be 
measured  accurately  if  the  best  results  are  to  be  ob- 
tained. Sometimes  the  wheelbarrow  in  which  the 
materials  are  carried  to  the  mixer  is  used  for  a  measure. 
To  insure  accuracy  in  measuring  the  materials  and  also 
a  minimum  of  wasted  time  the  tip  measuring  boxes 
shown  in  the  sketch  were  made.  The  boxes  are  made 
with  the  desired  cul)ic  capacity  and  hung,  above  the 


STRAP 
IRON 


IRON 
PIPE 


Measuring  boxes. 


centre,  on  a  l>^-in.  iron  pipe  axle.  The  boxes  should 
be  hung  high  enough  to  permit  a  wheelbarrow  to  be 
pushed  under  the  liottom  without  interference.  The 
supports  are  made  of  2  x  4  and  4x4  in.  pieces,  strongly 
braced.  The  outfit  may  be  dismantled  quickly  and  re- 
assem])led  at  another  location,  and  the  parts  are  of 
handy  size  for  loading  on  a  vehicle.  In  use,  the  shovel- 
ers  fill  the  boxes,  and  the  barrow  men  wheel  their  bar- 
rows under  the  boxes,  which  are  promptly  filled. — Pop- 
ular Mechanics. 


On  March  1,  1917,  4,032  traction  engines  were  in 
use  in  Kansas.  It  is  estimated  that  6,000  to  7,000  are 
now  in  use.  The  average  drawbar  horse-power  of  the 
traction  engines  in  use  is  12.5,  which  is  equivalent  to 
about  25  brake  horse-power.  The  .size  most  commonly 
used  develops  about  20  horsei)ower.  The  average 
owner  used  his  tractor  40  to  50  days  last  year,  'iiie 
majority  of  Kansas  traction  engines  are  propelled  by 
internal  combustion  engines,  using  gasoline  or  kero- 
sene for  fuel.  Steam  traction  engines  are  used  to  a 
limited  extent  for  threshing  and  other  heavy  belt  work. 
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Building  in   Montreal 

Building  ill  Montreal  continues  restricted,  the  per- 
mits last  month  standing  at  $539,890,  a  decrease  of 
$(S3,050  as  compared  with  the  corresponding  month  in 
1917.  The  indications  are  that  the  season  will  not  be 
as  good  as  last  year,  which  was  nothing  to  boast  about. 
'J'he  prices  of  several  commodities  have  again  risen, 
which  tends  to  keep  down  construction  to  only  the 
most  urgent  requirements.  Lumber  is  a  notable  in- 
stance of  the  increased  value  of  materials,  prices  now 
being  the  highest  known.  Reports  from  the  province 
are  to  the  ci?ect  that  a  fair  amount  of  building  is  pro- 
ceeding, and  in  Shawinigan  Falls  it  is  active,  due  to 
war  needs.  Important  shipbuilding  projects  are  being 
carried  out  at  Three  Rivers  and  Lauzon,  and  there  is 
also  a  scheme  for  a  storage  dam  at  Lake  Brule  to  be 
built  for  the  Quebec  Streams  Commission.  Schools 
and  churches  will,  as  in  1917,  form  a  substantial  part 
of  the  work  to  be  done  in  the  province  this  year. 


Personals 

Mr.  Philip  J.  Turner,  F.R.I. B. A.,  has  been  appointed  act- 
ing assistant  professor  of  architecture  at  McGill  University, 
and  Mr.  F.  J.  Cronk  assistant  professor  of  railway  engineering. 

Mr.  Sydney  M.  Johnson  has  been  appointed  by  the 
Stratford  city  council  as  temporary  engineer  during  the  ab- 
sence of  Mr.  A.  B.  Manson,  former  city  engineer,  who  is 
now  with  the   Canadian  Engineers. 

Engineer  James  C.  Wardrop  has  resigned  from  the 
works  department  staff  of  Hamilton,  Ont.,  and  is  taking  up 
new  duties  in  the  office  of  F.  R.  Warren,  architect.  His 
former  fellow-employees  presented  him  with  a  handsome 
gold  watch  as  a  token  of  their  esteem. 

Major  Thos.  R.  Loudon,  who  went  overseas  with  the 
No.  1  Construction  Battalion  as  Captain  and  Adjutant,  is  now 
on  his  way  home.  Major  Loudon,  previous  to  enlistment, 
was  assistant  professor  of  inetallurgy  in  the  Faculty  of 
Applied  Science  and  Engineering  of  the  University  of  To- 
ronto, having  taken  his  degree  of  B.A.Sc.  in  1905. 


Obituary 

The  death  occurred  recently  of  Mr.  David  Webster,  of 
Brantford,  Ont.,  advisory  engineer  for  the  city  waterworks. 

Mr.  James  Smith,  a  well-known  Toronto  architect,  who 
had  practiced  in  this  city  for  about  45  years,  passed  away 
recently  at  his  home  at  the  age  of  88.  Mr.  Smith  was  born 
in  Scotland  in  1832  and  came  to  Toronto  about  1850.  He 
was  responsible  for  the  design  of  over  90  churches  in  the 
city. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Letters  patent  have  been  granted  to  Fairfa.x  Forgings, 
Limited,   Montreal,   capital  $1,500,000. 

The  Lake  Superior  Dry  Docks  and  Construction  Com- 
pany, Limited,  have  passed  a  by-law  changing  the  location 
of  their  head  oftice  from  Sault  Ste.  Marie,  Ont.,  to  Toronto. 

A  new  Sunday  school  and  parish  hall  is  to  be  built  in 
Brantford,  Ont.,  in  connection  with  Grace  Church.  It  will 
be  of  brick  and  stone  construction  and  will  cost  about  $35,000. 

The  Leaside  Munitions  Company  propose  to  double  the 
size  of  their  plant  at   Leaside,  Toronto,  and   work  is  about 


fo  start  on  llir  cxcivalinn.     The  company  al  present  emplr)ys 
1,500   men. 

The  waterworks  by-laws  for  the  <li.ilrict  of  N'oilii  \  aii- 
couvcr,  B.C.,  have  been  passed  by  large  majorities  and  the 
construction  of  the  new  water  system  east  of  the  Seymour 
River  is  to  be  proceeded  with. 

After  the  war  the  city  of  Hamilton,  Ont.,  will  under- 
take harbor  improvements  on  a  large  scale.  The  plans,  which 
cover  the  .whole  twenty-mile  shore  line,  are  at  present  in 
the  hands  of  the  engineers,  but  as  yet  no  report  has  been 
given. 

(Jwing  to  the  high  cost  of  building,  the  Windsor  Board 
of  Education  has  abandoned  its  intention  to  erect  two  new 
16-room  public  schools  this  year.  Instead  they  plan  to  use 
five  portable  schoolhouses,  which  will  cost  approximately 
$8,000  each. 

The  $7,000,000  contract  in  connection  with  the  St.  John 
harbor  improvement  will  include  the  completion  of  the  dry- 
dock,  the  extension  of  the  breakwaters,  the  establishment  of 
a  steel  shipbuilding  plant  capable  of  turning  out  mammoth 
steamers,  and  the  construction  of  two  10,000-ton  steamships. 

The  contract  for  the  construction  of  the  nickel  and  cop- 
per refining  plant  at  Deschenes,  Que.,  for  the  British-Ameri- 
can Nickel  Corporation,  calls  for  completion  of  the  job  be- 
fore the  snow  falls.  The  buildings  and  machinery  will  cost 
over  one  million  dollars.  Bate,  McMahon  &  Company  have 
the  contract. 

The  erection  of  the  proposed  $400,000  briquette  plant  in 
Saskatchewan  by  the  governments  of  Manitoba  and  Sas- 
katchewan is  being  delayed  in  Ottawa.  The  Manitoba  Gov- 
ernment was  advised  some  time  ago  that  the  formal  official 
acceptance  of  the  scheme  would  be  forthcoming,  but  this  has 
not  yet  been  received. 

Among  the  items  appearing  on  the  supplementary  esti- 
mates of  the  Dominion  Government  are  the  following:  $175,- 
000  for  construction  of  bridge  on  the  Canada  Central  Rail- 
way over  the  Peace  River,  near  Peace  River  crossing;  $100,000 
for  Fraser  River  improvements;  $386,000  for  St.  Charles 
River  improvements;  $250,000  for  St.  John,  N.B.,  harbor. 

Work  on  the  Canadian  Northern  Railway  terminal  and 
repair  works  at  Leaside,  Toronto,  is  now  in  progress.  Gen- 
eral offices,  a  ten-stall  roundhouse  with  turntable  on  heavy 
concrete  foundations,  a  60,000-million-gallon  water  tank,  coal- 
ing system,  planing  mills,  freight  car  repair  shop,  transfer 
table,  locomotive  shop,  coach  shops,  and  an  ice  house  are 
already   in   course   of   construction. 

The  contract  for  the  dam  and"  concrete  power  house 
of  the  new  development  of  the  Southern  Canada  Power 
Company  on  the  St.  Francis  River  at  Drummondville,  P.Q., 
has  been  let  to  Morrow  and  Beatty,  Limited,  Peterborough. 
It  is  proposed  to  develop  10,000  h.p.  at  present,  but  provision 
is  being  made  in  the  power  house  for  ultimate  development 
of  18,000  h.p.  The  work  will  include  about  80  miles  of  new 
transmission  lines,"  for  linking  up  parts  of  the  system. — 
Montreal   Gazette. 

In  connection  with  an  item  of  $60,495  for  the  Geodetic 
Survey,  to  pay  expenses  of  the  survey  and  demarcation  of 
international  boundaries,  recently  brought  before  parliament, 
Hon.  Rudolphe  Lemieux  read  a  statement  by  Naulon  Cau- 
chon,  civil  engineer,  dealing  with  the  navigation  problem. 
Mr.  Cauchon  suggested  the  construction  of  canal  from  Car- 
dinal on  the  St.  Lawrence  River  to  Ottawa,  so  as  to  avoid 
the  St.  Lawrence  Rapids.  He  estimated  that  this  project 
would  cost  some  fifty  million  dollars,  and  was  preferable 
to  the  Georgian  Bay  Canal  scheme,  which  could  hardly  be 
put  through  for  less  than  $150,000,000.  Mr.  Lemieux  asked 
the  Minister  to  draw  the  attention  of  the  Geodetic  Survey 
to  this  proposal. 
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Unparalleled  Scarcity  of  Houses 
Why  Not  Build? 

Tl  1  E  scarcity  of  houses  in  Toronto,  according  to 
])rominent  real  estate  men,  has  not  been  paral- 
leled in  the  history  of  the  city.  It  is  almost 
impossible  for  a  tenant  to  obtain  a  house,  es- 
pecially the  six-room  or  seven-room  type,  which  is  in 
a  reasonable  condition.  The  rents  asked  are  so  high 
that  it  is  im])ossiblc  for  the  average  man  to  live  in  sur- 
roundings where  there  is  sufficient  floor  space,  not  to 
mention  good  light  and  proper  sanitary  condtions.  He 
has  to  sublet  his  house,  if  he  is  fortunate  enough  to 
get  one  of  any  kind,  and  the  resulting  congestion  is 
greatly  detrimental  to  the  wellbeing  of  the  human 
race. 

It  is  true  that  there  are  a  large  number  of  houses 
for  sale  (as  the  high  cost  of  building  has  made  it  pos- 
sible to  ask  big  prices),  though  perhaps  not  so  many 
as  formerly,  as  the  owner  has  not  the  same  assurance 
that  if  he  did  make  a  good  sale,  he  could  find  another 
house  suitable  for  his  family.  P)Ut  there  never  has 
been  anything  but  a  scarcity  of  small  houses  for  sale 
or  rent,  proi^erties  which  are  in  demand  by  the  work- 
man,  including  "the   much  coveted   garden   combined 


with  conveniences  of  a  more  or  less  extensive  charac- 
ter, within  reasonable  distance  of  the  centre  of  the 
city.  Not  only  are  these  houses  scarce,  but  the  price 
asked  is  far  in  excess  of  the  real  value  on  account  of 
the  supply  being  so  much  less  than  the  demand.  This 
high  [irice  is  due  also,  to  some  extent,  to  high  land 
prices,  though  there  has  been  an  adjustment  in  this 
direction. 

Building  has  fallen  off  mainly  because  of  the  high 
cost  of  material  and  labour,  and  to  some  extent  by 
the  tendency  to  hold  up  ventures  due  to  the  uncer- 
taintv  of  the  times.  F'ive  years  ago  a  modern  eight- 
roomed  solid  brick  house  with  hardwood  finish  could 
be  built  for  about  $4,000.  The  same  building  to-day 
would  cost  not  much  less  than  $6,000  and  even  at  that 
figure,  some  of  the  fittings  would  be  unobtainable. 
Adding  to  this  a  builders  profit  of  $1,000,  with  the  cost 
of  40  feet  of  land  at  $50  a  foot,  the  total  is  $9,000,  which 
at  6  per  cent,  is  equivalent  to  a  rental  of  $45  per  month, 
to  say  nothing  of  taxes,  insurance,  maintenance,  sink- 
ing fund,  etc. 

Montreal  has  accepted  the  flat  house  as  a  necessity 
— a  half  million  people  cannot  be  accommodated  in 
the  old  roomy  way.  The  Toronto  HousingCompany 
has  adopted  a  similar  principle  ;  their  bonds  are  guar- 
anteed by  the  municipality,  yet  even  here  the  pressure 
of  modern  prices  has  been  felt  and  the  rentals  have 
been  raised  twice  within  a  few  months.  This  raising 
of  the  rents  has  been  universal,  and  in  many  cases  they 
doubtless  have  been  increased  much  in  excess  of  the 
sum  warranted  by  the  present  assessed  value,  and  what 
is  true  of  Toronto  and  Montreal  is  true  in  more  or  less 
degree  of  many  other  Canadian  towns  and  cities. 

The  situation  in  the  United  States  is  very  much  the 
same  as  in  Canada,  and  every  encouragement  is  being 
given  by  the  governmental  authorities  to  go  forward 
with  works  of  necessity.  Secretary  of  the  Treasury 
Mc.Vdoo  in  a  recent  statement  said  "  Where  it  is  a 
question  of  need — be  it  on  account  of  sanitary  condi- 
tions or  because  without  such  new  construction  other 
operations  essential  at  this  time  for  the  welfare  of  the 
country  would  sufifer — there  is  no  doubt  that  the  work 
should  be  undertaken." 

Any  building  operations  which  are  required  to  pro- 
tect the  health  or  provide  for  the  comfortable  needs  of 
our  people  or  to  supply  facilities  necessary  for  the 
proper  conduct  of  business  essential  to  the  successful 
prosecution  of  the  war  should"  be  carried  out.  Proper 
housing  not  only  means  better  health  and  more  com- 
fort, but  also  a  greater  fitness  for  the  day's  work,  which 
in  its  turn,  means  a  more  vigorous  and  optimistic  pro- 
secution of  the  war.  In  view  of  the  very  real  shortage 
of  housing  accommodation  in  many  of  our  cities,  if 
private  capital  is  not  available,  municipalities  or  other 
governing  authorities  may  well  consider  the  advisa- 
bility of  ])lanning  a  building  campaign. 


The  Sharing  of  Profits 

a  Solution  of  the  Wage  Problem 

THE  system  of  sharing  profits  among  employees 
assists  in  certain  cases,  to  a  coiisiderable  ex- 
tent, in  the  solution  of  the  wage  problem.  It  is 
true  that  the  greatest  asset  any  organization 
can  have  is  its  efficient  and  contented  workmen  ; 
without  them  no  matter  what  the  capitalization,  it 
cannot  produce,  much  less  can  it  show  profits  at  the 
end  of  a  year's  time.  Then  why  should  the  employees 
of  a  plant  not    receive  some    share    in    the    profits  ? 
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Would  not  this  tend  to  keci)  the  monthly  wages  within 
reasonable  bounds  ? 

Would  it  not  also,,  in  many  cases,  act  as  a  means 
of  encouraging  economy ;  for  the  sum  held  over  until 
the  end  of  the  year  would  often  otherwise  have  dis- 
appeared monthly  with  nothing  to  show  for  it  in  the 
end.  The  workman  agitating  for  a  raise  in  pay  under 
existing  conditions  is  de])endent  on  what  he  saves  per 
day  in  order  that  he  may  have  a  balance  to  show  at 
the  end  of  the  year  ;  in  many  instances  he  receives  the 
increase,  but  owing  to  the  lack  of  keeping  any  record 
of  his  ex])euses  he  uses  up  the  whole  increase  in  addi- 
tional expenditure.,  lie  soon  finds  himself  in  the  same 
position  as  before.  Then  he  agitates  again  for  another 
increase.  If  this  increase  goes  beyond  the  value  of  the 
real  work  performed,  how  is  the  deficit  made  up  ? 
I'wery  time  a  wage  is  raised  someone  ])ays  for  it,  either 
the  public  by  i)aying  increased  ])rices  for  the  product, 
tlie  labour  by  jjroducing  more,  or  the  emijhjyer  by 
cutting  down  of  profits.  In  general  it  is  the  public 
that  pays. 

The  system  of  sharing  profits  enables  the  workman 
to  look  forward.  He  knows  that  increased  production 
would  generally  result  in  increased  profits  for  the 
company  and  consequently  his  share  would  be  in  the 
end  directly  proportional  to  the  \alue  of  work  di  ne 
in  the  whole  year. 

This  system  of  sharing  profits  among  those  who 
really  have  a  good  right  to  it,  is  used  at  present  by  a 
large  number  of  industries.  It  has  freciuently  resulted 
in  enormous  jirofits  as  a  result  of  greatly  increased 
l^roduction  and  it  has,  besidcvS,  practically  eliminated 
the  difficulties  of  the  wage  problem. 


The  Storage  of  Bituminous  Coal 

SOME  interesting  data  on  the  storage  of  bitumin- 
ous coal  is  contained  in  a  recent  bulletin  of  the 
University  of  Illinois.     It  is  pointed  out  that  in 
the    choice    of   a    storage    system    the    following 
points  should  be  considered  : 

(1)  Location,  size  and  shape  of  the  available  stor- 
age ground. 

(2)  The  capacity  of  the  desired  installation. 

(3)  The  cost  of  the  plant. 

(4)  The  cost  of  maintenance. 

(5)  The  cost  of  operation. 

(6)  The  amount  of  breakage  to  l)e  permitted  in 
handling  coal. 

(7)  The  way  in  whiich  the  coal  is  received. 

(8)  Length  of  time  to  be  stored. 

(9)  Climate. 

The  simplest  storage  system  is  the  hand  ojjcrated 
form,  i.e.,  dumping  the  coal  in  a  bin  from  whence  it  is 
carried  to  the  furnace. 

At  the  Illinois  University,  a  new  .system  of  storage 
is  being  carried  out.  A  storage  truck  carried  the  coal 
for  .storage  to  a  plot  of  ground  where  it  is  dumped.  At 
the  storage  plot  a  truck  running  on  the  ground  first 
builds  up  a  bed  of  coal  from  two  to  five  feet  thick  build- 
ing it  toward  the  centre.  When  this  centre  becomes 
too  small  to  provide  space  for  handling  the  truck  the 
operation  continues  on  top  of  the  first  layer,  etc. 

Dealing  with  the  storage  methods  as  used  by  the 
different  plants  it  has  been  found  that  coal  from  2 
inches  in  size  up  allowed  a  flow  of  air  which  cooled  the 
pile  rather  than  promoted  combustion,  and  that  fine 
coal  prevented  air  circulation  and  did  not,  therefore 
fire,  but  wherever  the  smaller  lumps  accumulated  fires 
started. 


When  air  cracks  in  the  supportin  '  wall  of  the  j)ilc 
were  idastered  with  nine  parts  of  coal  dust  and  one 
part  of  cement,  fires  were  eliminated. 

Another  method  of  storage  is  under  water  storage. 
It  prevents  the  loss  of  heat  value  and  is  not  accom- 
panied by  deteriorati(jn  in  i)hysical  projjcrties,  .such  a^ 
slacking.  The  water  retained  by  the  coal  upon  removal 
is  substantially  only  that  held  by  adhesion  or  capil- 
larity. 

It  is  said  that,  in  general,  the  deterioration  ui  coal 
stored  in  ])iles  will  be  less  as  the  distance  from  the 
surface  increases.  Isolated  hot  si)ots  sometimes  occur 
which  can  be  readily  dug  out  with  a  crane,  leaving  the 
remainder  of  the  ccml  in  good  condition.  The  tempera- 
ture of  every  pile  will  go  up  and  down,  influenced  in 
part  by  the  tem])erature  of  the  surrounding  air  and  in 
part  by  internal  heating,  but  it  will  be  inexpedient  to 
(Iisturl>  the  ])ile  unless  the  temperature  rises  to  near 
2(X)  bcgrees  and  is  accomi)anied  bv  the  evolution  of 
gas. 

In  storing  the  coal  in  piles,  it  must  be  .stored  low 
enough  to  prevent  fire  ;  the  depth  required  will  vary 
with  the  kind  of  coal  and  a  \'-shai)ed  pile  Ls  iireferabk- 
If  the  coal  has  been  stored  successfully  for  a  year,  it  i> 
usually  ])ast  danger. 


Need  for  Gymnastics  in  Industrial  Plants 

I.V  many  industrial  processes  it  is  hard  for  an 
o|)erator,  in  spite  of  endeavor  to  produce  good 
ventilation,  moderate  temperature  and  freedom 
from  dust,  etc.,  to  continue  their  work  for  any 
considerable  time  owing  to  indisposition  caused  bv 
continued  exposure  to  health  racking  operations.  In 
many  instances  the  inability  to  retain  labor,  by  certain 
prominent  firms  has  been  due  to  the  above  cause,  per- 
haps more  than  any  other.  Often  men  like  their  work, 
but  are  comi)clled  to  give  it  up  and,  by  the  doctors 
orders,  "  get  outside." 

In  order  to  obviate  this  evil  of  reducing  vitality 
and  consc()uentlv  lowering  producing  power,  one  firm 
has  established  a  gymnasium  in  the  plant.  In  this  ca.se 
only  the  office  staff  are  required  under  penalty  to  re- 
])ort  for  exercise  at  a -stated  hour,  the  company'  paying 
them  for  the  time  expended  in  exercising. 

The  re.sults  obtained  have  justified  the  method,  in 
increasing  efficiency  and  tending  to  lessen  the  doctor"- 
i)ill.  This  system  could  I)e  a  g(X)d  deal  more  advan 
tageous  if  it  were  ai)i)lied  to  the  whole  plant,  instead 
of  only  to  the  office  staff.  In  many  cases  the  operator 
of  a  machine  in  a  hot  temperaturefilled  with  dust  and 
more  or  le.s.s  exposed  to  chemical  fumes  .should  receive 
more  attention  than  at  present  given.  The  time  loss 
by  the  drawing  up  of  a  schedule  for  daily  exerci.ses 
and  the  additional  exjiensc  incurred,  would'be  of  little 
consecpience  if  the  health  of  the  em|)loyees  could  be 
imi)roved  and  thus  increa.se  production  and  ])rofit-. 

Sanitary  Conditions  on  St.  Pierre 

ACOMMLSSION  which  inquired  into  sanitary 
conditions  on  the  River  Saint  Pierre,  Mont- 
real, has  reported  in  favor  of  an  improvement 
.scheme  to  co.st  $1,632,997,  although  it  is  stated 
that  this  could  be  reduced  by  adopting  tunnel  meth- 
ods on  a  part  of  tlie  work  under  the  Lachine  Canal. 
The  report  on  the  plan  has  been  prepared  by  Mr.  J. 
H.  Valiquette,  engineer  in  charge  of  the  western  di- 
vision of  the  city,  and  one  of  the  members  of  the  Com- 
mission. 

The  plan  is  divided  into  five  sections,  the  estimates 
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for  which  are  as  follows:  1,  River  St.  Pierre  intercept- 
ing sewer,  tail  race  of  the  aqueduct  to  St.  Ambroise 
Street,  $640,000;  2,  Pres.sure  conduit  attached  to  River 
St.  Pierre  intercepting  sewer,  to  take  care  of  West- 
mount  intercepting  sewer,  $194,000;  3,  Inverted  syphon 
under  Lachine  Canal,  $520,000;  4,  We.stmount  inter- 
cepting sewer,  $20C),478 ;  5,  Deepening  of  channel  out- 
let, $72,519.  It  is  believed  that  the  scheme  will  do 
away  with  the  floods,  noxious  smells,  etc.,  which  have 
been  a  menace  to  public  health  in  the  district  drained 
by  River  St.  Pierre.  Mr.  Paul  Mercier,  chief  engineer 
of  the  city  of  Montreal ;  Mr.  Roy,  engineer,  St.  Pierre 
aux  Lieux ;  and  Mr.  Laframbroise,  engineer  city  of 
Lachine,  were  among  the  members  of  the  Commis- 
sion, of  which  Mr.  J.  T.  Lafreniere,  engineer  of  the 
provincial  Ijoard  of  health,  was  secretary. 


Ontario  Section  A.S.M.E. 

THE  annual  meeting  of  the  Ontario  Section  of  the 
American  Society  of  Mechanical  Engineers  was 
held  at  the  Engineers'  Club  on  Monday  even- 
ing. May  27th.  The  technical  paper  for  the 
evening  was  presented  l)y  Mr.  J.  H.  Billings,  on 
"Strength  of  Cast  Iron  in  bending  as  afifected  by  vari- 
ations in  cross  sections."  Following  this,  the  Section 
was  favored  with  a  very  interesting  and  stimulating 
talk  by  Mr.  Calvin  Rice,  general,  secretary,  who  had 
arranged  to  stop  over  in  Toronto  on  his  way  back  to 
New  York  from  a  visit  to  some  of  the  Society's 
branches  in  the  Middle  Western  States.  The  results 
of  the  election  of  officers  for  the  hjcal  executive  were 
announced  as  follows: — 

Chairman:  Professor  R.  W.  Angus,  of  the  Univer- 
sity of  Toronto. 

Secretary:  C.  B.  Pfamilton,  Hamilton  (lear  &  Ma- 
chine Company. 

Members  of  ICxecutive:  Mr.  James  Milne,  City 
Hall;  Mr.  J.  M.  Billings,  University  of  Toronto;  Mr. 
T.  B.  Ahara,  Canadijin  i'^airbanks-Morse  Company. 


engineering.  Among  them  were  bridge  building  yards 
and  land  engine  factories.  The  majority  of  them  were 
in  inland  centres  and  remote  from  launching  water ; 
but,  taken  altogether,  their  resources  were  so  great 
that  it  was  felt  that  they  ought  to  be  used. 

Fabrication  solved  the  pro])lem,  and  a  ship  was  de- 
signed the  material  of  which  could  be  satisfactorily 
fabricated  in  the  Ijridge  yards.  It  is  a  bigger  vessel 
than  most  of  the  standard  ships,  and  there  is  not  a 
curved  frame  in  it.  Size  and  weight  of  unit  of  con- 
struction are  limited,  so  that  transport  is  easy  and 
powerful  gear  for  placing  it  in  position  is  unnecessary. 
To  avoid  the  same  difficulties  as  regards  machinery 
supply,  geared  turbines  have  been  adopted  instead  of 
reciprocating  engines.  Every  part  of  the  complete  ship 
can,  in  fact,  be  fabricated  in  inland  establishments  se- 
lected near  the  steel  mills  which  have  never  done  ship 
or  marine  engine  work,  and  can  be  transported  by  or- 
dinary means  to  the  seaboard.  With  all  the  slips  in 
private  yards  filled  it  was  necessary  to  look  elsewhere 
for  sites  for  assembling  yards.  The  national  shipyards 
on  the  Bristol  channel  were  laid  out  for  the  purpose, 
and  ])rivate  und«rtakings  of  the  same  character  exist 
or  are  projected  with  the  concurrence  of  the  y\dmiralty 
elsewhere.  The  bulk  of  the  labor. is  unskilled,  but  is, 
however,  being  trained  in  the  use  of  pneumatic  riveters 
and  caulking  tools,  and  will  be  (already  it  is  in  a  large 
number  of  instances)  sufficiently  ex])ert  to  put  the  as- 
sembled fabricated  shi]js  togt^ther. 

The  fabrication  of  the  material  oi  ships  and  engines 
has  now  been  organized  over  a  considerable  area,  local 
committees  being  responsible  in  certain  districts  for 
definite  deliveries  of  a  ship,  or  a  number  of  ships,  in 
specified  periods.  Moreover,  fabricated  ships  are  tak- 
ing shape  in  several  assembling  yards.  Before  long, 
vessels  of  the  type  should  represent  a  very  considerable 
addition  to  the  tonnage  output. — Weekly   Bulletin. 


Fabricated  Ships  in  Great  Britain 

ONl"^  of  the  most  interesting  but  least  known  de- 
velopments of  the  present  shi])building  effort 
in  which  (ireat  Britain  has  led  the  way  is  that 
of  "fabricated"  ships.  A  "fabricated"  ship  is  a 
vessel  the  component  parts  of  which  are  manufactured 
in  other  than  shipbuilding  yards.  These  component 
parts  are  transported  to  shipbuilding  yards,  assembled 
there,  and  put  together  as  complete  ships. 

It  is  ])ointed  out  in  the  Times  that  when  the  State 
undertook  the  reorganization  of  the  United  Kingdom's 
shipbuilding  industry,  the  principle  of  standardization 
was  naturally  adopted  because  in  mass  production  of 
a  specific  object  the  highest  possible  speed  of  output 
is  obtainable.  A  series  of  standard  ships  were  designed 
and  contracts  to  build  them  were  given  out  to  the 
private  yards  of  the  country.  As  supplies  of  steel  and 
labor  increased  and  promised  a  margin  over  and  above 
the  requirements  of  the  existing  controlled  shipyards, 
the  idea  was  carried  a  stage  further.  The  fabrication  of 
ships  was  decided  on  and  the  necessary  provision  made. 
The  aim  of  the  Admiralty  Deputy  Controller's  De- 
partment was  still  further  to  increase  sj^eed  of  pro- 
duction. As  matters  stood  all  the  shipbuilding  yards, 
engine  factories,  and  boiler  shops  were  largely  occu- 
pied with  standard  ship  work.  There  were,  however, 
many  other  industrial  establishments  in  the  country 
doing  work  closely  resembling  shi])1)nilding  and  marine 


Berms  for  Highway  Curves 

The  California  Highway  Commission  has,  according 
to  "Good  Roads,"  undertaken  to  "daylight"  all  dan- 
gerous curves.  When  the  curve  passes  around  a  hill 
there  is  usually  a  high  embankment  which  ])rcvents 
the  driver  of  a  car  from  seeing-  what  is  coming  around 
the  curve  from  the  other  direction.  The  plan  is  to 
excavate  a  berm  or  bench  on  the  slope  at  the  inside  of 
the  curve,  at  a  height  of  about  3  feet  above  the  road- 
way, which  is  taken  to  be  a  little  below  the  line  of 
sight  of  the  driver.  Where  the  work  is  difficult  owing 
to  the  nature  of  the  material,  the  berms  are  made  5  or 
6  feet  wide,  but  it  is  found  preferable  to  use  berms  12 
feet  wide.  On  a  curve  of  10  feet  radius  a  5  foot  berm 
will  enable  motorists  to  see  each  other  when  95  feet 
ai)art.  If  the  berm  is  increased  to  12  feet  this  range 
of  vision  is  115  feet  or  124  feet  along  the  road.  In  this 
way  the  danger  of  blind  curves  is  materially  reduced 
and  if  cars'  are  travelling  at  moderate  rates  there  is 
])lcnty  of  time  to  avoid  a  collision. 


Engineering  Institute  of  Canada 

The  Bill  amending  the  charter  of  the  Canadian 
Society  of  Civil  Engineers  has  received  the  assent 
of  the  Governor-General.  Henceforth  the  name 
of  the  Society  will  be  "The  Engineering  Institute 
of  Canada." 
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Institute   for   Chest  Diseases   in  Vancouver 


The  campaign  staged  by  the  Rotary  Club,  of  Van- 
couver, B.C.,  a  few  weeks  ago  has, by  the  united  efforts 
of  the  members,  together  with  strong  support  irom  the 
citizens  of  Greater  Vancouver,  now  attained  its  ob- 
jective, and  the  public  may  definitely  look  forward  to 
having  established  in  their  city  the  Rotary  Institute 
for  Chest  Diseases.  The  Institute  will  be  erected,  fully 
equipped  and  maintained  for  the  i)eriod  of  one  year 
out  of  the  funds  on  hand,  when  the  Rotary  Club  pro- 
poses to  present  the  established  institute  to  the  citi- 
zens. With  this  end  in  view,  and  through  the  hearty 
co-operation  of  the  mayor  and  aldermen  of  the  City  of 
Vancouver,  it  has  rightly  been  decided  to  erect  the 
institute,  on  city  property  in  the  heart  of  the  city, 
where  the  main  field  of  labour  lies.  The  chosen  site  is 
a  plot  of  ground  at  ])resent  jiartly  occupied  by  what 
once  was  the  City  Hospital,  but  now  serves  as  the 
City  Relief  Department,  and  is  situate  on  the  south 
side  of  Pender  street  between  Canibie  and  Beatty 
street. 

The  work  of  this  Rotary  Institute  for  Chest  Dis- 
eases, will  be  far  reaching,  but  of  single  purpose, 
namely,  the  fight  against  tuberculosis,  while  the  chief 
purpose  of  the  building  is  .to  provide  a  modern  and 
scientifically  equipped  tuberculosis  clinic  where  the 
best  of  medical  science  will  dispense  diagnostic  exam- 
ination and  medical  advice  free  oi  charge  to  all,  and  as 
such  will  serve  as  a  clearing  house  for  hospitals  and 
sanitaria  ;  also  the  clinic  will  serve  as  an  educational 
bureau,  not  only  for  sufferers,  but  for  medical  me!i 
and  nurses,  and  for  the  enlightenment  of  the  general 
public.  The  institute  will  not  be  a  hospital  or  sana- 
tarium,  but  rather  a  jjreventorium,  and  as  such  much 
effort  will  be  directed  towards  safeguarding  the  child- 
ren from  contact  with  and  development  of  the  disease, 
with  which  work  in  view  the  building  will  contain  an 
"  Al   fresco"  day   school    where   children    with   tuber- 


cular tendencies  will  be  under  observation  and  medi- 
cal treatment,  while  at  the  same  time  obtaining  their 
daily  education,  removed  from  the  public  schools  in 
the  interests  of  the  other  children. 

Yet  another  branch,  and  that  an  important  ime.  will 
be  the  visitation  of  incipient  cases  in  their  homes  by  a 
staff  of  visiting  nurses  and  the  "  follow  up  "  of  pat- 
ients discharged  from  the  sanatarium,  all  of  which, 
together  with  the  complete  system  of  records  and 
statistics,  would  open  U]}  a  valuable  community  ser- 
vice heretofore  little  catered  for  in  any  western  city— 
a  work  which  the  authors  and  the  recipients  may  well 
be  proud  of. 

In  designing  the  institute  the  architect  has  endeav- 
ored to  delineate  both  outwardly  and  internally  the 
,  functions  required  of  such  an  institute  in  order  that 
the  naturally  reticent  sufferer  or  self-respecting  visitor 
may  not  find  an  imposing  structure  nor  yet  a  forbid 
ding  one,  but  rather  a  substantial,  retiring  dignity 
combined  with  sufficient  wealth  of  detail  to  invite 
rather  than  rei)el.  At  the  same  time  no  one  can  lose 
sight  of  the  times  in  which  we  live,  and  while  this 
institute,  with  "  life  conservation  "  as  its  raison  d'etre, 
is  one  more  closely  allied  to  war  work  than  at  first  one 
might  suppose,  here  again  the  designer  has  chosen  to 
carry  out  the  structural,  as  also  the  decorative,  with  a 
maximum  call  upon  materials  not  only  to  be  jirocured 
locally,  but  most  easily  to  be  s])ared  by  the  require- 
ments of  war,  so  that  we  find  clay  ])roducts  figuring 
largely  in  the  building.  In  the  same  thought  comes 
the  question  of  economy,  which  to-day  must  be  con- 
sidered the  corner  stone  of  all  architectural  work. 

Description  of  the  Proposed  Institute 

The  building  measures  ajjproxinfttely  93  feet  from 
east  to  west  by  40  feet  over  all  in  depth,  and  is  for  the 
most  ijart  two  stories  and  basement,  but  not  in  its 
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entirety,  as  large  airing  balconies  displace  the  upper 
storey  of  the  eastern  and  western  wing,  while  the 
rising  gradient  eclipses  the  right-hand  portion  of  the 
basement,  which  it  is  not  proposed  to  excavate. 

The  exterior  has  been  treated  on  the  semi-classic 
lines,  and  will  be  rendered  in  speckled  bufif  pressed 
brick,  with  trimmings  of  Monarch  art  stone  (known 
in  the  east  as  Roman  stone). 

The  entrance,  in  the  centre,  facing  Pender  street, 
lends  itself  to  the  grade  and  opens  on  to  a  vestibule 
set  three  or  four  steps  below  the  main  floor.  The 
main  floor  provides  for  exhibition  and  waiting  room, 
measuring  approximately  27  feet  by  16  feet,  fitted  with 
lecture  platform  blackboard  and  roller  screen  for 
lantern  exhibits.  Leading  to  the  right  (west),  are 
arranged  on  either  side  of  the  corridor  suites  of  wait- 
ing rooms,  dressing  rooms,  toilets,  etc.,  for  male  and 
female  respectively,  each  suite  being  intercommun- 
icating, and  leading  to  medical  examination  rooms. 
These  examination  rooms  will  also  be  intercommuni- 
cating, to  allow  of  speedy  administration  by  the 
medical  examiners.  Adjacent  to  the  examination 
rooms  are  also  located  the  laboratory  and  pharmacy. 
Leading  to  the  left  (east)  on  entering  is  located  a 
complete  suite  of  rooms  for  x-ray  examination,  com- 
prising local  waiting  room,  machine  room,  table  and 
floroscope  room ;  these  again  are  intercommunicating 
and  lead  forward  to  a  developing  room  and  filing  room 
for  negatives.  In  this  wing  also  (to  the  north)  is 
located  medical  superintendent's  administration  and 
secretarial  offices. 

On  ascending  the  central  stairway  the  upper  floor 
is  divided  approximately  into  three  units,  the  central 
southern  portion  being  given  up  entirely  to  the  school 
room.  This  school  room'  is  arranged  with  a  large  bay 
window  to  the  south,  while  there  is  also  overhead 
light  around  the  four  upj^er  walls  for  natural  ventila- 
tion. This  school  room  will  be  used  when  the  weather 
is  at  all  inclement  ;  at  other  times  the  school  children 
will  meet  on  open  air  balconies  to  the  east  and  west. 
It  has  been  arranged  to  have  separate  entrances  for 
boys  and  girls  leading  directly  to  the  school  quarters 
from    the    south    side    of    the    building,    to    avoid    the 


necessity  of  the  children  using  the  main  entrance  to 
the  institution. 

To  east  and  west  of  the  upper  landing  are  arranged 
,sun  parlours  or  rest  rooms  for  male  or  female  visitors 
under  treatment.  Each  room  is  centrally  located,  has 
an  open  fireplace  in  the  north  wall,  windows  on  three 
sides  and  each  opening  directly  on  to  a  large  balcony 
measuring  approximately  38  feet  by  14  feet,  in  addi- 
tion to  a  small  north  balcony.  Adjacent  to  each  rest 
room  is  a  diet  kitchen,  served  by  dumb  waiters  from 
the  basement  ;  these  rooms  to  be  equipped  to  serve 
light  nourishment  only,  as  occasion  demands.  Separ- 
ate toilet  rooms  have  been  arranged  on  this  floor  for 
boys,  girls,  male  and  female  adults,  these  are  located 
on  the  south-east  and  south-west  corners,  and  are  cut 
of?  by  ante-corridors,  opening  off  local  entrances  to 
the  school,  and  from  the  sun  rooms.  A  small  bedroom 
suite  for  a  utility  man,  who  willattend  to  the  day  visi- 
tors, completes  the  upper  floor. 

In  the-  basement,  which  occupies  about  three 
fourths  of  the  building  space,  there  will  be  janitor's 
suite,  kitchen,  service  store  rooms,  refrigerators,  etc., 
with  the  balance  of  the  space  taken  up  by  boiler  and 
fuel  space  for  hot  water  heating. 

The  interior  finish  will  be  on  simple  lines,  all  walls 
being  plastered  with  hard  wall  plaster,  and  while  the 
floors  in  the  entrance  and  main  corridors  will  be  of 
terrazzo,  and  that  of  the  toilet  rooms  of  tile,  the  ma- 
jority of  the  floors  will  be  finished  with  linoleum  ce- 
mented onto  the  concrete,  and  finished  flush  with  mar- 
gins and  sanitary  skirtings  of  composition.  The  doors, 
windows  and  trims  will  be  plainly  detailed  of  B.C  fir 
construction,  painted  and  enamelled. 

All  electrical  work  for  light,  power  and  telephones 
will  be  in  conduit.  Contract  tenders  will  shortly  be 
invited  from  local  contracting  firms,  and  construction 
will  commence  without  loss  of  time.  It  is  estimated 
that  the  building  will  cost  approximately  $40,000,  while 
the  equipment  to  be  installed  will  cost  from  $10,000  to 
$15,000. 

The  building  has  been  designed  by  Mr.  James  A. 
Benzie,  architect,  of  Vancouver,  who  is  at  present  ])re- 
])aring  the  working  drawings  and  specifications. 
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Revised  Code  for  Reinforced  Concrete 

Structural  Designs 


A  REVISED   code   for   the   design   of   reinforced 
concrete  structures     has     recently  been   pre- 
pared by  Mr.  H.  D.  Appleby,  designing  engi- 
neer, U.  S.  Bureau  of  Yards  and   Docks,  and 
Messrs.  E.  C.  Sherman,  I.  Magnirc,  1.  Michaelson  and 
E.  M.  Webster,  Bureau  luiginecrs.    The  following  de- 
tails appear  in  Jingineering  and   Contracting: 

DETAILS  OF  CONSTRUCTION 

Protective  Covering. — 'J"he  minimum  thickness  of 
concrete  or  mortar  for  protection  of  metal  against  cor- 
rosion shall  be  1  inch. 

The  minimum  thickness  of  concrete  or  mortar  for 
protection  of  metal  against  fire  shall  be  as  follows: 

Inches. 

Columns   and    girders ■     •  •  ■  '^ 

Floor   beams 1)^ 

Slabs  , , 1 

The  above  dimensions  are  from  face  of  rod  to  face 
of  concrete.  To  determine  distance  from  face  of  con- 
crete to  center  of  steel  add  half  the  diameter  of  the 
rods  to  the  above  dimensions. 

All  corners  and  edges  of  columns,  girders,  and 
beams  shall  be  either  beveled  or  rounded. 

Splicing  Reinforcing  Material  and  Joints  in  Rein- 
forced Concrete  Construction. — Where  tension  or  com- 
pression reinforcements  are  spliced  they  .shall  be  lapped 
on  the  basis  of  the  bond  stress  and  the  stress  in  the 
bar  at  the  jwint  of  splice,  or  a  connection  shall  be 
made  between  the  bars  of  sufificient  strength  to  carry 
the  stress. 

In  columns,  small  rods  (^  inch  and  under)  shall 
be  la])ped  as  s])ecified  above,  and  structural  shapes  or 
heavy  bars  shall  be  i)roperly  spliced  and  ])rovided  with 
bearing  jjlates  at  foundations;  rods  above  ^  inch  shall 
be  squared  and  butted  in  sleeves,  and  in  foundations 
the  bars  shall  be  carried  into  the  footing  a  sufficient 
distance  to  transmit  the  stress  of  the  steel  to  the  con- 
crete by  means  of  the  bond  resistance. 

Stopping  Points. — Whenever.it  is  found  impossible, 
owing  to  the  magnitude  of  the. work,  to  cast  the  entire 
structure  in  one  operation,  the  following  locations  shall 
govern  for  stopping  points  for  the  respective  parts; 
Joints  in  columns  shall  be  flush  with  bottom  surface  of 
girders,  and  in  flat  slab  con.struction  at  the  bottom  of 
the  flare  of  the  column  head;  joints  in  girders  shall 
be  at  center  of  span,  unless  a  floor  beam  intersects  the 
girder  at  this  ])oint,  in  which  case  the  joint  shall  be 
offset  a  distance  equal  to  at  least  twice  the  width  of 
the  beam  ;  joints  in  floor  beams  and  slabs  shall  be  at 
the  center  of  the  span.  All  joints  shall  be  perpen- 
dicular to  the  axis  or  surface  of  the  member  jointed. 
In  every  case  ])lancs  of  cleavage  caused  by  sto|)page 
of  work  shall  be  provided  with  offsets  and  extra  rein- 
forcement, if  necessary,  to  develop  the  full  designed 
strength. 

General  Assumptions. — Slabs  and  floor  beams  shall 
be  designed  to  sui)port  the  total  dead  and  live  loads; 
girders  shall  be  designed  to  support  the  total  dead 
load  and  80  per  cent,  of  the  live  load  and  columns 


shall  be  designed  for  the  total  dead  load  and  75  per 
cent,  .of  the  full  live  load,  except  as  noted  below.  For 
roof  loads  the  full  live  load  shall  be  used.  In  store- 
houses (SO  per  cent,  of  the  live  load  shall  be  used  on 
columns  only;  beams  and  girders  shall  carry  full  live 
load.  Proper  provision  shall  be  made  for  the  dynamic 
eiifect  of  live  load,  where  .same  justifies  consideration, 
by  the  addition  of  a  percentage.  In  special  cases,  where 
conditions  justify,  girders  and  columns  shall  be  de- 
signed for  100  per  cent,  of  the  live  load  in  addition  to 
the  total   dead   load. 

Span  Lengths  of  Slabs,  Beams  and  Girders,  and 
Column  Lengths. —  The  span  lengths  for  slabs,  beams 
and  girders,  simply  supported,  shall  be  taken  as  the 
distance  from  center  to  center  of  supports  with  a  maxi- 
mum s])an  length  (jf  the  clear  distance  between  sup- 
ports plus  the  depth  of  girder  or  slab.  For  continuous 
or  restrained  beams  the. span  length  shall  be  taken  as 
the  clear  distance  between  faces  of  supports  exclusive 
of  brackets.  The  length  of  column  shall  be  taken  as 
the  maximum  unsupported  length. 

Spacing  of  Rods. — The  lateral  spacing  f)f  parallel 
bars  shall  not  be  less  than  3  diameters  from  center  to 
center  and  not  less  than  2  diameters  from  side  of  beam 
to  center  of  rod.  The  clear  space  between  2  layers  of 
bars  shall  not  be  less  than  1  in.  The  use  of  more  than 
2  layers  will  not  be  allowed  unless  special  reasons  make 
same  imperative,  in  which  case  special  provisions  shall 
be  made  for  tying  together. 

Columns. — For  coUnnns  reinforced  longitudinalh' 
and  with  or  without  spiral  hooping,  the  ratio  of  un- 
supported length  of  column  to  its  least  over-all  di- 
ameter shall  not  'exceed  15.  For  colinnns  reinforced 
with  spiral  hoo])ing  only,  this  ratio  shall  not  exceed 
10.  In  no  case  shall  the  least  over-all  diameter  be 
less  than  12  inches.  The  protective  covering  over  the 
steel  shall  be  2  inches.  The  effective  area  of  hooj)ed 
columns  shall  be  taken  as  the  area  within  the  perimeter 
inclosing  the  spiral.  Longitudinal  reinforcement  shall 
not  exceed  4  per  cent,  nor  be  less  than  1  i)er  cent.  <if 
the  effective  area.  The  total  amount  of  spiral  or 
hooping  reinforcement  shall  not  be  less  than  1  per 
cent,  of  the  volume  of  the  column,  inclosed.  The  clear 
spacing  between  hoops  shall  not  exceed  1/6  of  the  di- 
ameter of  the  inclosed  colunni,  and  shall  in  no  case  be 
greater  than  2^4   inches. 

Where  structural  steel  shapes  are  used  for  rein- 
forcing columns,  they  shall  be  ])rovided  with  lattice 
bars  or  plates  to  tie  them  together,  no  dependence 
being  placed  on  the  concrete  for  this  purpose.  All 
splices,  connections,  etc..  shall  be  designed  in  strict 
accordance  with  structural  steel  practice. 

Reinforcement  for  Shrinkage  Temperature  Stresses. 
— Reinforcement  should  be  ctpial  to  aljout  one-third 
of  one  per  cent,  and  should  be  of  a  form  to  develop 
high  bond  resistance.  It  shall  be  placed  near  exposed 
surface  and  shall  be  well  distributed. 

T-Beams. — Where  a  floor  slab  and  beam  are  built  as 
a  monolithic  structure,  the  total  width  of  that  por- 
tion which  is  used  as  the  flange  of  the  '("-beam,  shall 
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not  exceed  the  width  of  the  stem  phis  eight  times  the  strength,  and  in  no  case  to  exceed  800  ll)s.  per  square 

thickness  of  the   slab ;  also   it   shall    not   exceed   four  inch. 

times  the  width  of  the  stem.     For  isolated  beams  the  Steel  Reinforcement. — The  tensile  or  compressive 

width  of  the  flange  shall   not  exceed  three  times  the  stress  in  steel  shall  not  exceed  16,000  lbs.  per  square 

width   of  the   stem.     In   all   cases  the   total   width   of  inch.     Steel  in  compression  shall  he  considered  to  be 

flange  shall  not  exceed  one-fourth  of  the  length  of  the  stressed  "n"  times  the  stress  in  the  adjacent  concrete, 

span.  where  "n"  represents  the  ratio  of  the  modulus  of  elas- 

Maximum  Allowable   Unit   Stresses  and   Ratio  of  ticity  of  steel  to  that  of  concrete,  as  given  below : 
Moduli  of  Elasticity. — The  allowable  unit  stresses  shall 

be  the  percentage  given  herein  of  the  ultimate  strength  MODULI  OF  ELASTICITY 
of  the  particular  concrete  which  is  to  be  used,  as  .shown  in  designing  reinfcjrced  concrete,  the  ratio  of  the 
in  the  following :  modulus  of  elasticity  of  steel  to  the  modulus  of  elas- 
(In  pounds  per  square  inch)  ticity  of  concrete  .shall  be  taken  as- 
Aggregate                   1:1:2  l-.l'/j-.'i  l:3:i  l:2>^:5  1:3:6  Forty,  when  the  compressive  strength  of  the  con- 
Granite,    trap    rock,  .  gravel,                                         ,  Crete  does  not  exceed  800  lbs.  per  square  inch, 
hard    limestone    and    hard  Fifteen,  when  the  compressive  .strength  of  the  con- 
sandstone    .   .  :!,000    2,500    2.000    1,600    1,300  ^retc  is  greater  than  800  Ibs.  per  .Square  inch  and  less 

aott     limestone     and     sand-  .          ^  ^x^  ,,                                 .      .'            ' 

stone   3,200    1,800    1,500    1,200    1,000  than  2,200  lbs.  per  .square  mch. 

Cinders 800       700       600       500       400  Twelve,  when  the  compressive  strength  of  the  con- 
crete is  greater  than  2,200  lbs.   per  square  inch  and 
ALLOWABLE  UNIT  STRESSES  less  than  2,900  lbs.  per  .square  inch. 
Piers  and  Foundations.— Plain  bearing  on  a  con-  Ten,   when   the   compressive  .strength   of  the  con- 
crete surface  of  at  least  twice  the  loaded  area,  35  per  crete  is  greater  than  2,900  lbs.  per  .square  mch. 
cent,  of  compressive  .strength.     Plain  bearing  on  other  CTAMnAPn  MnTATiniM 
.surfaces,  25  per  cent,  of  compressive  strength.     Axial  STANDARD  NOTATION 
compression  in  plain  concrete  piei".  the  length  of  which  Rectangular  Beams 
does  not  exceed  four  diameters,  22.5  per  cent,  of  com-  The  following  notation  shall  be  used: 
oressive   strength  fs  =  tensile  unit  stress  in  steel. 
r^     '             '           ■       '                                                         _         ■  fc  =  compressive  unit  stress  in  concrete. 

Slabs,  Beams,    and    Girders.— Compression    ui    ex-  j.^,  =  modulus  of  elasticity  of  steel, 

treme  fibers  of  concrete,  32.5  per  cent,  of  compressive  E.=  modulus  of  elasticity  of  concrete, 

strength.     Compression  in  extreme  fibers  of  concrete  n  ==  E./E.-.                                 ,       ,. 

.                 .        r          ,•               1           .    27  c  „„,  „<^,-,+    ^f  ^n„-,  M  =  moiTient  of  resistance,  or  bending  moment  in  general, 

at  supports  of  continuous  beams,  37.5  per  cent,  ot  com-  .^  inch-pounds 

pressive  strength.     Vertical  shearing  .stress,   horizon-  A  =  steel  area  in  square  inches, 

tal  bars  only  and  without  web   reinforcement,  2  per  b  =  breadth  of  beam  in  inches. 

cent,  of  compressive  strength.  Vertical  shearing  stress,  d=:  depth  of  beam,  to  center  of  steel,  in  inches. 

bent-up  bars  only  and  without  vertical  stirrups,  3  per  k  =  ratio  of  depth  of  neutral  axis  to  effective  depth  d. 

up  .ju.    ,         _,                                         TT      ■•      1         1         •  z  =  depth  of  resultant  compression  below  top. 

cent,   of  compressive      strength.        Vertical      shearing  j  =  ratio  of  lever  arm  of  resisting  couple  to  depth  d. 

stress,  combination  of  hent-u])  bars  and  vertical  stir-  jd  =  d  —  z  =  arm  of  resisting  couple, 

rups  fastened   securely  to  the   bars  and   spaced   hori-  p  =  steel  ratio  (not  percentage). 

zontally  not  more  than  one-half  of  the  depth  of  the  w  =  load  per  lineal  foot  of  slab  or  beam. 

i                    .        .                       •          ^           ^i.       T)         u-  1  =  length  ot  span  in  tect. 
beam,  5  per  cent,  of  compressive  strength.     Punching 

shear  with  diagonal  tension  provided  for,  6  per  cent.  .                            T-Beams 

,                        .     "     ,            ,1         ^1             -^      1         •              i  b^  width  of  flange, 

of  compressive   strength.     The  unit  shearing     stress  f,/_.^jjj},  ^f  ^j^^, 

shall  be  computed  by  the  formula  v  =  V/bjd.    In  pro-  t  =  thickness  of  flange. 

viding  for  diagonal  tension  the  web  reinforcement  shall  g^^^^  Reinforced  for  Compression    ' 

be   designed  to   take   two-thirds   of   the   total   vertical  a  =  area  of  compressive  steel. 

shear.  p'  =  steel   ratio   for  compressive   steel. 

Bond    Stress.— Bond   between    concrete    and    plain  f';  =  compressive  unit  in  stress  in  steel. 

,             ,                    ,       f                      •          i.„      „4.i        -n 1   u„  C  =  total  compressive  stress  in  concrete. 

bars,  4  per  cent,  of  compressive  strength.     Bond  be-  c'  =  total  compressive  stress  in  steel, 

tween  concrete  and  deformed  bars,  5  ])er  cent,  of  com-  d'  =  depth  to  center  of  compressive  steel, 

pressive  strength.     Bond  between  concrete  and  drawn  z:=  depth  of  resultant  of  C  and  C. 

wire,  2  per  cent,  of  compressive  strength.  Sj^^^^  ^^^  ^^^^ 

Columns. — Columns  with  longitudinal  bars  held  by  V  =  total  shear, 

bands,  the  bars  being  not  less  than    1   per  cent,   nor  v  =  shearing  unit  stress,       ■,  .  , 

.1          A                   i.       r  .!,„  „r„„   „r  i.t,„  .,^1., ,,-,.-,   ^^„-„  u  =  bond  stress  per  unit  superficial  area  of  bar. 

more  than  4  per  cent.  <if  the  area  of  the  column  cote  „  =  circumference  or  perimeter  of  bar. 

the  bands  being  not  less  than  '4  inch  in  diameter  and  f„  =  sum  of  the  perimeters  of  all  bars, 

approximately  12  inches  on  centers,  shall  have  a  unit  Columns 

stress  on  the  concrete  core  not  to  exceed  25  per  cent.  .A.  =  total  net  area, 

of    the    compressive    strength.      Columns    with    close  .A.»  =  area  of  longitudinal  steel. 

hoops  or  spirals  only,  of  not  less  than  1  per  cent,  of  '1'^*'''^^  of  concrete. 

the  column  core  and  spaced  not  more  than  one-sixth  P  — total  safe  load, 

of  the   diameter   of  the   column   core   nor   more  than  DESIGN 
2^  inches  on  centers,  shall  have  a  unit  stress  on  the 

concrete  core  not  to  exceed  27  per  cent,  of  the  com-  Beams  and  Slabs.— Continuous  spans:  Slabs   1/12 

pressive  strength.    Columns  with  close  hoops  or  spirals  vvP  at  center  and  over  supports.     Beams  1/12  wf  at 

and  with  longitudinal  bars  all  within  the  limits  speci-  center  and  over  supports  for  interior  spans;  1/10  wl' 

fied  above,  shall   have  a  unit  stress  on  the  concrete  at  center  and  over  .support  for  end  span  ^of  a  series, 

core  not  to  exceed  33-1/3  per  cent,  of  the  compressive  Beams   and   slabs    '/&   \vl'  over  center  support  for  2 
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s])ans  only.     1/10  wl'  at  center  of  spans  for  2  spans 
only. 

At  ends  of  continuous  l)eanis  the  amount  of  nega- 
tive moment  depends  on  the  form  of  construction. 

No  smaller  moments  than  the  above  shall  be  al- 
lowed over  su])i)orts  even  if  more  reinforcement  is  put 
in  at  the  center  of  the  span. 

.Steel  on  compression  side  may  he  tonsidered  as 
acting. 

Ends  free  and  simply  supported. 

Reams  and  slabs  J/j^  wT  at  center. 

Slabs  Supported  Along  Four  Sides  and  Reinforced 
in  Two  Directions. — .Square  slabs:  One-half  the  load 
shall  be  considered  as  carried  by  each  system  of  re- 
inforcement. 

Rectangular  slabs:  If  w  is  the  total  load  per  square 
foot,  1  and  li  are  the  length  and  breadth  of  panel,  re- 
s])ectively,  in  feet  and  r  =  l/h,  then  the  load  jier  square 
foot  carried  by  the  transverse  system  of  reinforcement 
shall  be  taken  a.s— wr/(r+  1-*)  or  wrV(l+r*)and  the 
load  per  square  foot  carried  by  the  longitudinal  sys- 
tem .shall  be  taken  as — wl.V(r+li')  or  w/(l-|-r'). 

Assuming  these  unit  loads  as  determined  above  for 
(a)  and  (b),  two-thirds  of  the  calculated  moments 
shall  be  assumed  as  carried  by  the  center  half  and 
one-third  by  the  outside  quarter  of  each  system  of 
reinforcement. 

Spacing  Stirrups. — Stirrups  should  be  spaced  by 
the  formula : 

IGOOOa 

s  = 

(v— 40)b 
for  1 :2 :4  concrete  where — 
v  =  unit   shearing  stre.ss. 
b  =  breadth  of  beam  in  inches. 
s  =  distance  between  stirrups  in  inches, 
a  =  cross-sectional  area  of  1   stirrup  in  square  inches. 

The  unit  shear  on  cross  section  should  never  exceed 
120  lbs.  per  square  inch. 

If  main  reinforcing  rods  are  bent  up  for  web  rein- 
forcement, the  points  of  bending  shall  be  calculated. 
For  this  purpose  the  tnethod  used  for  designing  cover 
plates  of  built-up  steel  girders  is  ajiplicable,  the  formu- 
la for  uniform  load  on  a  simply  supported  beam  being : 

L'         R 

L  ~       A 
where  L'  =  length  of  horizontal  part  of  bent  rods. 
L=span  length, 
a' ^  area  of  bent  rods. 
A  =:  total  area  of  reinforcement. 
For  continuous  beams,  bending  up  at  the  J4  points 
will  be  satisfactory,  but  sufficient  steel  must  be  placed 
top  and  bottom,  on  each  side  of  the  c|uarter  points,  to 
take  care  of  the  stresses  resulting  from  irregular  loads. 
Girders   and    Beams. — In    girders    and    beams    use 
1:2:4  concrete     and     the     following     maximum  unit 
stresses : 

Tension  in  steel,  lb 16,000   , 

Compression  in  concrete,  lb 650 

This  gives—  kd=     0.3786  d 

jdz=      0.87:!8  d 
M  =  107.5  bd= 
.A,=      0.0077  bd 

Piers,  Seawalls,  Etc. — Outside  work,  such  as  piers, 
wharves,  sea  walls,  etc.,  shall  not  exceed  the  follow- 
ing unit  stresses  used  in  their  design : 

Ten'sion  in  steel,  lb 12,500 

Compression  in  concrete,  lb 600 

This  gives—  m  =  los.o  bd" 

.\=  0.01  bd 
kd=  0.418  d 
jd=     0.861  d 


The  Flat  Slab  Floor  Without  Beams.— Symbols  for 

square  panels  : 

lr=  distance  center  to  center  of  columns  in  feet  measured 
along  the  side  of  a  square  jianel. 
C  =  diameter  of  column   capital   in   feet   measured   on    tlu- 

bottom  surface  fif  a  slab  or  dropped  panel. 
S  =  side  of  square  drf>ppcd  panel  in  feet. 
B  =  width  of  any  l)and  of  ro<Is  in  feet. 
W  =  sum  of  live  and  dead  loads  in  pounds  per  square  foot. 
M^  bending  moment  in  foot-pounds. 
d  =  effective  (le|)th  of  slal)  in. inches. 
I)  =  effective  depth  of  drojjped  i)anel   in   incfics. 
t  ^  total  thickness  of  slab  in  inches. 

T:^  total  thickness  of  drf)pped  panel  in  inches.  Other  sym- 
bols arc  those  used  in  the  .Standard  Notation. 
Four-Way  System  with  Dropped  Panel. — The  fol- 
lowing formulas  shall  be  used  in  design: 

Sf=  0.421 

C=:  0.2251 

8  =  0:421 

d  =  I   Vw/61  on  l)asis  of  moment,  for  w  not  greater  than 
440  lb.,  and  p  =  0.77  per  cent. 

d  =  wl/l,278,  on  basis  of  shear,  for  w  greater  than  440  lb. 

n  =  1.5d 

t  =  d  -f  1.5  in. 
T=D  -I-  2  in. 
Total  negative  M  at  column  (in  any  direction)  =  0.032wl'. 
I'ositive  M  at  middle  of  bands  =  0.012wl'. 
Negative   M   over  middle  of  side  bands  =  O.OOOwl'. 

The  above  proportions  for  S,  C,  R,  and  1)  make  it 
necessary  to  solve  only  two  of  the  other  formulas.  .As- 
sume a  total  thickness,  t,  to  determine  a  tentative 
value  of  w.  Solve  for  d  and  determine  the  correct 
value  of  w.  D  then  becomes  1.5d.  Find  the  positive 
moment  at  the  middle  of  the  bands  from  the  formula 
positive  M  =  0.01 2wr.  l">oni  the  niomcnt  thus  found 
find  the  amount  of  positive  steel  re(|uired  at  the  mid- 
dle of  each  band.  Carry  this  same  amount  of  steel 
over  the  column  in  each  band,  which  will  take  care 
of  the  total  negative  moment  at  the  column.  Finally, 
take  three-fourths  of  this  positive  steel  and  distribute 
it  in  the  top  of  the  slab  over  the  side  bands  and  over 
the  central  half  of  the  ])anel  to  take  care  of  the  nega- 
tive moment  at  the  middle  of  the  side  bands. 

Two-Way  System  with  Dropped  Panel. — The  fol- 
lowing formulas  shall  be  used  in  design : 

S  =  o.4l 

C  =  0.2251. 

B=0.41. 

d^I   Vw/50  on  basis  of  moment,  for  w  not  greater  than 
576  lb.  and  p  ^  0.77  per  cent. 

d  =  wl/1.200  on  liasis  of  shear,  for  w  greater  than  576  lb. 

D=:1.25d.  for  p  =  1  per  cent. 

t  =  d  -I-  1.5  in. 

T  =  D  4-  2  in. 
Negative   M  at  column  for  each  band  =  0.0.')2wl'. 
Positive  M  at  middle  of  side  band  =  0.017wl'. 
Negative  M  over  middle  of  side  band  =  0.01 5wl'. 
Positive   M  at  middle  of  center  band  =  0.008wl". 

Details  of  Construction. — The  above  formulas  ap- 
])ly  tt)  s(|uare  panels  and  uniformly  distributed  live 
loads.  For  heavy  concentrated  loads  sjiecial  provi- 
sion will  have  to  be  made  by  the  use  of  beams  or 
girders. 

The  diameter  of  the  column  ca])ital  shall  be  con- 
sidered to  be  measured  where  its  vertical  thickness  is 
at  least  IJ/j  inches,  provided  the  slope  of  the  capital 
below  this  point  nowhere  makes  an  angle  with  the 
vertical  of  more  than  45  degrees. 

Points  of  inflection  on  any  line  joining  two  column 
centers  may  be  taken  as  one-fifth  of 'the  clear  distance 
on  that  line  between  the  perimeters  of  the  column 
capitals  and  measured  from  the  perimeters. 

If  the  length  of  end  panels  is  made  equal  to  0.85  of 
the  length  of  the  interior  ])anels  it  will  not  be  neces- 
sary to  compute  the  moments  for  end  panels,  and  the 


June   5,   1918 


THE    CONTRACT    RECORD 


451 


same  distribution  of  steel  may  be  used  in  both  end  and 
interior  panels. 

Punching  shear  at  the  face  of  the  column  shall  not 
exceed  120  lbs.  per  square  inch. 

The  total  thickness  of  the  slab  shall  never  be  less 
than  6  inches. 

Rectangular  Panels  with  Unequal  Sides. — The  fol- 
lowing applies  to  both  the  f(nir-\vay  and  the  two-way 
systems : 

In  determining  the  thickness  of  slabs  and  dropped 
panels  the  factor  1,  occurring  in  the  formulas  for  thick- 
ness, shall  be  tlie  longest  side  distance  center  to  cen- 
ter of  columns. 

In  determining  moments  in  side  bands  and  center' 
bands  the  factor  1,  occurring  in  the  formulas  for  mo- 
ments, shall  be  the  distance  center  to  center  of  col- 
umns parallel  to  the  band  in  question. 

In  determining  moments  in  diagonal  bands  the  fac- 
tor 1,  occurring  in  the  formulas  for  moments,  shall  be 
the  average  df  the  two  side  distances  center  to  center 
of  columns. 


real  engineer  and  sales  manager.  The  Montreal  office 
has  also  closed  contracts  for  the  reinforcing  concrete 
steel  according  to  the  Truscon  system  for  the  muni- 
tions plant  of  the  P.  Lyall  &  Sons  Construction  Com- 
pany, Limited,  to  be  erected  at  Longue  Pointe,  Mont- 
real, a  building  576  x  175  feet;  and  for  the  reinforcing 
steel  for  the  l3elorimer  Academy,  Montreal,  the  gen- 
eral contractor  for  which  is  Mr.  O.  Archambault. 


Arbitration  Completed 

The  arbitration  between  the  Cook  Construction 
Company  and  the  City  of  Montreal  on  the  construction 
of  the  aqueduct  and  the  break  in  the  water  conduit  is 
now  concluded.  The  contractors  made  certain  claims 
and  the  city  put  in  a  counter  claim.  The  evidence  of 
experts  from  Canada  and  the  United  States  occupied 
many  days,  and  the  arbitrators,  Messrs.  J.  M.  i'"air- 
bairn,  W.  F.  Tye  and  A.  Geoffrion,  K.C.,  visited  the 
conduit. 


Well  Known  Contractor  Gone 

Mr.  George  F'ee,  an  old  railway  contractor,  died  at 
his  residence,  Westmount,  on  May  25th.  Mr.  Fee 
retired  some  fifteen  years  ago  from  the  firm  of  George 
Fee  &  Company,  railway  contractors,  who  completed 
a  section  of  the  C.P.R.  in  (Jntario  in  1885.  He  was  the 
first  mayor  of  North  Bay,  Ont. 


The  Quebec  Government  is  adhering  to  its  policy 
of  disallowing  by-laws  guaranteeing  loans  to  com- 
panies by  town  councils,  where,  in  its  opinion,  this  is 
detrimental  to  the  interests  of  the  inhabitants.  The 
Government  has  declined  to  sanction  by-laws  passed 
by  the  Council  Pointe-aux-Trembles,  P.Q.,  guarantee- 
ing a  stock  issue  by  a  company  to  build  a  cement  plant 
and  by  another  companv  to  build  workmen's  houses. 


I 


Parliament  Buildings  Contracts 

The  contract  for  the  steel  casement  windows  for  the 
Parliament  Buildings,  Ottawa,  has  been  awarded  to 
the  Trussed  Concrete  Steel  Company  of  Canada,  Ltd., 
through    Mr.    G.    B.    Reynolds,   the   company's   Mont- 


Mr.  E.  Gill,  town  engineer  of  Sorel,  P.Q,  has  drawn 
plans  and  specifications  for  improving  the  town  aque- 
duct and  installing  new  pumps  to  replace  the  existing 
plant.  One  pump  will  have  a  capacity  of  1,500,000 
gallons  to  be  used  for  the  ordinary  town  supply,  and 
another  of  3,500.000  gallons  for  fire  fighting  purposes. 
A  new  filter  is  also  to  be  installed  at  a  later  date. 


Church  of  St.  Norbert  du  Cap  Chatt 


The  illustrations  herewith  are  rejiroductions  from 
architect's  drawings  of  the  church  of  St.  Norbert  du 
Cap  Chat,  Conte  Gaspe,  Que.  The  church  was  erected 
by  Jos.  Collin,  general  contractor  (entrepreneur  gen- 
eral). The  work  was  commenced  in  the  spring  of  1917, 
but  owing  to  the  rigor  of  the  past  winter  season,  had 
to  be  discontinued,  the  masonry  at  this,  time  standing 
a  few  feet  above  the  portal  door.  The  church  will  be 
completed  this  autumn.  The  cost  of  construction  is 
about  $60,000,  not  including  interior  carpentry. 
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The    Design    of  Public    Highways 


By  Mr.  Charles  H.  Moorefield 

\N^■  factors  are  to  l)c  considered  in  plannintr 


Mtiie  imiJruvenient  of  aiinost  any  puljlic  road, 
let  alone  a  system  of  roads  for  an  entire  com- 
nuinity.  Almost  daily,  wc  are  in  receipt  of  the 
query,  "What  kind  of  roads  are  cheai)est  and  best  for 
my  community  to  build?''  Ke])lies  necessarily  must  be 
more  f)r  less  disa|)i)ointin^-,  because  the  information  in 
the  letters  of  enquiry  seldom  is  sufficient  to  warrant  us 
in  nfiferinfj;^  any  very  definite  advice. 

i^oad  desif^n  is,  in  jreneral,  a  local  ])r()hlem,  the  pro- 
per  solution  of  which  involves  (1)  the  safety,  conven- 
ience, and  comfort  of  those  for  whose  use  the  road  is 
intended;  (2)  the  amount  of  funds  available  for  the 
improsement ;  (3)  the  relative  availability  and  cost  of 
various  road-buildinjr  materials  that  might  prove  suit- 
able for  constructing  a  road  of  the  general  character 
desired. 

In  other  words,  the  aim  in  |)lanning  jjublic  road  im- 
provements should  be  (1)  to  furnish  the  ta.xjjayers  the 
kind  of  public  road  accoiumodatiims  they  need  and  are 
able  to  pay  for,  and  (2)  to  attain  this  jjurpose  at  the 
least  possible  ultimate  cost  to  the  public  treasury. 

In  order  t(j  accomplish  this  the  person  who  designs 
a  road  must  be  thoroughly  familiar  with  local  condi- 
tions, and  must  i)ossess  the  judgment  necessary  to 
weigh  the  importance  of  the  various  factors  that  should 
be  considered. 

From  what  has  been  said  it  is  evident  that  the  most 
to  be  ho])ed  from  a  general  discussion  of  road  design  is 
a  presentation  of  facts  ajid  suggestions  that  may  serve 
in  a  measure  to  guide  the  judgiuent  in  adai)ting  the  de- 
sign of  a  ])articular  road  to  local  conditions.  Therefore, 
no  attemi)t  will  be  made  to  state  definite  and  e.xact 
rules  for  designing  roads  to  sm't  conditions.  The  most 
ini])ortant  features  of  the  'j)roblem  will  be  taken  up 
separately  and  discussed  with  a  view  to  showing  the 
variations  in  current  practice  and  the  influence  of  stmie 
special  conditions  with  regard  to  each  feature. 

h'igurcs  1,  2,  and  3  are  ty])ical  cross-sections,  illus- 
trating the  design  of  various  types  of  roads.  The 
cross-sections  are  intended  to  cover  a  wide  range  of 
practice,  and  the  following  remarks  regarding  various 
features  of  the  design  are  intended  to  aid  in  applying 
the  information  furnished  by  both  the  table  and  the 
cross-sections. 

Drainage 

Every  parson  living  in  a  humid  climate  is  familiar 
with  the  action  of  water  in  converting  clay  into  mud 
and  in  causing  all  kinds  of  soils,  except  sand,  to  give 
way  when  a  load  is  applied.  But  in  spite  of  this  wide- 
spread knowledge,  inadequate  drainage  probably  is  re- 
sponsible for  more  road  failures  than  any  other  cause. 

The  subject  of  road  drainage  is  too  broad  to  be  dis- 
cussed ade(|uately  in  an  article  of  this  kind,  but  the 
Office  of  Public  Roads  and  Rural  Engineering  has 
issued  several  bulletins  dealing  with  this  subject. 
Copies  of  these  may  be  secured  by  purchase  from  the 
superintendent  of  documents.  Government  Printing 
Office,  Wa.shington,  D.C.,  or  in  cases  where  the  depart- 
ment's sujjply  has  not  been  exhausted  copies  may  be 
secured  free  by  addressing  the  Division  of  Publications 
of  the  department. 

*  Senior  HIsbwayt  Engineer,  Office  of  Pnblic  Roads  and  Rural  Bnrin- 
eerins. 


Selection  of  Surface  Type 

'i'here  are  some  se\en  or  eight  well-recognized 
types  of  road  surface,  each  of  which  is  well  adapted  to 
certain  sets  of  conditions.  Most  of  these  tyjjes  are 
illustrated  roughly  by  means  of  the  cros.s-sections 
shown  in  Figs.  1,  2,  and  3.  I'.efore  drscussing  the  ((ues- 
tion  of  how  to  select  the  [)ro])er  type  of  surface  for  a 
])articular  road  it  seems  desiral)le  to  point  out  at  least 
some  of  the  limitations  to  which  the  difTerent  types  are 
subject.  For  complete  discussions  of  the  various  types 
the  reader  is  referred  to  other  ()ublications  of  this  de- 
l)artment  that  have  been  |)re])ared  from  time  to  time. 

The  cross-sections  indicate,  in  a  general  way,  the 
range  of  dimensions  in  good  design  i)ractice,  with  each 
ty]>e  of  surface.  There  are  many  special  circumstances, 
however,  that  may  make  it  desirable  to  modify  the 
cross-sections  entirely  outside  of  the  limits  shown.  In 
the  peninsular  section  oi  l-'lorida.  for  cxam|)le,  many 
brick  roads  are  being  constructed  with  no  other  foun- 
dation than  the  natural  sandy  soil  of  the  roadbed,  and, 
tinder  such  fa\'(irable  climatic  conditions,  they 'may 
l)rove  satisfactory  for  many  years.  The  so-called  mon- 
olithic tyi)e  of  brick  pavement  is  another  modification 
which  is  being  used  satisfactorily  in  some  localities.  In 
constructing  this  latter  type  the  sand  bedding  is  omit- 
ted entirely,  and  the  l)ricks  are  laid  directly  upon  the 
green  concrete  foundation. 

The  tyi)ical  design  for  concrete  roads  is  sometimes 
modified  by  the  introduction  of  steel  reinforcement, 
which  is  intended  to  prevent  objectionable  cracks  from 
forming  in  the  pavement.  Also,  where  first-class  cour 
Crete  materials  are  scarce,  the  ])avement  may  be  con- 
structed in  two  courses,  so  that  an  inferior  grade  of 
aggregate  may  be  used  in  the  lower  i)art  of  the  con- 
crete. 

Bituminous  roads  may  be  constructed  either  by  the 
mixing  or  i)enetration  method.  When  the  mixing 
method  is  followed  the  surface  is  called  bituminous 
concrete,  and  when  the  penetration  method  is  followed 
the  surface  is  called  bituminous  macadam.  .\  variety 
of  bituminous  materials  are  used  in  connection  with 
either  method.  For  these  reasons  neither  the  method 
nor  the  bituminous  material  is  indicated  on  the  typical 
cross-section  drawing. 

The  method  of  constructing  water-bound  macadam 
roads  does  not  vary  over  a  very  wide  range  in  good 
practice,  but  the  (juality  of  the  stone  used  may  afTect 
the  efficiency  of  such  roads  to  a  considerable  extent. 
Water-bound  macadam,  after  being  opened  to  traffic, 
frequently  receives  a  surface  treatment  of  bituminous 
material  and  stone  chips  or  pea  gravel.  Surface  treat- 
ments of  this  kind  generally  are  classed  as  maintenance 
work,  because  their  i)urpose  is  to  allay  dlist  and  at  the 
same  time  permit  the  substitution  of  continuous  main- 
tenance for  periodic  renewals.  But  surface  treatments 
really  change  the  nature  of  the  surface  and  adapt  it  to 
a  class  of  traffic  difTerent  from  that  for  which  plain 
water-bound  macadam  is  adapted. 

Gravel,  .sand-clay,  and  earth  roads  must  all  fre- 
quently be  modified  from  the  tyjiical  designs  shown,  so 
as  to  adapt  the  construction  to  the  materials  available 
or  the  conditions  encountered. 

In  order  to  select  the  t\  pc  of  surface  best  adapted 
to  the  needs  of  a  particular  road  it  is  necessary  to  con- 
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sider  (1)  the  class  of  traffic  to  which  the  road  will  be 
subjected,  and  (2)  to  comiiare  the  estimated  ultimate 
costs  of  the  different  surface  types  which  would  be 
ca])able  of  withstandin.i;-  that  particular  class  of  traffic 
in  a  manner  satisfactory-  to  the  c(jmmunit_v.  A  jiracti- 
cal  way  to  proceed  in  making-  the  selection  would  be: 

1.  Estimate  the  traffic  importance  of  the  road  in 
question,  as  indicated  in  connection  with  table  of  de- 
si,s;n  and  cost  data. 

2.  Eliminate  from  considcratioir  all  surface  tyi)e;», 
except  those  which  ex-perience  has  shown  to  be  well 
adapted  for  the  traffic  in  <|uestion.  To  do  this  retpiires, 
of  course,  a  study  of  the  efficiency  records  of  existin.t^ 
improved  roads  which  fall  in  the  same  traffic  class. 
Unfortunately,  the  number  of  roads  for  which  accurate 
traffic  and  efficiency  records  have  been  kept  is  not 
sufficient  to  warrant  very  definite  conclusions  to  be 
drawn,  coverinj^  all  classes  of  traffic  and  types  of  con- 
struction. 'J'he  following  summary  supplies  about  as 
definite  information  on  this  point  as  can  be  drawn  from 
available  records: 

(a)  ICarth  roads,  when  ])roperly  maintained,  are 
satisfactory  in  dry  weather  for  a  light  volume  of  al! 
kinds  of  highway  traffic. 

(b)  Sand-clay  roads  are  the  same  as  earth  roads, 
except  that  the  surfacing  material  has  been  selected 
carefully  with  a  view  to  increasing  the  stability  of  the 
surface  in  both  wet  and  dry  weather.  They  are  satis- 
factory for  a  moderate  traffic  of  horse-drawn  vehicles 
and  a  light  traffic  of  automobiles.  They  seldom  are 
satisfactory  for  even  a  light  traffic  of  heavy  trucks  un- 
less the  roadbed  material  is  very  stable. 

(c)  (Iravel  roads,  when  well  built,  are  satisfactory 
for  a  heavy  traffic  of  horse-drawn  vehicles,  a  light  traf- 
fic of  automobiles,  and  a  light  traffic  of  heavy  trucks. 

(d)  W  ater-bound   macadam   roads  are  adapted   to 


erate  traffic   where  other  road-building  materials  are 
scarce. 

3.  The  final  step  in  selecting  the  surface  type  is  to 
pick  out,  from  the  two  or  three  types  adapted  to  the 
kind  of  traffic  involved,  the  particular  tyjje  which,' in 
the  long  run,  will  prove  cheapest.  This  problem  usu- 
ally must  be  solved  separately  for  each  road,  because 
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Cro.ss  Sectio.n  of  Earth  Road  Comi'LEted  With  Gradino  Machine, 
W  should  be  not  loss  than  20  fwt.    ,K  usually  varies  from  12  Inrhos  to  IR 
inches  iind  depends  on  widlh  of  road  and  amount  of  water  to  be  carried; 
H,  crown,  varies  from  one-half  inch  lo  tlio  foot  for  level  grades  to  1  inch 
to  the  foot  tor  grades  of  5  per  cent  or  over. 
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Tyi'ical  Cross  Section  of  Earth  Road. 
W  should  i>e  not  less  than  20  feet.     l>  varies  from  2  feet  to  6  feet,  depending 
u  rainfall  and  grade  ;  II,  crown,  varies  from  one-half  Inch  to  the  toot  for 
kvcl  grades  to  1  inch  to  the  foot  for  grades  of  5  per  cent  and  over. 

Fig.  1. 

the  same  general  character  of  traffic  as  grave!  roads. 

(e)  Surface-treated  macadam  roads  are  adapted 
es])ecially  for  a  heavy  traffic  of  automobiles.  They  also 
are  satisfactory  for  a  light  traffic  of  horse-drawn 
vehicles  and  a  moderate  traffic  of  heavy  trucks. 

(f)  Uituminous  roads  are  suitable  for  heavy  traffic 
of  both  automobiles  and  horse-drawn  vehicles  and  a 
moderate  traffic  of  heavy  trucks. 

(g)  Concrete  roads  are  adapted  to  the  same  general 
class  of  traffic  as  bituminous  roads,  and  generally  are 
capable  of  withstanding  the  traffic  of  somewhat  heav- 
ier vehicles  without  injury. 

(h)  ]>rick  roads  are  adajjted  to  the  same  general 
class  of  traffic  as  concrete  roads.  iMther  brick  or  con- 
crete roads,  however,  may  be  economical  for  only  mod- 
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Cross  section  of  completed /oad 


A..  Typicai-  Cross  Sections  Showing  Method  of  Constrdctino  a  Sand-Clay 
Road  by   Mixino  Sand  or  Clay   with  the  Roadbed  Material. 

IV  slioiitd  ho  at  least  12  feet  for  single-tnck  road  and  S  generally  not  less 
than  5  feet.  For  douhle  track  W  should  he  not  less  than  14  foct  and  S 
not  less  than  3  feet;  U,  crown,  varies  from  1  inch  to  the  foot  for  level 
grade  to  I  inch  to  the  foot  for  a  grade  5  per  cent  or  over ;  Z)  varies 
from  2  feet  (o  fi  feet,  depending  on  rainfall  and  grade. 
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Crosssection  of  completed  road 
B.  Typical  Ckoss  Sections  Showing  Method  of  Constrdctino  a  Sand-Clat 

Road,  Using  Topsoil  or  Other  Natural  Mixture. 
W  should  he  at  least  10  feet  for  single-track  road  and  8  generally  not  less  than 
5  feet.    For  double  track  W  should  be  not  less  than  14  feet  and  S  not  less 
than  3  feet;  H,  crown,  varies  from  one-half  inch  to  the  foot  for  level 
grade  to  1  Inch  to  the  foot  for  a  grade  of  5  per  cent  or  over. 

Fia.  2. 

the  factors   which   enter  into   its   solution   are   nearly 
always  different  for  different  roads. 

The  ]3rincipal  factors  to  be  considered  in  estimating 
the  ultimate  cost  of  a  road  are  cost  of  construction  and 
cost  of  continuous  maintenance.  The  incidental  cost 
to  the  users  of  a  road  on  account  of  deflecting  traffic 
for  i)eriodic  repairs  also  may  be  a  factor  in  determining 
the  relative  efficiency  of  a  particular  type  of  scad  sur- 
face, but  since  it  is  i)ractically  im]iossible  to  estimate 
this  cost,  it  can  be  considered  only  in  a  very  general  , 
way. 

The  cost  of  construction  depends  princi])ally  on  the 
availability  of  materials  arid  the  cost  and  efficiency  of 
labor.  The  cost  of  continuous  maintenance  depends 
on  the  same  considerations,  with  the  additional  ele- 
ments of  traffic,  climate,  and  soil  conditions  to  be  con- 
sidered. The  human  element  which  determines  the 
kind  of  organization  under  which  work  is  done  may 
also  have  an  important  bearing  on  the  cost  of  both 
construction  and  maintenance. 

'  The  table  herewith  illustrates  how  the  efficiency  of 
diflferent  types  of  surfaces  may  be  compared  after  the 
construction,  reconstruction,  and  maintenance  costs 
have  been  estimated  for  a  ])eriod  covering  the  life  of 
the  most  durable  type  considered.    In  the  hypothetical 
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case  ior  vvhicli  this  table  was  |)repared  it  was  assumed 
that  any  one  of  three  surface  ty])es  (I.,  II.,  and  III.) 
would  satisfy  the  traffic,  and  the  whole  problem  was  to 
choose  the  most  economical  of  the  three  types. 

Method  of  Making  Economic  Comparison  of  Road  Surfaces 

'Jype  Iff  surface. 
Item.  1.  II.         HI. 

Estimated  life  of  surface  with  proper 

maintenance  (years)    8  10  15 

OriRinal  construction  cost  iper  mile.  .       $l).000    $10,000    $IG,000 
Cost  of  necessary  reconstruction  dur- 
ing a  period  of  15  years .3,000        5,000        

Estimated  cost  of  maintaining  sur- 
face per  mile: 

Average   annual    400  200  50 

Total  at  end  of  15  years 6,000        :5,000  750 

Five  per  cent,  interest  on  all  esti- 
mated expenditures  for  construc- 
tion, reconstruction,  and  mainten- 
ance to  end  of  15-year  period,  per 
mile: 

Original  constructioB   4.500        7,500      12,000 

Reconstruction    1,050        1,250        

Maintenance     2,400        1,200  :iOO 

Total    7.950        !»,!)50       12,:i00 

Total  cost  per  mile  at  end  of  15-year 

period    23,950      27,950      29,050 

Value  of  road  surface  per  mile  at  end 

of  1 5-year  period .■!,400        7,500        

Net  outlay  .per  mile  of  road 19,500      20,450      29,050 

For  the  hypothetical  case  illustrated  the  choice  of 
surface  evidently  lies  between  Types  I.  and  II.  The 
net  outlay  at  the  end  of  the  fifteen-year  period  is  slight- 
ly in  favor  of  Type  I.,  but  the  difTerence  is  so  slight 
that  the  question  of  which  estimate  contains  the  fewer 
uncertainties  prol)ably  should  prove  the  deciding  fac- 
tor. In  this  case,  Type  III.,  notwithstanding  its  rela- 
tively long  life  and  low  maintenance  cot^t,  could  not  be 
economically  considered. 

On  account  of  the  uncertainties  that  always  enter 
into  estimates  of  construction  and  maintenance  costs 
it  might  be  argued  that  any  attempt  at  scientific  com- 
parisons of  this  kind  is  worthless.  But  the  same  un- 
certainties still  would  be  present  if  the  decision  were 
made  a  matter  of  "lump-sum"  judgment,  and  there 
always  is  a  greater  chance  for  accuracy,  even  in  a 
rough  guess,  where  each  of  the  factors  which  should 
influence  the  judgment  is  guessed  at  separately.  If  it 
were  desired  to  compare  the  areas  of  two  fields,  for 
exam[)le,  the  first  step  would  be  to  measure  or  estimate 
the  linear  dimensions  of  each'.  If  the  difference  in  area 
were  small,  and  the  dimensions  were  guessed  at,  there 
is  a  possibility,  of  course,  that  the  smaller  field  might 
be  mistaken  for  the  larger,  but  the  probability  of  such 
erroneous  judgment  would  be  much  less  than  if  the 
areas  were  guessed  at  without  reference  to  the  dimen- 
sions. 

Widths 

The  widths  of  the  roads  for  which  design  data  are 
shown  in  the  table  of  design  and  cost  data  vary  over  a 
wide  range,  ajid  ai)i)ear  to  be  i)ractically  independent 
of  the  traffic  importance  of  the  roads.  This  lack  of 
relation  between  width  and  traffic  importance  is  gen- 
eral, and  results  in  large  i)art  from  the  necessity  for 
designing  improvements  to  fit  cases  where  both  the 
cost  and  length  of  road  to  be  improved  are  definitely 
limited  at  the  start. 

Highway  engineers  are  fairly  well  agreed  that  for 
ultimate  economy  the  surfaced  portion  of  a  road 
should  be  at  least  sufficiently  wide  to  allow  traffic  to 
distribute  itself  over  the  entire  surface  and  thus  pre- 
vent the  concentration  of  wear  in  two  narrow  tracks. 
The  minimum  width  that  will  enable  a  fair  distribution 
of  traffic  over  the  surface  is  about  12  feet,  but  a  width 


of  12  feet  falls  just  short  of  providing  space  for  two 
vehicles  to  pass  each  other  safely,  and  seldom  is  cm- 
ployed.  A  surface  width  of  14  feet  is  sufficient  for 
horse-drawn  vehicles  to  pass  each  other  Conveniently, 
and  16  feet  is  sufficient  for  automobiles,  though  IX  feet 
is  greatly  i)referable,  especially  where  the  traffic  i> 
mixed.  The  18-foot  surface  is  being  used  to  a  consid- 
erable extent  in  many  of  the  wealthier  communities, 
and  for  moderately  heavy  traffic  is  proving  economical 
as  well  as  convenient. 

i'"ig.  4  is  a  cross-section  of  the  road  between  Wash- 
ington, D.C.,  and  Raltimxjre,  Md.,  and  illustrates  a 
design  which,  in  some  cases,  has  proved  very  economi- 
cal. Here  a  very  durable  surface  has  been  constructed 
along  the  central  portion  of  the  road  to  a  width  of  14 
feet,  and  a  less  durable  surface  of  gravel  or  crushed 
stone  has  been  constructed  along  each  side,  as  shoul- 
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ders.  adjoining  the  central  surface.  The  central  width 
of  14  feet  carries  mf)st  of  the  traffic  over  this  road,  but 
the  shoulders  are  maintained  in  good  condition,  and 
the  whole  surface,  taken  together,  forms  a  much  more 
commodious  roadway  than  would  a  16  or  18  foot  cen- 
tral surface  with  unsurfaced  shoulders.  On  less  heav- 
ily travelled  roads  a  similar  design  sometimes  is  em- 
ployed, using  a  9  or  10  foot  width  of  central  surface 
with  shoulders  of  firm  earth,  gravel,  or  stone.  For  ;i 
design  of  this  kind  to  prove  satisfactory,  however,  con- 
tinuous and. efficient  maintenance  of  the  shoulders  is 
absolutely  essential.     If  the  shoulders  are  not  main- 
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tallied  true  to  cruss-seclioii,  and  firm,  the  daiif^er  of 
accidents  to  automol)ile  traffic  is  very  f^reat.  In  fact, 
the  dan.L;er  may  he  j^reater  than  with  a  sins^le-track 
road  surface,  9  or  10  feet  wide,  havinjj  shoulders  of 
sand  or  other  unstable  material,  I)ecause  in  the  latter 
case  the  drivers  soon  learn  to  take  necessary  ])recaii- 
tions  when  leaving  the  surfaced  portion  of  the  road  in 
order  to  pass  another  vehicle.  They  also  learn  to  exer- 
cise care  in  selecting  the  point  at  which  a  passing  is 
made. 

No  matter  what  the  surfaced  width  of  a  road  may 
be,  the  total  width  of  roadway  always  should  be  sufifi- 
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cient  to  provide  a  reasonable  margin  of  safety  when 
vehicles  are  passing  each  other,  with  .some  allowance 
for  unexpected  maneuvers  on  the  part  of  frightened 
animals  or  inex])ericnced  drivers.  A  total  width  of 
about  20  feet  is  the  minimum  that  will  provide  reason- 
able security  and  is  the  minimum  that  should  be  em- 
ployed under  any  circumstances,  .\nother  considera- 
tion that  frequently  serves  to  fix  the  total  width  is  that 
moderately  wide  shoulders  can  be  maintained  much 
more  readily  than  narrow  ones.  On  embankments  it  is 
customary  to  make  the  .shoulders  at  least  4  feet  wide 
and  in  cuts  at  least  3  feet.  This  means  that  where  the 
surfaced  width  of  a  road  is  to  be  16  feet  its  total  width 
.should  be  not  less  than  24  feet  on  embankments  and 
22  feet  in  cuts. 

The  width  of  right  of  way  neces.sary  for  a  road 
varies  with  the  topography  as  well  as  with  the  width  of 
roadway.  Where  the  to])ography  is  flat,  or  gently  roll- 
ing, a  .W-foot  right  of  way  is  sufficient  for  a  20-foot 
road,  while  for  very  rolling  or  hilly  country  a  60-foot 
right  of  way  may  be  required  for  a  20-foot  road.  For 
roadways  wider  than  20  feet  the  width  of  right  of  way 
should,  in  general,  be  increased  by  an  amount  equal  to 
the  additional  width  of  roadway.  In  other  words,  the 
right  of  way  should  gcTierally  be  from  30  to  40  feet 
wider  than  the  roadway. 

Grades 

The  question  of  maximum  allowable  grades  is  a 
very  important  consideration  in  designing  a  road.  In 
deciding  this  question  there  are  several  important  fac- 
tors to  consider : 

1.  The  main  roads  should,  in  general,  have  easier 
grades  than  the  feeder  roads,  so  that  any  load  may  be 
hauled  on  to  a  main  road  can  be  hauled  over  it  without 
increasing  the  motive  power. 

2.  The  better  a  road  surface  the  ea.sier  should  be 
the  grades,  otherwise  the  full  benefit  of  the  improved 
surface  will  not  be  secured  on  comi)aratively  level 
stretches  of  the  road.  For  example,  on  a  level  grade  a 
horse  can  pull  about  twice  as  much  over  a  gravel-road 
surface  as  over  a  surface  of  ordinary  earth,  but  on  a  5 


jjer  cent,  grade  the  increased  motive  power  required 
for  the  same  loads  would  be  only  about  100  per  cent, 
for  earth  as  against  more  than  l.SO  |)er  cent,  for  gravel. 
In  the  case  of  motor  vehicles  this  increase  in  motive 
power  can  be  effected  within  limits  by  shifting  the 
gears,  and  where  motor  vehicles  will  constitute  most 
of  the  traffic  the  matter  of  grades  is  not  so  important. 

3.  According  to  the  best  current  practice,  the  maxi- 
mum grade  for  roads  that  are  of  sufficient  importance 
to  warrant  a  highly  improved  surface  is  determined  in 
great  measure  by  the  topogra])hv  of  the  region  tra- 
versed. The  following  tabulation  shows  the  usual 
range  for  various  conditions  of  topograi)hy : 

Per  cent. 

Coastal  plain   and   prairie  regions    2  to  3 

Average  rolling  country 4  to  6 

Hilly  or  mountainous  regions   6  to  8 

t 

'i"he  question  of  minimum  grade  is  of  importance 
only  as  regards  the  side  ditches.  These  always  should 
have  sufficient  fall  to  drain  off  the  water  they  collect 
without  allowing^  the  roadbed  to  l)ecome  saturated. 
Ordinarily  it  is  desirable  to  give  the  side  ditches  a  fall 
of  not  less  than  about  1  foot  per  100  feet  of  length,  but 
for  comparatively  short  distances,  and  for  deep  ditches, 
a  somewhat  less  fall  may  ]irove  adeepiate. 

On  concluding  this  discussion  of  road  design  it  is 
desired  to  emphasize  the  all-imi)ortant  fact  that  well- 
balanced  and  e.xperienced  judgment  is  a  much  more 
valuable  asset  in  jilanning  public  road  improvements 
than  any  amount  of  theoretical  knowledge.  No  know- 
ledge gained  from  books  alone  can  give  a  complete 
grasp  of  the  relations  existing  between  a  public  road 
and  the  community  it  serves.  Theory  is  simply  the 
sign-post  that  points  the  way,  while  judgment  is  the 
vehicle  on  which  the  journey  is  de])endent. 


Pollution  of  Boundary  Waters 

The  International  Joint  Commission  have  issued 
an  exhaustive  rei)ort  on  the  pollution  of  boundary 
waters  and  upon  remedial  measures.  The  report  de- 
scribes investigations  that  have  l)een  undertaken  to 
secure  data  having  reference  to  the  cause,  the  extent 
and  the  prevention  of  pollution  of  boundary  waters 
to  the  injury  of  health  or  property.  An  api)endix.  No. 
1,  contains  a  report  by  H.  C.  McRae,  district  engineer, 
and  I.  P.  Kane,  as.sistant  engineer,  on  the  conditions  in 
the  Detroit  and  .St.  Clair  Rivers,  and  appendix  No.  2 
contains  a  similar  report,  with  .suggested  remedial 
mea.sures,  on  the  Niagara  River,  by  F.  C.  Tolles,  dis- 
trict engineer.  A  number  of  valuable  tables  have  been 
comi)iled  and  are  re))roduced  in  the  report,  also  a  num- 
ber of  ])lates  and  drawings.  The  report  comprises 
160  pages,  standard  trade  journal  size  and  contains  a 
quantity  of  valuable  information  of  special  interest  to 
sanitary  engineers. 


Conservation  of  Bituminous  Materials 

In  order  to  conserve  the  supjily  of  bituminous  ma- 
terial for  war  i)urposes  action  has  been  taken  by  the 
U,  S,  Department  of  Agriculture  in  the  form  of  a  letter 
sent  out  to  the  road  and  street  officials.  This  letter 
states  that  a  special  permit  of  the  Fuel  Administration. 
Oil  Division,  will  be  required  before  delivery  of  pur- 
chases will  be  authorized.  Preference  is  given  to  the 
sale  of  material  for  maintenance  work,  while  material 
for  new  sonstruction,  except  where  work  is  necessary 
as  an  aid  in  winning  the  war,  will  be  held  over. 
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Tubercular  Sanitorium  at  Ft.Qu'Appelle,  Sask. 


By  Mr.  E.  A.   Markham, 

IN  1911  the  Anti-ttiberculosis  League  of  Saskatche- 
wan was  forincd,  and,  after  appointini;  their  enjji- 
neers,  gave  instructions  tliat  a  suitable  site  should 
be  found  and  purchased.  Several  locations  were 
\isited  by  the  engineers,  and  the  site  at  Fort  Qu'Ap- 
pelle  was  secured.  Previous  to  making  this  piu'chase 
investigations  were  conducted,  and  it  was  found  that 
the  ])oints  governing  the  selection  of  the  site  would 
have  to  conform  to  the  following  requirements,  name- 
ly: Accessibility,  shelter  in  winter  e-xcept  from  the 
south,  direct  sunlight,  good  water  supply,  and  a  pic-  . 
turesque  location  to  add  the  necessary  mental  stimulus 
to  the  patients'  recovery. 

Idedl  Site  Obtained 

The  site  chosen  at  I'Vjrt  QuWiipelle  beyond  doubt 
conforms  to.  these  re(|uiremcnts.  In  fact,  the  writer 
doubts  \ery  much  if  another  location  more  suitalile 
could  be  found  in  the  country. 

The  estate  purchased  is  2j/2  miles  from  the  town  of 
Fort  Qu'Ai)pelle,  on  the  north  shore  of  P'cho  Lake, 
and  consists  of  230  acres.  It  was  ai)i5arent  to  the  engi- 
neers that  this  sanatorium  would  develop  into  one  of 
the  largest  institutions  of  the  ])rovince,  and  they  were 
at  once  confronted  with  the  problem  that  interests  all 
engineers  from  time  to  time,  namely,  high  capital  ex- 
penditure or  increased  operation  costs.  All  engineers 
will  agree  with  the  writer  when  he  states  that  it  is  to 
the  credit  of  the  league  that  the  engineers  were  per- 
mitted to  suggest  the  full  ])ossil>ility  of  the  undertak- 
ing, and  from  that  ])oint  of  view  lay  out  tiie  utility 
Iniildings  and  other  works  that  would  otherwise,  at  a 
later  date,  become  a  burden  to  the  linances  of  the  insti- 
tution. 

General  Outline  of  the  Project 

Before  describing  the  various  units  that  are  already 
constructed,  the  writer  would  like,  as  briefly  as  pos- 
sible, to  outline  the  full  scheme  as  jjlanned  l)y  the  engi- 
neers. 

A  central  or  administratit)n  unit,  around  which 
the  other  i)uildings  could  be  ranged,  was  the  essential 
feature,  and  an  intirmary  and  the  buildings  for  incipi- 
ent cases  were  next  considered.  The  ])roject  also  in- 
cluded the  erection  of  a  scries  of  small  cottages  of  four 
or  five  rooms  each,  for  jiatients  who  could  afford  to 
undergo  a  treatment  for  this  complaint  in  a  more  lux- 
urious manner;  a  residence  for  the  doctor  in  charge;  a 
children's   i)avilion ;  accommodation    for    the    outside 

*  Paper  read  before  the  Saskatchewan  Brinch  o(  the  Canadian  Society  of 
Civil  Enelneers. 
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stalif;  farm  buildings;  and.  in  all,  every  detail  making 
for  as  comjjlete  a  layout  as  possible  was  investigated 
to  the  fullest  extent.  It  will  be  readily  appreciated  thai 
as  it  was  only  possible,  for  financial  reasons,  to  con 
struct  for  the  time  being  the  very  essential  buildings, 
and  that  such  units  as  the  power-house  and  other 
utility  buildings  had  to  be  designed  as  far  as  possii)|i 
with  a  view  to  enlargement,  both  in  i)lant  and  acconi 
modation. 

In  regard  to  the  linancial  end  of  the  undertaking, 
one  of  the  essential  points  insisted  on  by  the  jiroinoter- 
of  the  institution  was  to  make  it  a  people's  sanatorium, 
and  it  was  thought  that  enougii  money  might  be  col- 
lected in  a  voluntary  way  throughout  the  province  to 
finance  the  undertaking.  The  writer  has  no  hesitation 
in  saying  that  had  it  not  been  for  the  war  this  principh 
would  have  been  upheld,  but.  owing  to  the  tij^htening 
U])  of  the  money  market,  the  jirovincial  government 
have  had  to  assist  in  a  financial  vvav.  The  operation  rif 
the  institution  is  still  under  the  direction  of  the  -\nti- 
tubercular  League. 

General  Plans  and  Description  of  Buildings 

The  general  i)lan  or  location  of  the  various  unit> 
comprising  the  sanatorium  as  at  i)resent  constructed  i^ 
as  follows: 

The  admini.stration  building  has  its  principal  eleva- 
tion facing  almost  due  south.  The  two  cottages  or 
pavilions  for  incipient  cases  also  face  south,  and  arc 
arranged  on  the  west  side  of  the  building.  To  the 
northeast  and  L.^OO  feet  from  this  building  tlie  superin- 
tendent's residence  is  situated,  h'urther  north  the  res- 
ervoir taking  care  of  the  water  su])ply  is  located,  while 
the  power-house  has  been  ke|)t  well  to  the  rear  of  the 
hospital  units  and  is  800  feet  north  of  the  administra- 
tion building,  on  the  west  side.  The  sewage  disposal 
plant  is  constructed  on  the  shore  of  the  lake,  southwest 
of  tlic  main  building'.  .\n  ice  house,  with  a  capacity  of 
400  tons,  stands  adjacent  to  the  kitchen  wing  of  the 
administration  building.  Other  smaller  buildings  of 
less  im])ortance  complete  the  sanatorium  fur  the  time 
being. 

As  has  been  mentioned  before,  considerable  future 
extension  has  been  anticipated,  and  it  is  expected  that 
an  infirmary  and  two  more  pavilions  will  lie  erected  in 
the  near  future.  In  fact.  excavati<>ii<  for  th<'<<-  build- 
ings have  already  been  completed. 

All  the  utility  buildings,  as  at  |)resent  c()n>tructe(l. 
have  capacity  for  these  additional  units,  and  are  plan- 
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ncd  for  further  extension.  'J"he  main,  or  adininistratiiin 
iuilding,  has  a  total  floor  area  of  23,700  feet.  The  base- 
lent  storey  is  used  principally  for  storage  purposes, 
ifith  the  exception  of  the  stafif  dining-rooms,  which  are 
this  floor;  the  total  storage  space  available  is  about 
1,000  cubic  feet. 

On  the  gTt)und  floor,  with  a  total  floor  area  of  7,600 
set,  the  following  accommodation  is  provided:  ICast  of 
pie  main  hall  and  reception  halls  are  the  general  offices, 
the  administrative  ofiices,  matron's  rooms,  and  the  ex- 
amination rooms ;  the  drug  room  and  laboratory  com- 
plete this  wing.     The  other  half  contains  the  dining- 
jom,  serving  rooms,  kitchen,  diet  kitchen,  bakery,  re- 
frigerator plant  .and  the  kitchen  storerooms.    The  din- 
-room  has-  seating  room  for  150  patients,  and  has  a 
ioor  area  of  1,300  feet.     The  kitchen  wing  has  a  floor 
krea  of  2,000  feet.    The  first  floor,  with  .\600  feet  floor 
Irea,  has  seven  wards,  accommodating  from  25  to  30 
led  patients,  pending  the  building  of  the  infirmary. 
?resh-air  balconies  are  arranged  adjacent  to  all  wards. 
The  wards  have  a  floor  area  of  3,000  feet  and  the  bal- 
jnies  1,200  feet.     Leading  from  the  main  corridor  are 
ihe  bath  and  toilet  rooms,  etc.     The  second  floor  ])fo- 
fides  accommodation   for  the  inside  stafif.     This  floor 
jias  an  area  of  some  3,000  feet,  with  balcony  space  of 
feet.    Above  this  floor,  and  in  the  tower,  an  obser- 
lation  landing  has  been  provided. 

The  Open-Air  Pavilions  or  Cottages 

The  design  of  these  cottages  suggests  the  idea  of  a 
eries  of  small  pavilions,  with  accommodation  for  two 
Patients,  with  dressing-room,  sleeping  balcony,  and 
Bathroom  self-contained.  These  cottages,  however, 
jave  bed  space  for  26  patients  each,  and  have  a  total 
ioor  space  of  9,000  feet.  l'.y  way  of  explanation,  these 
3ttages  are  for  incipient  cases  only,  and  the  patient 
^ses  the  dressing-room  for  the  purpose  of  changing 
torn  day  to  night  attire,  and  is  wheeled  in  his  cot  by 
le  attendant  from  his  room  to  the  verandahs  where  he 
|pends  the  night.  This  idea  has  been  carried  out  in 
le  design  of  the  building  and  the  floor  area  of  the  l)al- 
Jiiies  ecjuals  the  floor  area  of  the  dressing-rooms, 
kamely  1,2(X)  feet.  Two  large  sitting-rooms  are  centrally 
seated  for  recreational  pur])oses,  and  a  Ijath  and  toilet- 
room  is  ])rovided  for  every  four  patients.  The  super- 
intendent's residence  is  designed  along  usual  lines,  and 
Eonsists  of  a  tvv(j-storey  buildings  of  twelve  rooms. 

Power  House 

The  ])ower-house  is  a  one-storey  building,  with  a 
|otal  floor  s|iace  of  .S.OOO  feet,  which  si^ace  is  allocated 
is  follows  :  lioiler-room,  1,100  feet ;  coal  store,  600,  with 
■cubature  of  7,200  feet;  pumji-room,  1,100  feet;  engine 
toom,  900  feet ;  laundry,  1,200  feet. 

Tunnels 
Starting  from  the  power-house  and  connecting  all 
ithe  buildings,  except  the  su])erintendent's  residence, 
»re  a  system  of  reinforced  concrete  tunnels  conveying 
|he  water  and  steam  mains,  electric  conduits,  etc.  The 
tunnels  have  a  cross-sectional  area  of  23  sc].  ft.  and  a 
total  length  of  900  feet.  This  area  of  tunnel  allows 
ample  space  for  all  service  ])iping,  and  a  passage-way 
])ermits  of  intercommunication  between  buildings. 

Power  Plant 

AH  buildings  are  heated  from  a  central  plant,  locat- 
ed in  the  power-house.  Steam  is  derived  from  two 
tubuar  boilers  of  lOO  horse-])ower  each.  Migh  i)res- 
sure  steam  is  conveyed  through  a  4  in.  steam  main  to  a 
high  pressure  reducing  valve,  and  from  thence  to  an  8 


in.  steam  main  running  through  the  tunnels  to  the  vari- 
ous buildings.  I'lxpansion  joints  arc  provided  every 
200  ft.  in  both  mains  and  returns.  The  system  of  heat- 
ing installed  is  the  Dunham  vacuum  vapor  .system. 
The  main  return  pipe  is  2/2  in.  in  diameter,  connecting 
to  a  vacuum  pump  .in  the  i)ump-room,  discharging  to  a 
feed  water  heater  and  fed  hack  to  the  boilers  by  the 
agency  of  two  duplex  feed  water  pumps.  A  3  in.  main 
and  return,  direct  connected  to  the  4  in.  high  ])ressure 
steam  main,  su]j])ly  a  70-])ouiid  steam  (pressure  to  the 
laundry  for  sterilizing  and  a  20-pound  ]iressure  to  the 
kitchen  in  the  main  building  for  the  same  purpose.  It 
is  intended  to  install  two  steam  generators  connected 
to  the  headers  of  the  boilers.  The  products  of  com- 
bustion from  the  boilers  are  carried  through  steel 
l)reeching  to  the  hollow  brick  chimney  stack,  100  feet 
high. 

Power  and  Lighting 

The  necessary  electric  energy  for  the  power  and 
lighting  is  supplied  by  a  Fairbanks-Morse  semi-Deisel 
oil  engine,  belted  to  a  shunt-wound  generator  of  15  kw. 
Storage  batteries  of  400  amp. -hours  are  provided  in  the 
pump-room.  It  has  been  found  that  by  running  the 
oil  engine  for  .some  four  to  six  hours  daily  enough 
energy  is  produced  for  the  day.  the  storage  batteries 
taking  care  of  the  light. 

Water  Supply 

Water  is  obtained  from  an  8  in.  well,  sunk  to  a 
depth  of  100  feet,  in  the  pump-room  of  the  power- 
house.   A  4  in.  suction  pump,  with  a  24  in.  stroke,  oper- 
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ated  at  30  strokes  jier  minute,  lifts  the  water  96  feet 
and  sup])lies  the  reservoir,  192  feet  above  the  discharge, 
of  the  ])ump.  The  reservoir  has  a  capacity  of  .50,000 
gallons.  The  water  returns  to  the  power-house  and 
])asses  through  a  ijressiire-redu.cing  valve,  reducing  the 
gravity  jiressure  to  60  pounds,  and  from  thence  is  taken 
through  the  tunnels  to  the  A'arious  buildings.  All  un- 
derground water-mains  are  4  in.  cast-iron ;  the  mains 
in  the  tunnels  are  3  in.  galvanized  iron  ;  fire  hydrants 
are  located  at  each  building. 

Sewage  Disposal  Plant 

The  sewage  disposal  ])lant  is  on  the  lake  shore,  and 
an  explanation  of  the  treatment  of  the  sewage  is  as  fol- 
lows:  The  crude  sewage  flows  into  a  well,  or  receiving 
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chamber,  and  from  thence  t(j  the  settling  lank.  'I'rougli- 
ing  connects  this  settling  tank  and  allows  the  sewage 
to  pass  through  an  automatic  sprinkler  to  the  filter 
beds.  The  sewage,  having  passed  through  the  ftlter 
beds,  Hows  into  the  humus  tank  by  means  of  a  concrete 
channel  at  floor  level,  and  from  thence  it  ])asses  over  a 
measuring  weir  into  the  chlorine  tank  and  out  through 
the  effluent  ]jipe.  The  settling  tanks  are  provided  with 
(>  in.  cast-iron  pipes  and  valves  for  the  removal  of  the 
sludge. 

Constructional  Details 

The  administrative  building  is  of  fireproof  construc- 
tion, with  reinforced  concrete  footings,  columns,  beams 
and  slabs.  The  slabs  are  designed  for  the  following 
loads:  Kitchen  wing,  100  pounds  per  square  foot  live 
load,  plus  weight  of  superstructure  ;  other  floors,  60 
pounds  live  load  ])er  square  foot,  plus  weight  of  super- 
structure. Kahn  deformed  steel  bars  were  used 
throughout,  and  steel  was  required  to  the  following 
specification :  Elastic  limit  of  steel  per  square  inch, 
55,000  ijounds;  ultimate  tensile  strength  per  square 
inch,  95,000  ])ounds;  working  stresses  to  be  calculated 
to  one-third  elastic  limit. 

The  specifiication  for  the  concrete  required  a  1:2:4 
mix.     A  very  clean  gra\el,  however,  was  obtained  on 
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Cross  section  of  tunnel.  Ft.  Qu'Appelle  Sanitorium. 

the  south  side  of  the  lake,  and  a  1  :4  mix  was  permitted. 
The  concrete  was  mixed  in  a  batch  mixer  and  spouted 
to  i^osition.  iirick-bearing  walls  carry  the  outer  ends 
of  beams  and  slabs ;  all  slabs  were  anchored  to  the 
outer  wall  by  means  of  the  reinforcing  turning  up  into 
same. 

The  foundation  soil  was  very  compact,  and  con- 
tained a  considerable  quantity  of  gravel.  Tests  were 
made  and  column  and  wall  footings  were  calculated  for 
a  safe  bearing  load  of  3,000  ])ounds  per  square  foot. 
The  basement  walls  were  constructed  of  field  stone  2 
/eet  thick,  and  through  stones  were  built  in  every  six 
super  feet.  The  mortar  used  was  a  1  :3  cement  mortar, 
pointed  on  the  outside  with  black  mortar.  A  total  of 
1,500  cubic  yards  of  this  masonry  was  called  for.  Red 
Menomimie  brick  are  used  for  the  outside  wall  facing, 
and  a  total  of  300  M.  of  these  brick   were  required. 


\\  hite  JCstevan  common  brick  were  used  for  the  back- 
ing, lined  with  2  in.  hollow  terra  cotta  tile  on  the  inside. 
'Five  hundred  M.  common  brick  were  used  in  the  vari 
ous  buildings,  i'edford  stone  window-sills  and  trim  to 
the  tower  ofTer  suitable  relief  to  the  brickwork.  Out 
side  steps  are  carried  out  in  Kettle  Kiver  sandstone. 
The  basement  floors  are  in  concrete,  1  :4  mix,  with  2  in. 
cement  and  sand  finish.  This  finish  cut  through  to  the 
concrete  every  36  superficial  feel  for  expansion  and 
contraction. 

The  major  portion  of  all  other  floors  is  of  clear 
maple,  attached  to  bevelled  wood  screeds,  with  cinder 
concrete  fill.  Marble  terrazza  flotjrs  were  cast  for  all 
lavatories;  this  material  was  also  used  to  good  effect 
for  the  treads  of  the  main  stairs,  being  in  this  case  cast 
in  moulds  and  set  in  place  after. 

All  partitions,  except  on  the  third  floor,  are  built  ol 
4  in.  and  6  in.  hollow  terra  cotta  tile,  laid  in  cement 
mortar;  24-gauge  exi)ended  metal,  coated  with  co])per 
alloy,  covers  the  wood  partitions  and  the  underside  of 
roof  on  the  third  storey. 

The  plastering,  carried  (jut  in  three-coat  work,  ha- 
two  coats  of  Manitoba  gypsum  hardwall  and  ])utty  coal 
of  hydrated  lime.  Keen's  cement  is  u-;ed  for  the  wall 
of  all  toilets  and  lavatories. 

The  roof  of  this  building  is  constructed  of  lumber, 
with  12  in.  x  20  in.  purlins,  2  in.  x  6  in.  rafters,  with 
heavy  half-timbered  work  to  gables.  The  roof  cover 
ing  is  carried  out  in  green  Westmoreland  Counter- 
slates,  on  rubberoid.  The  kitchen  wing  is  roofed  with 
a  tar  and  gravel  roof. 

The  trim  for  the  main  rooms  is  quarter-cut  whiu 
oak  and  white  pine  trim  for  all  other  rooms;  all  doorr 
are  of  solid  or  slab  construction,  and  are  4  feet  wide. 

The  total  cost  of  this  building,  not  including  plumb 
ing  and  heating,  is  ;ibout  .S7O,OO0. 

Cottages 

The  two  cottages  are  of  frame  construction  above 
the  ground  floor,  with  reinforced  concrete  footings  and 
stone  foundation  walls.  The  frame  superstructure  i- 
covered  with  rubberoid,  then  expanded  metal,  and  plar 
tered  in  cement  stucco.  The  interior  of  each  cottage  i-- 
])lastered  with  white  putty  finish  and  Keen's  cement, 
with  hardwood  floors,  i)ine  trim,  white  enamelled. 
The  cottages  cost  $16,000.  The  doctor's  residence  is 
similar  in  construction  to  the  pavilions. 

Power-House 

The  construction  of  the  ])ower-house  is  fire|)roof 
throughout,  with  reinforced  concrete  footings,  columns 
and  slabs,  brick-bearing  walls  and  steel  I-beams  carry 
ing  the  roof  slab.  The  roof  is  covered  with  a  tar  and 
gravel  roof.  Kahn  steel  sash  are  used  throughout  this 
l)uilding.  The  floor  slabs  are  calculated  for  500  i)ouik1~ 
per  square  foot  live  load,  and  the  roof  slab  60  jjound- 
l)er  square  foot.  Total  cost  (jf  building,  without  equip 
nient,  $13,000. 

Tunnels 

The  construction  of  the  tunnels  follows  along  usual 
lines  for  this  class  of  work.  An  8  in.  concrete  base, 
with  Yi  in.  reinforcing,  s|)aced  7  in.  c.  to  c.  both  ways: 
6  in.  side  walls,  with  3/8  in.  reinforcing  at  7  in.  c.  to  c 
both  ways;  7  in.  top  slab,  with  J/^  in.  reinforcing,  the 
same  as  the  base.  All  tunnels  were  waterproofed  on 
the  outside  with  two  coats  of  pitch.  Tunnels  were  ex 
cavated  from  the  ground  level  to  underside  of  base  slab. 
'J'he  reinforcing  for  the  base  and  side  walls  was  then 
set  in  position  and  the  base  slab  run.  The  movable 
forms  were  next  set  in  place  and  then  the  crown  rein 
forcing.    The  concrete  for  side  walls  and  top  slab  w  i  re 
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run  in  one.  Alternate  sections  of  SO  feet  in  lenuth  were 
constructed  at  a  time  ;  the  forms  were  then  struck,  reset 
into  position,  expansion  joints  fixed,  and  the  interme- 
diate sections  completed.  Manholes  were  located  every 
150  feet.  The  depth  of  the  tunnels  varies  from  20  feet 
at  the  power-house  to  4  feet  at  cottage  No.  1.  Cost  of 
tunnels,  $11  per  lineal  foot. 

The  reservoir  is  constructed  of  reinforced  concrete 
throughout,  waterproofed  on  the  inside  with  a  coat  of 
mastic  asphalt.    The  cost  of  the  reservoir  was  $5,300. 

The  disposal  plant  is  also  carried  out  in  reinforced 
concrete,  with  wood  roof.  Crushed  rock  is  used  in  fil- 
ter beds.  Cost  of  sewage  disposal  plant,  $6,000.  Nine- 
inch  and  six-inch  vitrified  sewer  tile  connect  to  the 
disposal  plant  from  the  various  buildings. 

The  operations  on  this  work  extended  over  a  period  ' 
of  four  years  and  three  months.  Operations  were  com- 
menced in  June,  1913,  and  continued  without  interrup- 
tion until  August,  1914,  or  until  the  outbreak  of  the 
war.  The  tunnel  work  was  undertaken  in  1915,  but  an 
earnest  resumption  of  operations  was  not  made  until 
the  spring  of  1917;  work  was  completed  October,  1917. 

Personal 

Mr.  J.  H.  Puntin,  R.I.B.A.,  was  the  engineer  in 
charge  of  the  whole  scheme  until  the  outbreak  of  the 
war,  when,  upon  his  leaving  for  active  service,  his 
duties  were  undertaken  by  Mr.  Van  Egmond,  of  the 
firm  of  Storey  &  Van  Egmond.  The  Parsons  Construc- 
tion Company,  of  Regina,  were  the  general  contractors 
for  the  work.  The  engineer  for  the  contractors  was 
Mr.  W.  R.  W.  Parsons';  M.C.S.C.E.;  Mr.  E.  A.  Mark- 
ham  was  field  engineer.  Mr.  O.  W.  Smith,  M.C.S.C.E., 
contracted  for  the  reservoir,  disposal  plant  sewers,  and 


water-mains.  The  plumbing  and  heating  contract  was 
undertaken  by  Cotter  P>rothers,  of  Winnipeg;  the  elec- 
tric work  by  the  Northwestern  Electric  Company. 

The   total    cost    of    the    whole  works    aggregates 
$220,000. 


Spring  Meeting  A.  S.  M.  E.  June  4-7 

The  American  Society  <;f  Mechanical  ICngineers 
are  holding  their  s])ring  meeting  at  Worcester,  Mass., 
this  year,  from  Tuesday,  June  4  to  Friday,  June  7, 
inclusive.  Many  interesting  topics  are  being  discussed 
and  ther^  are  also  social  events  and  outings  which 
should  form  an  added  attraction.  The  headquarters  of 
the  convention  are  at  the  Hotel  Bancroft  but  many 
of  the  sessions  are  being  held  at  the  Worcester  Poly- 
technic Institute.  Apart  from  the  time  devoted  to  the 
discussion  of  subjects  bearing  directly  on  the  work 
and  problems  of  the  mechanical  engineer,  there  is 
a  session  on  safety  education  in  technical  schools 
and  universities,  a  general  war  session,  a  fuel  session 
and  a  vocational  training  session.  In  view  of  the  fact 
that  a  New  England  city  has  been  chosen  as  the  place 
of  meeting,  papers  are  being  presented  upon  subjects 
relating  to  New  England's  industries  under  war  con- 
ditions. 


A  flashlight  invented  in  France  carries  an  electric  gen- 
erator in  place  of  the  usual  dry  cell.  The  generator  is  driven 
by  clockwork  and  it  is  claimed  one  winding  of  the  spring 
will  generate  current  for  a  considerable  length  of  time. 


The  city  of  Regina,  Sask.,  will  vote  on  a  by-law  to  spend 
$175,000  on  extensions  to  the  electric  light  and  power  plant. 
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Ideal  For  Bridge  Floors 

When  figuring  on  a  bridge  floor  that 
must  have  permanence,  consider  the 
advantages  of  Pedlar's  Perro-Dovetail 
Plaites.  The  usual  method  for  bridge 
floor  construction  is  to  set  the  curved 
sheets  between  beams  as  for  segmen- 
tal arch  floors.  Concrete  is  applied 
at  the  top,  upon  which  is  laid  any 
wearing  surface  desired.  The  under- 
sides of  the  plates  are  then  plastered, 
effectively  protecting  the  plates  from 
moisture.  A  bridge  floor  of  this  type 
will  require  no  further  attention,  but 
will— 

"Stand  the  Wear  and  Tear  Without  l^epair." 

Write    for  Ferro    Dovetail 
Booklet  C.R. 

The    Pedlar  People  Limited 

Eslahltshed  1861 
Executive  Offices  and  Factories:   OSHAWA,  ONT. 

Montreal,  Ottawa.  Toronto,  London,   Winnipeg. 
Vancouver 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  last  stone  of  tlie  exterior  work  on  the  Toronto 
Union   Station    has    recently   been   placed    in   position. 

Permits  for  the  erection  of  dwellings  to  the  value  of 
$80,08.')  were   taken   out   in   Toronto   in   one  day   recently. 

There  is  a  rumor  that  a  military  hospital  may  be  erected 
on  Duohess  Street,  Torpnto,  where  the  government  has  ob- 
tained options  on  a  considerable  amount  of  property. 

The  revival  of  the  toll  system  was  i)roposed  at  a  recent 
nieetiuK  of  the  New  Westminster,  B.t'.,  Board  of  Trade  as 
a  means  of  providing  revenue  for  the  paving  of  the  I'acific 
Highway    to    tlie    b(jundary. 

The  estimate  of  the  expenditures  to  be  made  on  a  system 
of  county  roads  in  Grey,  Out.,  as  approved  by  the  order-in- 
council  for  the  present  year  is  as  follows:  road  construction, 
$7,000;  bridge  construction,  $8,000;  superintendence  and  re- 
pair, $:U),000;   making  a   total  of  $4T,r.OO. 

While  drilling  for  gas  in  the  township  of  Dover,  in  the 
county  of  Kent,  Ont.,  near  Lake  .St.  Clair,  the  Union  Gas 
Company  recently  struck  an  oil  gusher.  The  well,  which 
had  been  drilled  to  a  depth  of  .'{.aOO  feet  when  oil  was  en- 
countered, is  said  to  be  one  of  the  best  ever  discovered  in 
Ontario. 

The  chairman  of  the  finance  committee  of  Woodstock, 
N.B.,  recently  visited  St.  John  to  negotiate  the  sale  of  $:!(),- 
000  town  bonds  issued  for  the  completion  of  the  filtration 
plant.  A  large  number  of  men  have  been  secured  from  St. 
John  by  Contractor  Mooney  and  the  work  on  the  plant  will 
be  pushed  as  rapidly  as  possible. 

The  concrete  ship  "Faith,"  which  may  be  considered  the 
pioneer  of  ocean-going  concrete  vessels — on  this  side  of  the 
water  at  least,  has  made  a  successful  trial  voyage  along  the 
Pacific  Coast.  "She  acted  just  like  any  other  vessel,"  said 
her  captain,  commenting  on  her  behaviour  during  the  trip. 
"We  had  some  very  rough  weather  and  the  Faith  certainly 
stood  the  test,"  he  said. 

The  Invalid  Soldiers'  Commission'  contemplate  the  ex- 
pansion of  the  King  Edward  Sanatorium  at  Tranquille,  B.C. 
If  it  is  decided  to  go  ahead  with  this  undertaking,  work  will 
start  immediately  on  a  brick  and  reinforced  concrete  addition 
large   enough   to   provide   for  at   least   liOO  beds. 

The  council  of  York  township,  Ont.,  have  received  au- 
thority from  the.  Minister  of  Finance  to  issue  debentures  to 
cover  the  expense  of  necessary  additions  to  the  township 
waterworks  system. 

The  erection  of  new  buildings  providing  hospital  accom- 
modation for  from  1,200  to  1,500  soldiers  is  to  be  the  initial 
work  by  the  Dominion  Government  at  the  St.  Andrews  Col- 
lege property,  Toronto.  Ten  bungalow  type  structures  will 
be  erected,  each  capable  of  housing  150  men.  There  will 
be  four  wards  in  each  building,  which  will  be  semi-per- 
manent, but  without  cellars.  The  first  buildings  .put  up  will 
be  planned  as  to  permit  the  addition  of  a  further  number  of 
wards   at    a   later    date. 

The  Essex  Border  Utilities  Commission  has  instructed 
Engineer  Morris  Knowles  to  proceed  at  once  with  the  pre- 
paration of  plans  and  estimates  for  a  waterworks  system  to 
serve  Ojibway,  Sandwich,  and  the  township  of  Sandwich 
West.  The  Commission  has  also  ordered  a  separate  report 
to  be  prepared  relative  to  the  cost  of  a  system  adequate  to 
supply   water    to   all    the    border    cities,    including    Windsor. 


The  cost  of  the  scheme,  embracing  all  five  municipalities,  is 
placed  at  approximately  .$2,000,000.  The  lesser  scheme  will 
cost,  it  is  estimated,  one-half  this  amount. 

Four  alternative  proposals  were  submitted  to  the  TuroMl(j 
Works  Committee  by  Commissioner  Harris  for  the  con- 
struction of  a  temporary  trestle  crossing  at  Glen  Road  in 
connection  with  the  Bloor  Street  Viaduct.  The  plan  adopted- 
l)y  the  committee  provides  for  the  erection  of  a  trestle  for 
street  railway  and  pedestrian  traffic  at  an  approximate  cost 
of  $4,6.50,  vehicular  traffic  to  be  diverted  tf)  Howard  Street 
over  a  route  of  .530  feet  longer  than  that  offered  by  the  via- 
duct. The  plan  which  the  C'ommissioner  advised  was  for 
a  trestle  with  a  width  of  6;!  feet,  with  provision  for  street 
railway  traffic,  a  ;!4-foot  roadway  and  8-foot  sidewalk.  The 
head  room  allowance  under  this  arrangement  would  be  12 
feV't,  the  roadway  level  being  .'1  ft.  9  in.  abave  established 
viaduct  grade,  with  ramp  approaches  on  the  east  and  west. 
The  approximate  cost  of  the  construction  of  the  trestle 
would  be  $7,000,  if  this  scheme  were  carried  out,  but  there 
would  be  a  further  $23,000  involved  for  roadway,  drainage 
and  guardrail,  which  woubl  be  destroyed  when  the  perman- 
ent work  is  accomplished.  The  total  cost  would  therefore  l>e 
$24,4.50  more  than  that   of  the  plan  adopted. 

The  work  to  be  done  on  the  Fraser  River  this  year  in- 
cludes the  straightening  of  the  channel  at  a  point  immedi- 
ately below  Woodward's  Landing.  At  the  present  time  the 
official  channel  at  this  point  follows  a  course  south  of  Mark 
Island,  but  the  bulk  of  the  water  flows  north  of  this  island 
and  it  only  requires  a  little  dredging  to  make  the  latter 
channel  better  than  thai  now  being  used.  The  government 
has  also  been  requested  to  construct  a  wing  dam  to  protect 
a  part  of  the  Sandheads  north  jetty,  where  the  current  is 
threatening  to  cut  through  into  Hayseed  Channel.  Another 
matter  brought  up  is  the  widening  of  the  cut  between  Nos.  1 
and  :i  buoys,  where  owing  to  the  channel  making  a  turn  of 
4.5  degrees,  the  eflfect  is  to  cause  it  to  silt  up.  Mr.  A.  R. 
Dufresne,  assistant  chief  engineer  of  the  Department  of 
Pul)lic  Works,  recently  made  an  inspection  in  connection 
with  the  above  work.  It  is  not  definitely  stated  whether  the 
latter   two    items    will    be   attended    to    this   year. 


Personals 

Mr.  F.  A.  Danks  has  resigned  from  the  Works  depart- 
ment of  the  city  of  Toronto  to  take  a  position  with  J.  B. 
Nicholson,  Limited,  Hamilton,  superintending  the  construc- 
tion of  reinforced  concrete  grain  elevators,  reservoirs,  etc. 
Mr.  Danks,  who  is  a  1908  graduate  of  the  Faculty  of  Applied 
Science  &  Engineering,  Toronto,  had  been  in  charge  of  field 
work  at  the  filtration  plant  at  Toronto   Island. 

Mr.  R.  R.  Maitland,  of  Vancouver,  and  Commissioner 
McClay,  of  the  Vancouver  Harbor  Board,  recently  visited 
Ottawa  for  the  purpose  of  interesting  the  government  in  the 
proposed  plans  for  improvement  of  the  harbor  of  Vancouver, 
and  of  securing  concessions  in  the  form  of  financial  and  other 
aid.  Mr.  Maitland  states  that  their  mission  was  attended 
with  success,  assurance  being  received  that  the  government 
intends  putting  through  a  bill  next  session  granting  the 
necessary  aid. 

Lieut.  H.  N.  Darling,  who  went  overseas  with  the  C.l'.R. 
Battalion  of  Railway  Construction,  has  been  awarded  the 
Military  Cross  in  recognition  of  his  bravery  and  deVotion 
to  duty  in  saving  a  large  amount  of  valuable  railway  equip- 
ment during  the  operations  around  St.  Quentin  in  the  early 
si)ring.  Lieut.  Darling  is  the  first  of  his  battalion  to  receive 
this  decoration  and  also  was  the  first  to  be  promoted  to 
officer's  rank.  He  is  a  ToroTito  man  and  well  known  in 
local  construction  circles 
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After-the-war  Problem 
Reconstruction  vs.  Restoration 

IT  is  not  simply  the  word  restoration  which  is  in 
vogue  to-day  when  dealing  with  after-the-war 
])roblems.  While  it  is  no  doubt  true  that  restora- 
tion as  applied  to  many  of  the  historic  buildings 
which  have  been  demolished  by  the  enemy,  would  be 
a  most  desirable  outcome,  were  it  possible  to  carry  out 
this  work,  damage  has  been  done  to  such  an  extent 
that  restoration  is  entirely  out  of  the  question.  Then 
again,  we  have  buildings  which  cannot  be  restored  be- 
cause of  lack  of  knowledge  of  the  construction  of  these 
ancient  structures.  The  problem  confronting  us  is, 
then,  more  correctly  quoted  by  Mr.  R.  M.  Maclver, 
Associate  Professor  of  Political  Economy  of  Toronto 
University,  as  that  of  "reconstruction."  In  many  in- 
stances it  would  be  folly  to  reconstruct  without  de- 
parting from  the  old  order.  So  many  undesirable  fea- 
tures, especially  in  cities  which  have  grown  rapidly, 
now  exist  and  practically  cannot  be  repaired  without 
enormous  expense,  if  at  all,  that  any  opportunity  now 
afforded  for  improvement  should  not  be  lost  sight  of. 
In  many  cities  to-day  there  are  features  in  plan- 


ning, which  cause  congestion  to  an  alartning  extent, 
simply  because  provision  in  the  original  plan  was  not 
made  for  the  future  growth.  Yongc  Street,  Toronto, 
is  a  good  example  of  how  insufficient  width  of  street 
will  result  in  future  years  in  a  most  objectionable  con- 
gestion, which  has  been  and  is  yet  one  of  the  prevail- 
ing problems  of  the  city.  Street  widening  is  made 
practically  impossible  b}-  high  land  values,  hence  new 
methods  of  transportation  have  to  be  adopted.  This 
may  relieve  the  congestion,  but  even  so,  the  same  light 
excluding  and  unsanitary  qualities  of  the  narrow  street 
crowded  with  high  buildings,  remain. 

It  is  hoped  that  the  great  opportunity  arising  from 
the  war,  in  making  the  total  reconstruction  of  many 
towns  necessary,  will  be  taken  advantage  of  for  the 
purpose  of  planning  for  future  extension  as  well  as  to 
eliminate  the  old  objectionable  features.  In  the  re- 
construction of  Halifax  we  trust  that  careful  planning 
will  give  results  which  will  be  a  credit  to  the  engineers, 
as  opportunity  is  afforded,  by  a  great  disaster,  to  im- 
prove the  city  topographically. 


Records  and  Cost  Systems 
Invaluable  to  Contractors 

THE  contractor  should  keep  a  record  of  costs  as 
well  as  an  outline  of  the  methods  used  in  all 
his  work,  if  he  is  going  to  do  justice  to  himself 
and  gain  ])ublic  confidence  as  a  business  man. 
In  order  that  full  knowledge  of  the  cost  of  any 
product  be  acquired,  it  is  important  that  a  detailed 
study  be  made  of  the  costs  of  raw  materials,  labor,  etc.. 
which  existed  when  the  product  was  manufactured. 
If  a  profit  was  realized  under  certain  existing  condi- 
tions at  one  period,  perhajjs  at  another  time,  the  same 
product  would  yield  only  half  the  profit.  It  is  plain 
that  the  onh-  method  of  judging  costs  in  this  matter 
is  to  keep  an  accurate  record  of  all  rates  and  expenses 
of  the  production,  so  that  the  knowledge  of  the  manu- 
facturer may  be  such  as  to  enable  him  to  estimate 
future  costs  with  a  fair  degree  of  accuracy. 

In  the  same  way,  exactly,  kee])ing  tab  on  costs  is 
of  great  service  to  the  contractor.  He  thus  has  a  de- 
tailed record  of  his  work,  and  in  bidding  on  other 
work  at  any  future  time,  he  can  name  a  price  which  is 
fair  to  all,  instead  of  working  along  in  a  slipshod  man- 
ner, content  with  raising  his  price  high  enough,  as  he 
guesses,  to  eliminate  danger  to  himself.  If  he  "guess- 
es" too  high  he  robs  his 'employer ;  if  too  low.  he  loses 
financially — neither  is  just  nor  necessary. 

Cost  records  should  not  only  apply  to  some  par- 
ticular ideal  condition,  but  the  most  adverse  and  difii- 
cult  propositions  should  be  carefully  recorded  and  the 
average  taken,  as  a  precaution,  resulting  in  a  legiti- 
mate safety  factor.  Many  points  which  come  to  light 
on  the  work,  if  not  needed  immediately  are  lost  sight 
of  and  when  the  time  comes  to  bid  on  a  new  piece  of 
work  these  points  are  entirely  overlooked  until  it  is 
too  late.  A  cost  keei)ing  system  should  be  as  simple 
as  possible  in  order  to  save  time  in  using  it.  Regard- 
ing the  forms  used,  etc..  any  contractor  can  easily  ob- 
tain a  set  of  forms  which  would  best  suit  the  line  of 
work  he  generally  follows.  This  will  do  away  with  a 
good  deal  of  useless  ruling  of  forms  which  only  tend 
to  complicate  the  system. 

When  the  cost  of  the  work  has  been  determined, 
this  cost  data,  if  made  accurately,  is  the  only  basis  on 
which  bids  can  be  made.  These  facts  cannot  be  dis- 
turbed by  after  judgment.     The  first  bid  submitted 
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should  be  the  final  bid.  It  is  this  alteration  of  bids 
to  compete  with  our  opponents  that  spells  ruin  in 
inany  cases.  If  a  bid  which  has  been  prepared  from  a 
carefully  kept  cost  record  be  submitted  and  refused  as 
too  hi^h,  the  contractor  is  not  in  doubt  as  to  whether 
he  really  did  bid  too  high.  He  knows  that  he  cannot 
undertake  the  work  at  a  tij^ure  to  conii)ete  with  this 
lower  priced  o[)])onent's  bid;  he  does  not  waste  time, 
but  seeks  other  fields  and  linallv  .builds  up  a  rejiuta- 
tion  which  enables  him  to  comi)ete  successfully  in  any 
line  of  work  in  which  he  has  had  exi)erience.  This 
fifives  him  an  opportunity  to  extend  his  business  since 
he  has  won  the  confidence  of  the  ])ublic. 


The  Cost  Plus  System 

WE  1)elieve  there  are  now  few  up-to-date  con- 
tractors who  do  not  advocate  the  cost-plus 
contract  system  as  the  better  method  of  do- 
ing business.  The  lump-sum  tender  is  really 
a  relic  of  old  times,  before  the  scientist,  the  efficiency 
engineer  and  the  expert  accountant  introduced  their 
modern  ideas  and  "third-place  decimal"  exactitude  to 
the  industrial  world.  The  frecjuent  eccentricities  of  the 
lump-sum  system  are  well  illustrated  in  recent  bidding 
for  the  erection  of  a  school  in  an  eastern  town.  There 
were  five  bids,  .which,  in  order  of  value,  were  as  fol- 
lows: $96,400;  $112,447;  $114,300;  $124,853;  $125,574. 
It  will  be  seen  that  there  is  a  difiference  of  close  on 
$30,000  between  the  lowest  bid  and  the  highest,  and 
between  the  two  lowest  bids  there  is  a  difference  of 
over  $16,000.  The  lowest  tenderer  was,  of  course, 
awarded  the  contract,  and  it  is  quite  apparent  that 
either  he  stands  to  lose  considerable  money,  or  else 
the  other  contractors,  had  any  of  them  been  success- 
ful, would  have  received  an  altogether  exorbitant  pro- 
fit. It  is  such  results  as  these  that  disgu.st  modern 
contractors  with  the  old,  haphazard  .system  of  carry- 
ing on  business. 

Dominion  Power  Board  Formed 

WITH  a  view  to  co-ordinating  all  activities  of 
the  I'cdcral  departments  with  regard  to  the 
investigation  and  administration  of  matters 
relating  to  the  fuel  and  power  resources  of 
the  Dominion,  the  government  has  constituted  a  Do- 
minion Power  P)Oard  under  the  chairmanship  of  the 
Honourable  Arthur  Meighen,  Minister  of  the  Interior. 
In  these  various  departments  there  are  officials  who 
have  for  years  given  the  fuel-power  problems  of  the 
country  intensive  study  and  have  accumulated  in  their 
respective  offi'ces  a  great  deal  of  valuable  information 
respecting  the  available  supply  for  i)resent  use  and 
as  to  the  possibility  for  future. use  of  the  fuel-power 
resources  of  the  Dominion.  It  has  been  recognized 
that  such  information  should  be  collated  and  system- 
atized that  it  may  be  used  as  the  basis  of  study  for 
determining  the  most  advantageous  use  of  our  water 
|)owers  for  domestic,  commercial  and  industrial  pur- 
poses, having  in  mind  the  co-ordinating  of  the  use  of 
both  our  water  and  fuel  resources.  So  far  as  the  pre- 
sent or  immediate  future  is  concerned,  the  fuel-power 
requirements  of  the  country  are  being  handled  with 
marked  ability  i)y  the  Fuel  and  Power  Controllers, 
but  consideration  of  the  future  demands  that  there 
should  be  a  co-ordination  in  the  develo])ment  and  use 
of  our  varied  power  and  heat  producing  resources 
which  will  combine  the  effective  use  of  all  along  lines 
for  which  each  is  best  adapted,  and,  by  avoidintr  dupli- 


ijatiou  and  misdirection  lif  effort,  promote  the  effici- 
ency of  both  individual  .-md  pen  joint. use.  ^ 

Cheap  power  promJkes  to  be  one  of' Canada's'gteatJ 
est  assets  in  the  po.st-bellum  industrial  rivalry  of  iia-' 
tions  for  world  tr^de.  Our  great  fuel  reserves  sup- 
ported l)y  our  water  power  resources  shcnild  be  a  sure 
sourc^  pi  cheap  power,  and  should  guarantee  .Canada 
her  share  in  world  trade,  if  they  are  availed  of  to  their 
maxinumi  |)ossible  advantage. 

In  addition  to  tTie  Chairman,  the  Dominion  Power 
Hoard  will  cohsi.sit  of  the  /olJo'wing  nine  officials,  of 
which  Mr.  St.  Laurent  will  be  vice-chairman  and  Mr. 
Challies  secretary: — Arthur  St.  Laurent,  Assistant 
l)ei)uty  Minister,  Dei)artment  of  Public  Works ;  C.  N. 
Monserrat,  Consulting-  Engineer  of  the  Department 
of  Railways  and  Canals;  W.  J.  Stewart,  Consulting 
Engineer  to  the  Department  of  External  Affairs  re- 
garding International  Waters;  John  Murj^hy,  electric- 
al engineer  to  the  Dominion  Railway  Commission ; 
II.  (r.  Acres,  chief  hydraulic  engineer.  Hydro-electric 
Power  Cimmission  of  Ontario;  O.  Higman,  chief 
electrical  engineer,  Dept.  of  Inland  Revenue;  D.  B. 
Dowling,  geologist,  Department  of  Mines;  B.  F. 
I  faanel,  chief  engineer.  Fuel  Testing  Division,  Depart- 
ment of  Mines;  J.  P.  Challies,  chief  engineer  and  su])- 
erintendent,  Dominion  Water  Power  Branch,  Dci)art- 
ment  of  the  Interior.  «i.-war.    ■ 


Shipbuilding  Plant  for  Halifax 

According  to  the  recent  announcement  of  the  De- 
partment of  Marine  and.I'-isheries,  a  big  shipbuilding 
and  repair  plant' i!i't{i'%^  establi.'^hed  at  Halifax,  N.S. 
This  project  is  being  ])romotcd  by  a  comi)any  known 
as  Halifax  Shipbuilders,  Ltd.,  in  which  Mr.  James 
Carruthers  and  Mr.  J.  W.  Norcross.  of  the  Canada 
Steamship  Lines,  Ltd..  and  Mr.  R.  M.  Wolvin.  pre- 
sident of  the  Montreal  Transportation  Company,  are 
interested.  No  assistance  is  being  given  by  the  gov- 
ernment to  this  firm  except  by  tlic  placing  of  a  lim- 
ited number  of  contracts  at  fixed  ])rices  for  the  con- 
.struction  of  modern  steel  freighters.  These  ves.scls 
will  be  of  the  highest  class  and  of  about  10.000  tons 
capacity.  It  is  also  announced  that  the  present  dry 
dock  at  Halifax,  which  suffered  .some  .slight  damage 
during  the  catastrophe  of  last  winter,  has  been 
acquired  by  the  government  and  will  without  delay  be 
])ut  in  first  class  condition,  and  in  that  connection  there 
will  be  installed  the  necessary  machinery  to  enable 
ships  of  the  largest  class  visiting  the  port  to  make  re- 
pairs, etc.  The  property  immediately  adjoining  this 
dry-dock,  known  as  the  .\cadia  Sugar  Refinery  pro- 
perty, has  been  selwted  as  the  site  for  the  new  i)lant 
of  the  Halifax  Shipbuilders.  Ltd.  Construction  opera- 
tions on  the  latter  undertaking  are  to  be  commenced 
at  once  and  an  expenditure  of  $3,000,000  is  contemp- 
lated on  plant  and  machinery. 


Prigadier  Ceneral  Frederick  ( ).  W.  Loomis,  of 
D.  Cr.  Loomis  &  Sons,  general  contractors,  Montreal, 
has  been  made  a  Com])anion  of  the  Hath  on  the  occa- 
sion of  the  King's  birthda\'  honors. 


Mr.  Raymond  Chartrand,  who  wa.i  formerly  promi- 
nent as  a  contractor,  died  on  June  4th  in  Montreal, 
aged  82.  Mr.  Chartrand  was  the  contractor  for  the 
Hotel  Dicu,  St.  Peter's  Church,  Technical  School, 
Court  House  and  Post  Office. 
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"Old  Mill"  Bridge  over  Humber  River,  on  Home  Smith  property,  York  County,— Frank  Barber,  Engineer. 

Handsome  Bridge  over  Humber  River 

Built   in    Strict    Keeping    with    Surroundings,  of 
Humber  Valley  Stone — Roadway  25  ft.  in  Width 


Somt;  interesting  features  in  relation  to  bridge  de- 
sign and  construction  are  shown  by  the  new  reinforced 
concrete  arch  bridge  over  the  Humber  River  at  Cath- 
arine street,  Toronto,  near  the  Old  Mill  on  the  Home 
Smith  property.  This  bridge  is  one  of  the  most  hand- 
some structures  of  its  kind  in  the  province. 

The  type  of  bridge  is  a  reinforced  concrete  arch, 
faced  with  masonry,  and  consisting  of  three  spans,  as 
shown  in  the  photographs.  The  centre  span  is  82  feet, 
and  the  two  side  spans  60  feet.  The  distance  between 
abutments  is  228  feet,  while  the  total  length  of  the 
structure  is  282  feet.  The  height  of  the  bridge  is  27 
feet  and  its  floor  width  25  feet.  It  is  designed  for 
heavv  loading.  The  total  cost  of  the  structure  was 
$42,000. 

The  work  of  construction  was  started  late  in  the 
spring  of  1916.  Work  was  rushed,  resulting  in  the 
bridge  being  open  for  traffic  before  Christmas.  The 
foundations  were  carried  well  down  into  the  shale, 
which  was  of  a  fairly  solid  formation,  the  west  abut- 
ment foundation  being  carried  down  some  20  feet. 


The  stone  for  the  structure  was  taken  directly  from 
the  Humber  River  right  near  the  site  of  the  bridge. 
This  is  in  keeping  with  the  general  plan  of  the  pro- 
moters of  this  property,  whose  idea  it  is  to  have  the 
various  structures  so  built  as  to  appear  a  natural  part 
of  the  surroundings.  Having  this  in  view,  many  resi- 
dences in  the  vicinity  are  built  of  this  same  Humber 
River  stone  and  we  understand  that,  as  an  inducement 
in  this  direction,  all  builders  of  residences  are  given  the 
stone  free  of  charge.  The  new  bridge  also  was  so  de- 
signed as  to  fit  well  into  the  landscape  without  an 
effort  at  exterior  adornment.  That  the  result  has  been 
successful  is  beyond  doubt. 

A  feature  in  connection  with  this  bridge  is  the 
insetting  of  three  coats  of  arms  of  the  townships  of 
York  and  Etobicoke  and  the  county  of  York.  An  ad- 
ditional feature  is  the  stone  carved  name  plate  on  the 
north  column  at  the  east  end  of  the  bridge.  This 
plate  is  so  placed  as  to  be  readily  visible  to  all  passers- 
by  and  bears  the  inscription : 


1916 

OLD  MILL  BRIDGE 

York  County  Commissioners 

W.  J.  Knowles,  Warden 

Geo.  B.  Padgett  Thos.  Griffiths 

Arnot   Construction   Company,   Contractors 

A.  H.  Chapman,  Consulting  Architect 

Frank  Barber,  Bridge  Engineer 


View  of  Bridge  from  up-stream  side. 


The  plates  bearing  the  coats  of  arms  are  about  6 
feet  square  and  very  handsome  in  design,  as  shown 
by  the  reproductions  herewith  of  two  of  them. 

Specifications 

The  specifications,  for  the  masonry  in  particular, 
were   very   carefully   drawn   up   and   the   construction 
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was  carried  out  in  a  most  workmanlike  manner  by  the 
contractors.  In  quality  it  is  a])i)arently  ec|ual  to  the 
masonry  work  seen  in  the  best  built  houses. 

it  will  be  noted  that  the  roadway  of  25  feet  shows  a 
considerable  increase  in  width  compared  with  other 
bridj^es  under  equal  conditions  of  traffic,  (ireat  credit 
is  due  to  the 'county  officials  in  making  provision 
for  future  needs. 

'i'he  lij>hts  for  the  structure  are  placed  compactly 
and  artistically  on  the  four  corner  columns.  The  fix- 
tures, which  are  of  a  dull  black  finish,  are  hexagonal  in 


The  Hydraulic  Ram  as  Applied  to  City 
Water  Supply 


View  of  Bridge  from  down-stream  side. 

dcsi<4n  with  semi-circular  crown  and  are  to  be  titled 
with  ditt'usin<!f  glass. 

-After  the  bridi;e  was  constructed  the  city  spent  a 
con.'-iderable  sum  in  improving  the  approaches  and 
erected  a  ;  mall  masonry  breakwater  at  the  south-east 
corner,  shown  in  one  of  the  photograjihs. 

It  is  interesting  to  note  that  the  increased  width 
of  roadway  and  ornamental  features  were  due  to  the 
generosity  of  Mr.  Home  .':^mith,  who  some  lime  ago 
deeded  land  in  the  (fats  to  the  city  of  Toronto,  to  be 
ke  -.it  for  park  purposes,  the'  city  agreeing  to  spend  a 
specified  sum  per  year  in  improvement  work;  the  $12,- 
COO  given  by  Mr.  .^mith  to  improve  the  construction  of 
the  bridge  was  a  part  of  this  amount.  The  city  intends 
to  further  improve  the  apiproaches  I)y  lessening  the 
grades  and  improving  the  alignment  of  the  earth  ap- 


Tw3  of  tlie  coats  of  arms  set  In  the  sides  of  the  bridde. ' 

])roaches.  while  arrangements  have  been  inade  to  carry 
water  mains,  ets.,  over  the  bridge  itself. 

The  general  contractors  were  the  Arnot  Construc- 
tion Co.  Mr.  Chapman  was  the  consulting  architect, 
and  the  bridge  was  designed  and  the  work  of  erection 
supervised  by  Mr.  I'"rank  IJarber,  Toronto,  engineer 
for  the  county  of  York. 


T 


1 1  I'",  high  efficiency  (jf  the  hydraulic  ram  wiien 
applied  as  a  pumping  unit  for  the  supplying  of 
water  to  institutions,  farms,  etc.,  has  long  been 
recognized.    Its  low  initial  cost,  combined  with 
simplicity  of  construction  and  dependability,  has  re- 
sulted   in    its    adojjtion    wherever    natural    cf)nditions 
favor  its  use. 

It  is  only  recently  that  the  hydraulic  ram  has  been 
used  on  a  large  scale  as  a  city  water  supply  unit.  The 
following  article  by  Mr.  T.  H.  Carber,  assistant  engi- 
neer of  water  sup])ly,  Seattle,  ajjpearing  in  the  News- 
Record,  gives  some  interesting  data  on  the  rams 
used  at  .Seattle: — 

This  plant  should  be  of  interest  to  engineers,  since 
it  is  believed  that  it  develops  perhaps  the  highest 
known  combined  power  and  pumping  efficiency  of  an\ 
existing  ])lant  of  like  size  fir  larger,  and  in  addition 
shows  unusual  economy  in  installation  and  operating 
costs.  It  consists  of  two  12-inch  hydraulic  rams  oper- 
ating under  a  50-foot  ])Ower  head  and  against  a  puni]}- 
ing  lift  of  140  feet  from  a  point  above  the  rams  to  the 
full  tank  level.  Performance  tests  showed  a  range 
of  capacity  of  water  jnimiied  from  720,000  to  1,300,000 
gallons  ])er  day  with  corres])onding  efficiencies  of  from 
90.H  to  about  85  per  cent.  The  normal  daily  operating 
capacity  is  something  over  1,000,000  gallons  of  water 
pumped. 

'1  he  main  supply  line  from  Cedar  River  to  Seattle 
discharges  at  its  far  end  into  the  Maple  Leaf  reser- 
voir at  El.  420  feet.  .A  ,^0-inch  overflow  \n\ie,  gate 
controlled,  leads  from  this  reserxoir  to  the  ( ireen  Lake 
reservoir,  half  a  mile  distant  and  100  feet  lower.  The 
Green  Lake  reservoir  supjilies  the  lower  areas  in  the 
northern  part  of  the  city  and  the  Maple  Leaf  reser- 
voir the  intermediate  levels,  leaving  the  higher  levels  to 
be  supplied  from  a  tank  fed  by  a  pumjiing  station. 
Power  for  i)um])ing  is  available  from  the  water  flow- 
ing from  the  up])er  to  the  lower  reservoir.  Hy  using 
the  rams  with  their  high  efficiency  not  all  of  the  100 
feet  available  head  is  required.  In  fact,  50  feet  only 
is  used  thus,  allowing  the  plant  to  be  located  close  to 
the  Maple  Leaf  reservoir  and  the  high-service  tank 
and  eliminating  the  long  delivery  line  that  wouM 
otherwise  be  recpiired.  The  sui)i)ly  water  for  the  ram- 
is  taken  out  of  the  30-inch  main  by  means  of  a  30  x 
30  X  20  X  20-inch  cross  located  just  below  the  reservoir 
embankment.  On  one  side  the  cross  discharges  into 
a  short  header  from  which  individual  12-inch  cast-iron 
supply  lines  165  feet  long  lead  to  the  ranis,  while  on 
the  other  side  the  cross  is  connected  with  a  16-inch 
standpi])e  running  u])  over  the  reservoir  embankment. 
The  function  of  the  standpipe  is  t(.i  take  care  of  the 
oscillation  due  to  the  ram  action  and  allow  the  30-inch 
main  to  feed  steadily,  thus  reducing  the  water-hammer 
effect  in  this  line. 

The  rams  are  set  in  a  12  x  14-ft.  vault  at  the  side 
of  the  existing  gate  house.  Space  is  left  in  the  vault 
for  a  third  machine  to  be  installed.  Entrance  is  gained 
from  the  gate  house.  The  rams  discharge  their  power 
water  downwardly  and  outwardly  through  their  bases 
underneath  the  level  of  the  tail  water.  This  entirelx 
eliminates  splashing  and  with  the  exception  f)f  the  tail- 
water  pits  the  vault  is  dry  at  all  times.  The  tail  water 
is  carried  away  through  a  16-inch  waste  pipe  and  re- 
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tunied  to  the  30-iiich  line  .some  300  feet  Ijelow  the  ^tjate 
house.  'I"he  rams  discharge  through  short  lengths  of 
6-inch  pipe  which  connect  outside  the  vault  to  a  16- 
inch  main  leading  to  the  tank,  1,500  feet  distant. 
I'lventually  the  plant  capacity  will  take  care  of  some 
2<S,000  population  and  furnish  ample  fire  protection  for 
the  790  acres  involved.  The  rams  are  simple  in  opera- 
tion. They  are  started  with  an  auxiliary  starting  valve 
and  adjustment  for  capacity  is  made  by  turning  an  ad- 
justing screw  up  or  down.  All  mechanical  movement 
is  limited  to  sim])le  valve,  shifts  of  small  motion,  and 
as  all  moving  parts  are  inside  the  machines,  in  water, 
no  oil  is  used  or  required.  The  rams  operate  continu- 
ously in  the  locked  gate  house  and  inspection  is  made 
only  once  or  twice  a  week  by  the  regular  water  de])art- 
ment  employee.  Maintenance  and  renewals,  limited 
largely  to  new  valve  seats,  are  estimated  to  cost  not 
to  exceed  $10  per  year  per  ram.     As  wear  is  exceed- 


ingly light  the  rams  maintain  their  full  efficiency  for 
long  periods. 

The  accompanying  table  shows  results  of  tests 
made  by  the  city  engineering  department.  Each  of 
the  two  rams  showed  practically  identical  results. 
One  ram  only  was  tested  at  a  time,  the  measuring  weir 
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being  too  small  to  allow  of  full  plant  capacity.     Water 
pumped  was  measured  volumetrically     in     the     tank. 


Road   Construction   at   the    Front 

What  American  Road  Men  are  Doing — Work  Consists  Chiefly  of 
Maintenance — Waterbound  Macadam    France's    War-time   Road 


ONE  of  the  most  interesting  addresses  before 
the  recent  Hamilton  (rood  Roads  Congress 
was  an  address  by  Col.  McKendrick,  describ- 
ing his  experience  in  constructing  and  main- 
taining roads  in  France.  What  the  American  army  is 
doing  in  the  way  of  road  construction  is  discussed  by 
R.  K.  Tomlin,  special  correspondent  at  the  battlefront, 
in  Engineering  News-Record  of  May  16.  More  than 
ever  it  is  evident  that  this  is  a  war  of  science.  Some 
extracts  from  Mr.  Tomlin's  paper  follow : 

Just  a  little  more  than  a  month  ago — on  February 
15,  to  be  exact — road  work  up  near  the  front  was  be- 
gun by  American  forces.  Since  then  things  have 
moved  swiftly.  About  1,500  men  are  now  engaged  in 
road  reconstruction,  maintenance,  and  ([uarrying  in 
this  advance  zone.  They  are  operating  in  seven  groups, 
each  group  beiiig  assigned  to  a  territory  with  definite 
limits.  Five  quarries  are  being  worked  by  our  men. 
Mechanical  equiiiment  has  begun  to  arrive.  Several 
crusher  installations  have  been  set  up,  among  them 
one  with  overhead  bins  and  mechanical  elevating 
eciuipment,  said  to  be  the  first  of  its  kind  to  be  erected 
behind  any  front  in  France  since  the  war  started,  al- 
most four  years  ago.  Four  days  after  the  machinery 
and  wood  for  the  bins  arrived  at  the  cjuarry  site  our 
men  had  this  outfit  producing  crushed  rock.  Nor 
have  we  stojjped  at  the  innovation  of  the  jiortable 
crusher  plant  with  its  elevating  conveyors  and  stor- 
age bins.  We  are  causing  a  good  deal  of  comment 
among  French  engineers,  I  am  told,  by  the  use  of 
bottom-dump  wagons  and  elevating  end-dump  motor 
trucks.  Such  c(iuij)ment  as  we  are  using  for  quarrying 
and  transporting  rock  is  a  decided  novelty  over  here, 
where  the  practice  of  depending  on  hand  labor  rather 
than  mechanical  plant  is  far  more  general  than  is  the 
case  in  the  United  States. 

Not  Concerned  with  New  Roads 

-As  I  stated  in  a  former  report,  our  road  builders 
do  not  have  to  concern  themselves  to  any  great  extent 
with  the  construction  of  new  roads.  There  are  already 
plenty  of  highways  leading  to  the  front,  and  our  job 


now  is  maintenance,  rectjnstruction  and  widening  of 
existing  waterbound  macadam  roads.  Where  our  road 
and  quarry  regiments  are  operating  near  the  front 
the  amount  of  work  to  attend  to  is  about  one  mile  of 
road  per  square  mile  of  land.  Certain  "national"  high- 
ways leading  toward  our  battery  positions  and  trenches 
are  already  of  ample  width  and  possess  good  founda- 
tions and  drainage.  Ordinary  maintenance  work  is  all 
they  require.  Some  of  the  offshoot  roads,  however, 
are  only  from  9  to  12  feet  wide,  and  these  must  be 
increased  to  from  18  to  25  feet  in  order  to  carry  artil- 
lery and  motor  truck  traffic.  These  ofifshoot  roads 
are  in  most  cases  too  thin  to  stand  the  heavy  traffic 
of  war  and  our  men  are  reconstructing  them. 

The  reconstruction  work  involves  the  preparation 
of  a  subgrade  which  is  not  rolled,  and  the  laying  of  a 
foundation  course  of  large  stone  or  "blockage"  to  a 
thickness  of  20  cm.  This  blockage  is  set  by  hand  and 
chinked  in  with  smaller  stones.  Then  on  top  of  it  is 
spread  a  10-inch  layer  of  crushed  stone,  1  to  4  inches 
in  size,  this  layer  being  extended  across  the  surface 
of  the  existing  road,  which  serves  as  a  base  for  about 
half  of  the  widened  route.  When  a  roller  is  avail- 
able the  top  course  is  rolled  down  ;  otherwise  the  com- 
pacting must  be  done  by  the  traffic  itself. 

Kind  of  Road  Used  ' 

There  is  nothing  very  elaborate  about  the  work. 
It  is  macadam  road  reconstruction  reduced  to  its  sim- 
plest form,  for  under  the  conditions  that  obtain  in  the 
advance  section  our  engineers  have  found  that  this  is 
the  only  type  of  road  it  is  practicable  to  build  and 
maintain.  The  captain  of  engineers  in  charge  of  our 
advance  section  work  states  the  case  thus :  "The  war- 
time type  of  road  for  France  is  the  waterbound  mac- 
adam road.  It  is  the  road  for  which  local  material  is 
available  and  for  which  the  methods  of  maintenance 
and  reconstruction  are  simple.  The  fact  that  the  local 
stone  has  a  high  cementing'  value  is  another  argument 
in  its  favor."  The  stone  referred  to  is  a  soft  limestone, 
almost  white. 

Our  policy  in  road  building  is  to  use  local  material 
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as  far  as  possible,  thus  cutting  down  on  the  length  of 
haul  for  crushed  stone.  This  is  very  important,  for 
with  quarries  located  far  from  the  job  the  motor  trucks 
hauling  crushed  rock  for  maintenance  and  reconstruc- 
tion destroy  the  very  roads  for  which  they  are  bring- 
ing up  repair  materials.     Then,  too,  it  is  now,  in  the 


with  the  keenest  interest.  Much  of  the  road  stone  is 
delivered  by  the  French  in  small,  two-wheel  carts, 
hauled  by  a  pair  of  horses  in  tandem. 

Organization 
The  men  of  our  road-building  and  quarry  regiments 


early  spring,  that  the  roads  are  subjected  to  their  se-     'i^^e  been  divided  into  gangs  and  are  quartered  close 
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verest  test,  for  at  this  time  military  activity  generally 
increases  after  the  winter's  lull  and  the  roads  must  be 
cleared,  so  far  as  possible,  of  all  traffic  which  does 
not  carry  ammunition,  supplies  and  the  other  essen- 
tials of  combat  and  sustenance.  Giving  weight  to  all 
of  these  factors,  our  road  service  is  opening  up,  or 
taking  over  from  the  French,  many  quarries,  on  the 
theory  that  many  quarries  mean  short  hauls  for 
crushed  rock,  and'  consequently  fewer  trucks  operating 
on  the  highways. 

Quarrying  the  Stone 

Up  to  within  a  short  time  ago  most  of  our  quarry- 
ing was  a  hand-labor  job.  Some  of  it  still  is,  but  our 
aim  is  to  install  inechanical  equipment  at  all  quarry 
sites  just  as  soon  as  such  equipment  is  to  be  had.  It 
is  of  the  semi-portable  type,  with  jaw  crusher,  over- 
head bins  and  elevating  conveyors.  This  plant  was  set 
up  in  four  days..  As  previously  noted,  this  layout  is  a 
decided  departure  from  previous  practice  of  the  allied 
armies  behind  the  front.  The  rock  here  is  the  pre- 
vailing soft  limestone  which,  after  being  blasted — gen- 
erally at  night — is  loaded  into  wheelbarrows  and  de- 
livered by  inclined  runways  to  the  jaw  crushers. 

The  elevated  bins  have  two  openings  below.  The 
larger  of  these  is  for  motor  trucks,  while  the  other  is 
for  light  railway  (60  cm.  gauge)  cars.  American 
quarry  practice  over  here  is  making  a  marked  cut  in 
the  man-power  required  for  operation  by  the  provision 
of  gravity  loading  of  crushed  rock  into  motor  trucks, 
light  railway  cars  and  bottom-dump  wagons. 

The  captain  in  charge  of  the  work  had  established 
his  camp  only  a  few  days  before  my  visit  to  this  quarry, 
and,  eager  to  increase  his  output  of  crushed  stone,  he 
was  preparing  to  build  a  crusher  of  his  own  from  odds 
and  ends  of  metal  which  he  had  ferreted  out  in  a  junk 
shop  in  a  near-by  town.  "As  soon  as  I  can  get  the 
authorization  to  spend  a  few  hundred  dollars  for  this 


to  the  particular  jobs  to  which  they  have  been  assigned. 
At  some  places  camps  have  been  established  and  the 
men  live  in  wooderi  barracks.  Others,  newly  arrived, 
are  occupying  canvas  tents  for  the  present.  Still  others 
arc  billeted  in  French  towns.  The  road  service  is  pro- 
viding everything  possible  in  the  way  of  good  food  and 
clothing  to  make  life  comfortable  for  the  men.  Many 
of  the  rank  and  file  are  experienced  con.struction  men, 
road  builders  or  engineers  with  degrees  from  our  lead- 
ing technical  schools,  who  expected  to  be  assigned,  on 
their  arrival  in  France,  to  jobs  of  a  supervisory  capa- 
city; for  example,  as  bosses  of  gangs  on  road  recon- 
struction or  maintenance.  Up  to  the  present  time  it 
has  not  been  possible  for  all  of  these  expectations  to 
be  realized  and  men  with  qualifications  which  would 
ordinarily  place  them  in  positions  carrying  varying 
degrees  of  authority  are  at  present  swinging  pick  and 
.shovel  or  breaking  rock.  When  we  have  at  our  dis- 
posal a  larger  supply  of  labor  battalions  and  have  cap- 
tured more  prisoners  it  is  probable  that  there  will  be 
a  change  in  the  status  of  many  of  our  road  builders 
who  are  now  doing  ordinary  day-labor  jobs.  Never- 
theless, the  men  are  buckling  down  to  their  tasks  and 
showing  an  excellent  spirit. 

Judging  by  what  I  had  to  eat  at  one  of  the  quarry 
camps  there  is  nothing  to  complain  of  on  the  score  of 
"grub."  To  some  of  us  here  in  France  who  have  either 
to  pass  up  coffee  or  sweeten  it  with  saccharine,  eat 
brown  war  bread  without  butter  and  smoke  French 
cigarettes,  the  lot  of  the  military  road  builder,  even  if 
his  job  is  for  the  time  being  of  the  routine,  manual 
labor  sort,  seems  to  have  its  compensations,  for  he  gets 
white  bread  to  eat,  real  sugar  in  his  coffee  and  Am- 
erican "smokes,"  which,  in  themselves,  should  dis- 
count many  of  the  things  which  may  be  not  quite  to 
the  liking  of  the  man  whb  is  spreading  crushed  .stone 
instead  of  supervising  the  work  of  German  prisoners. 
It  is  still  a  little  early  to  attempt  to  tell  the  real 


stuff,"  he  said,  "I  will  have  a  crusher  set  up  and  running     ^^ory  of  our  road-building  work.    That  will  come  later. 


in  a  few  days."  This  spirit  is  typical.  Our  men  have 
had  to  proceed  with  their  work  in  the  face  of  difficulties 
of  all  .sorts,  shortage  of  men,  shortage  of  plant,  delays 
in  railroad  shipments,  etc.  Yet  they  are  not  sitting 
down  and  waiting  for  something  to  turn  up.  When 
mechanical  plant  does  arrive  it  is  set  up  in  a  jiffy; 
if  it  is  delayed,  some  sort  of  makeshift  is  resorted  to, 
or  else  the  rock  is  barred  out  and  broken  by  hand. 
From  four  of  our  quarries  where  mechanical  plant  of 
some  type  is  in  service  we  are  turning  out  about  500 
cu.m.  of  rock  daily,  and  the  work  is  as  yet  hardly 
organized. 

Method  of  Hauling 

Most  of  the  transportation  of  crushed  rock  from 
quarry  to  road  is  done,  at  this  writing,  by  motor  truck 
or  horse-drawn  dump  wagon.  A  number  of  Mack 
motor  trucks  are  in  service  for  the  longer  hauls  and 
Watson  bottom-dump  wagons  for  lesser  distances. 
Both  schemes  of  dumping— the  automatic  elevating 
body  in  the  case  of  the  motor  truck,  and  the  bottom 
oi)ening  leaves  in  the  case  of  the  wagon— are  decided 
novelties  among  French  road  builders  and  their  first 
l)erformances  were  in  the  nature  of  spectacles  watched 


when  all  of  our  quarries  are  located,  equipped  and 
running  full  blast,  and  when  our  work  of  reconstruc- 
tion and  maintenance  has  been  extended  and  put  to 
the  test  of  carrying  the  traffic  of  war  for  a  longer  time 
than  it  has  done  up  to  the  present.  Yet  I  am  able  to 
report  real  progress  in  the  advance  section  of  our  road 
service,  and  I  cannot  do  it  better  than  by  quoting  from 
a  note  written  to  the  commanding  officer,  lines  of  com- 
niunication,  advance  section,  by  the  general  command- 
ing the  first  division  of  the  American  Expeditionary 
Forces,  behind  which  our  road  builders  have  been  at 
work.     Here  is  what  the  note  says: 

"I  was  very  hard  pressed  in  the  sector  on  account 
of  terrible  roads,  daily  growing  worse  under  hard 
usage.  It  was  necessary  to  act  quickly  and  directly 
with  G.H.Q.  Your  men  are  doing  good  work  .  They 
are  really  saving  the  situation." 


The  partnership  of  Madigan  &  Darbvi^on,  engi- 
neers and  contractors,  has  been  dissolved,  and  Mr. 
W.  H.  Madigan  is  continuing  on  his  own  account  at 
30  St.  John  Street,  Montreal,  having  removed  to  that 
address  from  the  New  Uirks  Building. 
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Do  Structural  Materials  Fail  From  Fatigue? 

Excess   Loading  and    Weathering  Action    Not   the   Only   Factors   to    Be 
Considered — Hysteretic  Loss — Energy  Absorbed  Under  Repeated  Stress 


THE  behavior  of  structural  materials  under  stress 
has  been  fairly  well  established  by  experiment. 
The  elastic  limit,  ultimate  strength  and  defor- 
mation at  the  point  of  rupture  have  all  been 
carefully  determined.  The  elastic  limit  of  a  material 
has  been  defined  as  the  point  beyond  which  a  mater- 
ial, if  stressed,  will  not  return  to  its  original  length. 
Little  has  been  said  about  the  rate  of  deformation  or 
the  effect  of  continued  deformations  on  the  material. 
In  design  the  main  object  has  been  to  keep  well  with- 
in this  limit. 

It  has  been  assumed  that  as  long  as  a  material  is 
not  over  stressed  and  barring  the  weathering  action, 
there  is  little  to  worry  about  as  to  how  long  a  mater- 
ial will  give  service.  It  has  been  found  that  a  mater- 
ial fails  to  follow  the  same  rate  of  deformation  in  re- 
lation to  the  applied  load,  during  the  period  of  release 
of  stress  as  during  the  period  of  its  application  and 
that  the  fatigue  failure  is  probably  due  to  absorbed 
energy. 

That  research  work  in  this  connection  ofifers  a 
new  and  unlimited  scope  is  shown  by  Mr.  F.  J. 
Schlink,  associate  physicist,  U.S.  Bureau  of  Standards, 
of  Washington,  D.C.,  in  the  following  article  appear- 
ing in  the  Engineering  News-Record  : 

Definition  of  Hysteresis 

"Hysteresis  may  be  defined  by  reference  to  the 
load  deformation  curve  of  a  specimen  carried  through 
a  cycle  of  loading  and  unloading.  The  result  of  the 
difference  between  the  behavior  of  the  s])ecimen  with 
the  load  increasing  and  that  with  the  load  decreasing, 
is  that  the  lines  of  the  load  extension  graph  corre- 
sponding to  these  two  processes  are  not  coincident. 
This  displacement  when  exhibited  through  a  complete 
and  closed  cycle  of  loading  and  unloading,  gives  rise 
to  a  loop  known  as  the  hysteresis  loop.  The  area  of 
this  loop  represents  the  loss  of  energy  due  to  imperfect 
elasticity,  that  is,  a  portion  of  the  energy  supplied  to 
the  specimen  during  the  cycle  which  is  not  recover- 
able when  the  stress  is  returned  to  its  original  status. 
It  seems  obvious  that  this  absorbed  energy  is  some- 
how related  to  the  so-called  fatigue  failure  of  struc- 
tural materials  under  repeated  stress  application. 
This  energy  is  largely  expended  in  breaking  down  the 
structure  and  tenacity  of  the  stressed  body. 

The  Action  of  the  Fibres 

To  give  concreteness  to  this  consideration,  let  us 
consider  the  case  of  a  body  in  which  the  component 
elements  may  be  looked  upon  as  of  finite  dimensions; 
for  example,  a  specimen  of  cloth.  When  a  tensile 
load  is  applied  to  this  material  it  is  certain  that  before 
all  of  the  longitudinal  yarns  can  take  up  the  stress,  a 
phase  of  mutual  adjustment  of  the  yarns  and  their 
com]K)nent  fibres  must  take  place.  Some  will  be 
slack  while  others  will  be  taut,  some  will  be  in  close 
adherence  to  their  neighbors  while  others  will  have 
comjiarative  inde])endence  of  action  in  the  initial  un- 
stressed condition.  When  the  load  is  applied  the 
slack  fibers  and  yarns  take  up  a  portion  of  the  load, 


after  the  first  stretching  of  those  that  are  taut,  while 
those  which  adhere  to  adjacent  ones  will  slip  rela- 
tively to  their  neighbors  in  amounts  de|)endent  upon 
their  orientation,  their  moduli  of  elasticity  and  their 
initial  tautness.  As  the  load  increases,  these  adjust- 
ments within  the  fabric  decrease  until  incipient  failure 
sets  in. 

If,  before  the  last  named  state  is  reached,  the  load 
is  removed,  the  specimen  will  return  to  a  condition  of 
zero  stress,  but  its  extension  will  not  return  to  zero, 
as  some  of  the  displacements  which  have  taken  place 
during  the  earlier  stages  of  stress  application  are  not 
reversible,  being  maintained  at  more  or  less  definite 
values  by  the  friction  which  exists  between  the  con- 
tiguous elements.  If  a  second  cycle  of  loading  take 
place,  many  of  these  adjustments  will  not  recur,  since 
the  fibers  have  been  permanently  disposed  into  po- i- 
tions  more  favorable  to  uniform  distribution  of  the 
stress.  A  fairly  definite  proportion  of  them,  however, 
will  recur,  comprising  mainly  those  which,  due  to 
insufficiency  of  friction  between  elements,  have  ])cen 
allowed  to  appropriate  their  initial  condition  of  slack- 
ness or  mutual  contact.  Thus  at  every  repetition  of 
the  loading  and  unloading  cycle  certain-  slips  and 
shifts  will  take  place  in  the  fabric,  decreasing,  how- 
ever, in  number  and  extent  with  each  succeeding  repe- 
tition, 

It  is  this  condition  which  must  largely  account  for 
the  ultimate  failure  of  the  fabric  under  repeated  load- 
ings, since  the. energy  involved  in  these  slijjs  and  shifts 
of  the  fibers  and  yarns  is  largely  exjjended  in  mechani- 
cal wear  of  the  material  itself,  diminishing  the  effective 
cross-sections  and  breaking  down  the  adhesions  and 
interlockings  which  exist  between  the  component 
fibers  of  the  yarn  and  between  the  component  yarns 
of  the  fabric. 

Possible  Relation  Between  Hysteresis  and  Endurance 

It  is  believed  that  something  of  the  same  sort  goes 
on  in  the  more  usual  structural  materials,  such  as 
metals,  masonry,  leather,  etc.  We  know  that  even  in 
the  metals  a  discernable  slipping  of  crystal  surfaces 
actually  does  occur  under  repetition  of  stress.  Is  it 
not  quite  likely  that  the  form  and  magnitude  of  the 
hysteresis  loop  will  afford  an  index  of  the  endurance 
of  the  material  under  repeated  load,  an  index  in  fact 
far  superior  to  that  obtained  through  the  expensive 
and  protracted  endurance  tests  ? 

Helical  springs,  as  is  well  known,  have  superior 
properties  as  regards  endurance  under  repeated  load- 
ing compared  with  flat  s])rings  working  under  osten- 
sibly equivalent  unit  stresses.  May  this  not  be  due 
to  a  greater  uniformity  in  the  stress  condition  which 
obtains  in  the  helical  spring  within  a  given  bundle  of 
contiguous  elements,  in  contradistinction  to  the  rela- 
tive slipping  and  interstrain  between  contiguous  ele- 
ments in  the  flat  spring  which,  as  the  beam  theory 
shows,  functions  under  stress  conditions  varying  in 
every  cross-section,  both\  longitudinally  and  trans- 
versely ?  Expressed  in  somewhat  different  form,  may 
not  the  difference  l)etween  favorable  and  unfavorable 
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proijerties  of  a  ^iven  structural  form  as  regards  en- 
durance under  rejieated  stres.^es  be  expressed  as  a 
function  of  the  jjradients  of  stresses  across  its  sections? 

in  the  larj^e  Held  of  mcasurini^  instruments,  the 
role  of  hysteresis  is  a  vital  one,  heinjj;'  evidenced  by 
differences  in  successive  instrumental  readinj^s  under 
identical  conditions  as  regards  the  quantity  being 
measured  and  the  other  circumstances  associated  with 
the  observation,  l^'or  example,  in  an  aneroid  baro- 
meter, the  reading  at  a  given  atmos])heric  jjressure 
will  differ  accordingly  as  the  pressure  has  been  in- 
creasing or  decreasing.  Two  causes  contribute  to 
this :  the  first,  backlash  in  the  mechanism,  and  the 
second,  hysteresis,  ])rincipally  in  the  force-measuriiig 
elements  of  the  aneroid — the  diaphragm  and  the 
spring. 

The  amount  of  this  hysteresis  is  subject  to  \  aria- 
tion  from  several  causes,  as  the  magnitude  of  the 
stresses  obtaining  in  the  diaphragm  at  the  particular 
atmospheric  pressure,  and  the  temperature  at  which 
observations  are  taken.  Here,  then,  we  have  an  in- 
strumental error  of  a  sort  not  to  be  avoided  by  the  ap- 
plication of  corrections,  and  on  that  account  of  the 
most  adverse  character.  This  error  is  common  in  .such 
instruments  as  the  Bourdon  pressure  gage,  in  which 
it  is  increased  by  the  common  practice  of  using  brass 
for  the  llourdon  tube,  this  alloy  having  relatively  un- 
favorable properties  for  measuring  purposes,  in  the 
sense  that  its  mechanical  hysteresis  is  high. 

Hysteresis  a  Source  of  Error  in  Measuring  Instruments 

Either  hysteresis  or  its  mechanical  analogue,  back- 
lash, is  present  with  startling  regularity  in  every  meas- 
uring instrument.  lC\en  in  an  automatic  scale,  where 
the  parts  may  all  be  subject  to  low  working  stresses 
and  may  be  constructed  with  the  utmost  care  and 
nicety  of  fit,,  the  scale  readings  exhibit  the  charac- 
teristic divergence  between  the  increasing  load  and 
decreasing  load  branches  of  the  correction  curve, 
strikingly  similar  to  the  hysteresis  loop  met  with  in 
the  stress  examination  of  a  material.  If  the  ."^cale  is 
not  of  the  elastic-resistor  type,  of  which  the  spring 
scale  is  an  example,  the  hysteresis  loop  must  arisf 
almost  exclusively  from  non-reverting  shifts  and  the 
like  in  the  linkages.  That  this  is  the  case  is  clearly 
shown  in  such  a  scale  by  the  settling  back  to  the  ini- 
tial condition  which  occurs  when  the  parts  of  the  scale 
are  sharply  jarred  under  load. 

The  effects  of  backlash  in  producing  this  loop  have 
been  carefully  examined  by  the  author,  and,  instead 
of  being  of  the  irregular  and  unaccountable  type  which 
they  have  commonly  been  supposed  to  be,  they  are 
shown  by  analysis  to  produce  divergences  in  the  read- 
ings of  the  instrument  exactly  analogous  to  the 
hysteresis  curve  for  the  loading  and  unloading  of  a 
structural  material.  It  will  not  be  worth  while  to 
digress  at  this  time  for  detailed  demonstration  of 
these  facts,  but  it  may  be  said  that  almost  every 
characteristic  of  the .  hysteresis  phenomenon  for  a 
stressed  structural  materfal  is  duplicated  in  a  mechan- 
is^m  containing  backlash,  in  that  the  width  of  the  loop 
is  distinctly  a  function  of  the  range  of  motion  or  read- 
ing over  which  the  instrument  has  been  operated — cor- 
responding to  the  range  of  stress,  which  aflfects  the 
width  of  the  hysteresis  loo;>  in  a  stressed  structural 
sjiecimen — and  in  that  the  size  of  the  loop  increases 
with  poor  fitting  of  the  parts  and  with  excessive  clear- 
ance and  frictional  resi.stances  generally,  as  it  does  in- 
the  case  of  a  structural  specimen  which  is  not  homo- 


geneous or  continuous  and  in  which  we  may  expect 
to  find  elasticity  notably  imjjcrfect. 

Many  Relations  to  the  Question  Need  to  be 
Investigated 

I  he  absulutc  regularity  with  which  this  pheno- 
menon (jf  hysteresis  occurs  in  measuring  instruments 
of  every  sort,  and  the  similarity  of  its  occurrence  in 
the  case  of  structural  memi)ers  brings  strongly  to  con- 
siderations the  need  of  acquiring  a  better  knowledge 
of  the  subject.  LJoth  kinds  of  irreversibility  are 
"backlash" ;  the  one  in  finite  dimensions  and  the  other 
in  infinitesimal  ones.  Both  are  characterized  by  .slips 
and  shifts  of  the  component  parts  of  the  structure  or 
mechanism.  In  the  one  case  perceptible  mechanical 
wear  occurs ;  in  the  other  more  or  less  gradual  destruc- 
tion of  the  tenacity  i)roperties  or  of  the  shape  or  di- 
mensions of  the  specimen. 

In  order  to  make  more  evident  the  broad  relation 
of  this  question  to  mechanical  problems,  let  us  con- 
sider one  or  two  simple  ap;)lications.  The  so-called 
fiber  reproducer  needles,  often  used  on  graphophones, 
are  distinguished  for  the  softness  of  their  tone.  Con- 
sideration shows,  however,  that  there  is  not  only  a 
softening  of  the  tone  but  a  loss  of  some  of  the  tone 
comjjonents,  since,  if  the  needle  were  directly  elastic, 
practically  all  of  the  energy  re])resented  by  the  undu- 
lations in  the  record  di.-^c  would  ultimately  reach  the 
reproducer  diaphragm  and  there  be  transformed  into 
;iudil)le  sound.  This  is  not  the  case.  The  liber  needle 
does  not  transmit  all  of  the  energj'  which  it  receives 
from  the  record  groove,  but  dam])s  out  much  of  it, 
owing  to  the  imperfect  elasticity  of  the  fiber.  This 
not  only  reduces  the  volume  but  also  modifies  the 
complexity  of  the  tone  and  imj)airs  the  accuracy  of 
reiiroduction.  At  the  same  time  that  such  a  needle 
reduces  the  scratching  noises  originating  at  the  needle 
tip,  it  also  eliminates  certain  desirable  elements  of  the 
tone,  namely,  the  high  frequency  overtones.  This  is 
the  result  of  hysteresis  in  the  material  of  the  needle. 

Aeroplane  Shock  Absorbers  Should  Have 
High  Hysteresis 

Kccently  certain  samples  of  felt  were  to  be  exam- 
ined with  regard  to  their  suitability  for  use  in  shock- 
absorbing  parts  of  aeroj'jlanes.  At  once  the  question 
was  raised  as  to  how  the  properties  of  the  material 
which  would  make  it  .suitable  for  this  purjjose  could 
be  defined.  Were  the  material  perfectly  elastic,  the 
only  way  in  which  it  could  diminish  the  effects  of  a 
severe  blow  would  be  in  transforming  a  shock  or  vi- 
bration of  low  frec|uency  into  numerous  vibrations  of 
high  frequency,  the  effect  of  whi.li  would  be  Ic^-  dc 
!-lructive  to  life  or  material. 

This  is,  in.  fact,  the  ])rinci:m  ii  n>ii  \\  liich  ,iui.iiEn>- 
bile  shock  absorbers  of  tlic  most  common  type  oi)erate, 
in  that  springs  of  high  flexibility  are  so  coupled  with 
the  s])rings  supporting  the  body  of  the  car  as  to  dissi- 
])ate  in  vibrations  of  higher  fretpiency,  the  large  dis- 
placements of  the  regular  springs.  On  the  other  hand, 
were  the  material  in  question  perfectly  inelastic  (or 
l^lastic),  it  could  only  perform  its  function  once,  since 
its  first  use  would  deform  it  to  a  condition  in  which  it 
would  act  as  a  mere  transmitting  medium  incapable 
of  ab.sorbing  further  contributions  of  energy. 

Dashpot  Action  in  Shock  Absorption  is 

a  Desirable  Quality 

After  these  considerations   we  may   ask   what   are 

the  desirable  ]iropcrties  of  a  felt  material  to  be  used 

as   shi>ck   absorI)ent.      It   should   1ia\-e   hystfrc>-i^  of  a 
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larije  eiiouj^li  (irdcr  to  absorb  rather  than  to  transmit 
mucli  of  the  enert^v  of  a  l)h)W,  but  it  must  have  elas- 
ticity enough  so  that  it  will  not  fall  short  by  too  i^reat 
an  amount  of  returninj^  to  its  initial  bulk  after  i)ein,n 
subjected  to  such  a  blow.  Moreover — and  this  is  a 
distinct  and  perhaps  equally  important  phase  of  the 
question — the  felt  may  absorb  energy  at  once  by  its 
deformation,  giving  it  out  again  only  after  the  lapse 
of  a  more  or  less  protracted  interval  of  time:  this  is 
the  time  factor  in  elasticity. 

This  is  analogous  to  a  second  type  of  automobile 
shock  absorber — that  in  which  a  dashpot  is  used,  in 
which  the  stifTness  in  one  direction  is  slight  and  prac- 
tically independent  of  time,  while  in  the  other  direc- 
tion, though  the  stififness  may  be  similarly  small  in 
amount,  it  is  governed  by  the  restriction  that  the  rate 
at  which  energy  is  restored  is  limited,  to  the  end  that 
the  mechanism  returns  to  its  original  position  only  after 
the  lapse  of  a  considerable  time.  A  common  form  of 
dashpot,  in  which  the  piston  carries  valves  opening  in 
one  direction  only,  is  an  example  of  such  an  arrange- 
ment for  shock  absorption.  It  is  analogous  to  a  struc- 
tural member  having  small  hysteresis  but  extremely 
large  time  lag  in  its  deformation  for  a  particular  sense 
of  load  application. 

The  question  of  time  lag,  commonly  known  as 
elastic  after  efTect,  is  closely  associated  with  the  study 
of  hysteresis.  This  is  exemplified  by  the  fact  that  in 
the  'more  elastic  materials,  such  as  rubber,  which  is 
much  used  as  a  shock  absorber  in  bumpers  and  the 
like,  the  hysteresis  loop  is  subject  to  variation  in  its 
area  and  form,  dependent  upon  the  rate  at  which  stress 
is  applied  and  the  time  elapsing  between  alternations 
of  stress.  Neither  property  can  rightly  be  investi- 
gated without  reference  to  the  other. 

The  author  ventures  the  opinion  that  in  this  field 
much  of  striking  interest  and  value  to  the  engineer 
can  be  developed  by  moderate  expenditure  in  research. 
It  seems  reasonable  even  to  suppose  that  the  most 
important  results  to  be  gained  in  the  field  of  materials 
research  are  to  be  sought  in  this  direction. 


Owing  to  high  cost,  the  tenders  for  the  construc- 
tion of  a  storage  dam  at  Lake  Brule,  ten  miles  from 
Beaupre,  P.Q.,  have  been  returned.  The  work  was 
for  the  Quebec  Streams  Commission,  the  dam  con- 
sisting of  a  wooden  crib  dam  filled  with  stone  and 
two  small  earth  dams.  The  estimates  proved  to  be 
higher  than  were  exjjected,  and  the  work  has  conse- 
quently been  postponed. 


Mausoleum  for  Mount  Pleasant 
Cemetery 

IN   the   southern  portion  of   Mount    Pleasant  ceme- 
tery a  mausoleum  is  being  erected  for  the  Toronto 
I'lUrying  (Jrounds  Trustees,  by  W'itchall  &  Sons. 
It  is  said  the  comoleted  structure  will  cost  in  the 
neighborhood  of  $1,CO'0,000.       It    will    contain    1.228 
crypts,  with  21   private  room  crypts,  provision  being 
made  for- further  extension. 

Operations  on  the  site  were  started  in  June,  1917. 
The  size  of  the  buildiu!'  is  223  feet  long  by  110  feet 
wide.  The  type  of  construction  is  granite  facing  out- 
side over  reinforced  concrete.  The  concrete  is  lined 
with  hollow  tile  faced  with  marble.     The  floor  slab  is 


Fig.  1  — View  of  main  entrance. 

reinforced  concrete.     The  building  faces  towards  the 
west  where  the  main  entry  is  located. 

The  walls  vary  from  18  in.  to  22  in.  in  thickness. 
The  outer  face  of  the  wall  is  composed  of  granite 
stones  6  in.  to  11  in.'  in  cros.^  section  and  running  up 
to  4  tons  in  weight.  These  are  placed  by  4  ton  der- 
ricks. Hollow  tile  is  used  on  the  inner  face  of  the 
wall,  the  space  between  it  and  the  granite  blocks  being 
filled  with  concrete  of  a  1  :2>^  :4  mix,  reinforced  with 
twisted  rods  spaced  at  18  in.  The  concrete  is  handled 
by  the  usual  hoi.st  and  dump  car  methods. 

At  the  present  time  the  walls  are  about  73  per  cent, 
completed,  while  the  crypts  are  about  to  be  placed. 
The  floor  slab  consists  of  reinforced  concrete  varying 
from  4  in.  to  8  in.  in  thickness,  reinforced  at  4  in.  to  7 
in.  centres. 

Up  to  date  over  43  cars  of  granite  have  been  placed 
on  the  job,  while  over  20,000  cubic  yards  of  concrete 
has  been  poured. 

The  crypts  will  be  constructed  to  be  contained  in 
the  buildin<r  instead  of  the  usual  method. 

Darling  &  Pearson,  of  2  Leader  Lane,  are  the  archi- 
tects. The  granite  is  being  supplied  by  the  Mcintosh 
(iranite  Co.,  Limited. 


Fig.  2— Floor  view  looking  south 
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Method  of  Determining  Pile  Resistance 

Calculations  for    a  Group  of  Piles 
Driven     in     Different     Directions 


WHERE  piles  forming  a  group  are  all  dpiven 
vertical  and  in  the  same  plane,  it  is  a  simple 
matter  to  determine  the  total  resistance  of 
the  group,  especially  where  the  soil  struc- 
ture is  uniform.  However,  owing  to  strata  forma- 
tions, it  is  often  desirable  that  piles  be  driven  in  a 
more  or  less  irregular  manner,  in  order  to  arrive  at 
the  desired  results  at  the  least  cost  and  in  the  least 
possible  time.  Mr.  H.  M.  Westergaard,  in  the  fol- 
lowing paper,  presented  before  the  Western  Society 
of  Engineers,  describes  a  method  of  calculating  the 
resistance  offered  by  a  group  of  piles  driven  in  dif- 
ferent directions: — 

The  piles  are  assumed  to  be  arranged  in  planes 
parallel  to  the  plane  of  the  paper,  and  parallel  to  the 
resultant  force,  R.  The  displacements  considered  are 
parallel  to  this  plane  and,  in  general,  will  be  consid- 
ered as  infinitesimal.  Each  pile  will  be  assumed  to 
be  hinged  at  its  head  and  at  .some  theoretical  point 
near  the  lower  end;  thus,  only  axial  loads  will  be  con- 
sidered as  acting  on  the  pile.  The  portion  of  the  sup- 
ported structure  which  rests  immediately  upon  the 
piles  will  be  called  the  "pier."  It  will  be  assumed 
to  have  the  character  of  a  solid  mass,  such  that  only 
small  internal  deformations  will  exist,  when  com- 
pared with  the  changes  in  length  of  the  piles.  The 
pier  will  be  assumed  to  be  supported  by  the  piles  only, 
both  vertically  and  horizontally. 

The  pier  and  the  piles  taken  together  are  assumed 
to  constitute  an  elastic  structure  in  which  the  dis- 
placement will,  within  certain  limits,  be  proportional 
to  the  loads  causing  them.  Such  limits  will  in  some 
cases  proceed  from  the  assumption  that  certain  piles 
may  not  be  designed  to  take  tension.  If,  by  applying 
the  method  which  follows,  any  such  pile  is  found  to 
have  tension,  the  analysis  is  to  be  reapplied  with  this 
pile  omitted,  as  though  inactive  in  the  .structure. 

The  action  of  the  structure  under  the  load  is  de- 
fined when  the  motion  of  the  pier  is  known.  In  the 
general  case  this  motion  may  be  characterized  as  a 
rotation  of  the  pier  through  a  certain  angle  about  a 
certain  center  of  rotation.  In  special  cases  the  dis- 
placement of  the  pier  is  a  parallel  motion.  Such  a 
motion  may  be  considered  as  a  rotation  about  a  point 
at  infinity.  We  may  in  all  cases,  therefore,  speak  of 
a  rotation  as  characterizing  the  displacement.  It  will 
first  be  shown  how  the  pile  pressures  depend  on  the 
rotation  center  and  rotation  angle ;  then  a  lemma  re- 
lating to  certain  qualities  of  reciprocity  will  be  in- 
troduced. On  this  basis  a  method  of  dealing  with  any 
particular  case  will  be  developed.  Finally,  the  re- 
sistance in  general  will  be  discussed,  assuming  a 
varying  resultant. 

To  find  the  pile  pressures  when  center  of  rotation 
and  agle  of  rotation  are  given,  the  notation  used  is  as 
follows: 

r  =  center  of  rotation. 

0  =  angle  of  rotation  measured  in  radians. 

p  =  distance  from  center  of  line  of  any  pile  to 
center  of  rotation,  p  shall  be  con.sidered  positive  if  a 
shortening  of  the  pile  would  increase  *,  otherwise 
negative. 


1  =  length  of  pile  measured  from  the  assumed 
hinge  at  the  top,  to  the  theoretical  i>oint  of  support 
(at  which  a  hinge  is  assumed)  near  the  lower  end. 

e  =  shortening  of  pile. 

EA  r=  modulus  of  elasticity  times  cross-section  of 
pile. 

P  =:  total  pressure  on  any  pile. 

In  Fig.  2  1-2  is  the  original  position  of  a  pile,  and 
2-3  the  motion  of  the  top  end  due  to  the  rotation  of 
the  pile  head  through  the  angle  "P  about  r.  2-4  is 
the  shortening  e.  Point  5  is  the  projection  of  the 
center  of  rotation  on  the  center  line  of  the  pile.  If 
point  5  is  considered  as  attached  to  the  pier  it  moves 
to  the  position  6.  As  the  displacements  are  treated  as 
infinitesimal  quantities,  we  may  write:  distance  6-3 
=  distance  6-4,  hence  distance  2-4  :=  distance  5-6,  or, 
the  shortening  of  the  pile  is  e  =  P  "^  (1) 

=  distance  of  centre  line  of  pile  from  centre  of 
rotation  times  angle  or  rotation. 

From  formula  (1)  follows  the  expression  for  the 
corresponding  pile  pressure    P  =  p  0  EA/1  (2) 

Reciprocity  of  lines  of  resultant  and  centres  of  rotation 

If  the  resultant,  R  (Fig.  3),  produces  a  rotation 
about  a  point  r,  then  a  resultant  S  passing  through  R 
will  produce  a  rotation  about  some  point  s,  located 
on  R.  In  other  words,  if  R  has  its  rotation  centre  on 
S,  then  S  has  its  rotation  centre  on-R.  This  applies  in 
general  to  the  displacements  of  any  line  clement  at- 
tached to  any  elastic  structure. 

A  |jroof  of  this  theorem  will  now  be  presented, 
it  is  based  on  the  general  theorem  of  reciprocity  named 
after  Maxwell  and  Betti',  which  states  in  one  form 
that  the  displacement  along  one  path  caused  by  a  unit 
load  along  some  other  path  is  equal  to  the  displace- 
ment along  the  second  path  due  to  a  unit  load  along  the 
first  path.  Applying  this  to  the  present  case  (Fig.  3), 
we  have  the  displacement  of  the  point  r  in  the  direc- 
tion S  due  to  a  unit  load  acting  along  R  is  equal  to 
the  displacement  of  the  points  on  R  in  the  direction  R 
produced  by  a  unit  load  acting  along  the  line  S.  The 
displacement  of  r  is  zero  when  r  is  the  centre  of  rota- 
tion, hence  the  displacements  of  the  points  on  R  in 
the  direction  of  R  produced  by  the  force  S  are  zero. 
Hence  the  centre  of  rotation  s,  correspondin"-  to  a 
force  along  the  line  S  is  located  on  R,  which  was  to 
be  proved. 

To  find  the  centre  of  rotation  when  the  resultant  force 
is  given 
The  determination  of  the  rotation  centre  is  the  first 
step  in  the  treatment  of  any  particular  case  of  loading. 
Let  R  in  Fig.  1  be  the  resultant  force  transmitted 
through  the  pier  to  the  group  of  piles;  r  is  the  cor- 
responding centre  of  rotation,  which  is  to  be  deter- 
mined. Now  assume  temporarily  that  the  pier  rotates 
through  a  certain  angle  about  the  point  a  chosen 
anywhere  on  the  resultant  R.  This  rotation  would 
produce  certain  deformation  in  the  piles.  The  cor- 
responding pressures  on  the  piles  may  be  found  by 
Formula  (2).    These  pressures  compose  the  resultant 

~     =Mathcmalic  Theory  of  Elaslicily,  l>y  II.  K.  It.   Love,  page  170,  1906. 
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A.  By  virtue  of  the  above  quality  of  reciprocity  be- 
tween lines  of  action  and  centres  of  rotation,  the  cen- 
tre of  rotation  r  will  be  located  somewhere  on  A.  We 
will  then  choose  another  point  b  on  R,  and  find  in  the 
same  way  its  corresponding  resultant  B.  The  actual 
centre  of  rotation  r  is  the  point  of  intersection  at  A 
and  B. 

In  Fig.  4  the  auxiliary  resultants  A  and  B  are 
found  by  drawing  the  funicular  polygons  "  and  P.  The 
corresponding  force  polygons  A  and  B  are  shown  to 
the  right  in  Fig.  4.  The  piles  are  in  this  case  assumed 
to  be  of  equal  length,  cross  section  and  modulus  of 
elasticity.  Then  owing  to  formula  2,  the  ])ressure  used 
in  the  force  polygons  A  and  B  may  be  measured  as 
prop'l  to  (for  instance  half  of)  the  distances  from  the 
respective  centres  of  rotations  to  the  centre  line  of  the 
piles. 

To  find  the  pile  pressures  when  the  resultant  force  and 
che  centre  of  rotation  are  known. 

Having  determined  the  centre  of  rotation  r,  it  will 
not  be  difficult  to  find  the  distribution  of  pile  pres- 


Centercf  Roh 


dicular  to  the  lines  A  and  B.  The  shortenings,  or 
elongations  of  the  piles  due  to  parallel  motions  of  the 
pier  may  be  found  graphically  by  the  method  shown 
in  Fig.  5  (a,  b  and  cj.  Fig.  5a  shows  the  group  of 
piles  and  the  pier  under  consideration.  To  find  the 
effect  of  a  unit  horizontal  motion  of  the  pier  layout 
O  —  h  =  unity  on  a  vertical  line,  as  shown  in  Fig.  5b. 
Draw  through  0  lines  parallel  to  the  piles  1,  2,  3,  4,  5 
in  Fig.  5a.  A  motion  toward  the  left  will  shorten  piles 
1,  2  and  4  and  elongate  piles  3  and  5.  The  total 
shortenings  and  elongations  of  the  piles  are  found  as 
the  distances  in  Fig.  5b  from  point  h  to  the  lines  par- 
allel to  the  piles.  That  this  is  correct  will  be  seen  by 
changing  Fig.  2,  in  the  following  way :  Move  the  rota- 
tion centre  r  to  infinity  in  vertical  direction,  make  2-3 
horizontal  and  equal  to  unity,  then  2-4  will  continue 
to  represent  the  shortening  of  the  pile.  By  turning 
triangle  2-3-4,  90  degs.,  clockwise,  we  reproduce  the 
part  of  Fig.   5b,  which   corresponds  to  one   pile. 

Pile  shortenings  due  to  a  unit  vertical  parallel  mo- 
tion downwards  are  found  in  the  same  way  in  Fig  5c. 
0-V  is  a  horizontal  vector  equal  to  unity.     The  pile 
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Diagram  for  determining  distribution  of  pressure  among  an  irregular  gronp  of  piles. 


sures.  Assuming  arbitrarily  some  angle  of  rotation  "/", 
about  the  center  of  rotation  r,  a  set  of  corresponding 
pile  pressures  proportional  to  the  real  pressures  may 
be  found  by  Formula  2.  A  force  polygon  gives  the 
corresponding  resultant  Ri.  In  Fig.  4  the  piles  were 
assumed  of  equal  length,  cross  section,  and  modulus 
of  elasticity.  Accordingly,  the  pile  pressures  in  the 
force  polygon  Ri  are  taken  as  proportional  to  (half  of) 
the  distance  from  r  to  the  center  lines  of  the  piles. 
The  force  polygon  for  the  real  pile  pressures  is  to  be 
found  in  Fig.  4  by  magnifying  the  force  polygon  R, 
in  the  ratio  of  R  to  Ri. 

Special  Cases:  Parallel  Motion.     Forces  Applied 
Forming  a  Couple.    Center  of  Elasticity 

With  special  location  of  the  force  R,  the  lines  A 
and  B  in  Fig.  1  may  become  parallel.  In  that  case 
the  centre  of  rotation  would  be  at  infinity  and  the  mo- 
tion of  the  pier  would  be  a  parallel   motion   perpen- 


shortenings  are  equal  to  the  distances  from  the  point 
V  to  the  lines  1,  2  and  5,  through  point  O,  parallel  to 
the  piles. 

The  shortenings  of  the  piles  determine  the  pres- 
sure on  each  pile  by  the  usual  formula  (2). 

Each  set  of  pile  pressures  may  be  composed  into 
a  resultant,  for  instance  by  drawing  a  funicular  poly- 
gon. In  this  way  the  resultants  Rh  and  Rv  in  Fig.  5a 
are  found;  they  correspond  to  the  horizontal  and  ver- 
tical translations,  respectively.  Translations  in  other 
directions  than  the  horizontal  and  vertical  may  be 
treated  by  the  same  method.  In  all  cases  resultants 
passing  through  c  will  be  found. 

Another  important  case  is  that  in  which  the  result- 
ant load  is  a  couple.  This  case  will  a])pear  to  be 
closely  related  to  that  of  a  i)arallel  motion ;  in  fact 
the  two  cases  are  in  some  respects  reciprocal.  Assum- 
ing that  the  resultant  is  a  couple;  this  may  be  inter- 
preted as   the   limiting  ca.se   in    which   the   resultant 
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fori-e  is  at  infinity,  'i'licn  it  is  possible  U>  aj)|)ly  the 
method  ilhistrated  in  Fi<4s.  1  and  4.  \\ C  assume'  that 
K  in  J'"if>.  1  moves  out  to  infinity. 

'I  he  two  auxih'ary  centres  of  rotation  a  and  h  may 
he  (.-iiosen  as  the  point  at  infinity  in  the  vertical  and 
horizontal  directions,  respectively.  .Assume  that  the 
j;roup  of  piles  under  consideration  is  that  shown  in 
I'"ij4-.  5.  Then  the  lines  of  action  A  and  B  corres|)ond- 
inu^  to  the  rotations  about  a  and  1)  will  be  the  same  as 
Rh  and  Rv,  the  lines  of  the  resultants  producing  hori- 
zontal and  vertical  translations.  Their  point  of  inter- 
section c  is  the  rotation  centre  when  the  resultant  is  a 
coujile.  Instead  of  usin<,f  the  horizontal  and  vertical 
translations,  any  other  two  directions  might  have  been 
introduced  in  determining  c.  The  relation  between 
the  moment  of  the  coujde  and  the  corresponding  angle 
of  rotation  is  found  by  tirst  determining  the  i)ile  pres- 
sures for  a  certain  angle  of  rotation,  using  the  usual 
Formula  (2),  and  then  composing  these  i)ressures  in- 
to a  coui)le. 

It  is  evident  that  the  point  c  is  of  particular  im- 
portance in  defining  the  general  elastic  qualities  of 
the  structures.  It  is  the  point  through  which  the  re- 
sultant must  pass  in  order  that  a  parallel  motion  shall 
take  place,  and  it  is  the  centre  of  rotation  when  the 
resultant  is  a  'COU])le.  Following  the  teminologv  used 
in  Ritter's  theory  of  the  ellipse  of  elasticity,  it  will  be 
referred  to  as  the  centre  of  elasticity.  It  is  conjugated 
to  the  line  of  infinity  as  in  Vig.  1,  point  r  is  to  R,  a  to 
A,  and  b  to  B.  It  is  also  seen  that  the  centre  of  elas- 
ticity is  essential  in  defining  the  inter-relation  between 
the  cases  of  parallel  m(jtion  and  that  in  which  the  re- 
sultant is  a  couple. 

General  Elastic  Qualities  of  the  Group  of  Piles 

The  elastic  (jualities  of  the  group  of  piles  as  a 
whole  may  be  described  by  the  following  character- 
istics : 

The  centre  of  elasticity  fc  in  Fig.  .^a). 

The  resultant  Rh,  corresponding  to  a  unit  hori- 
zontal translation    (Fig.   5a). 

The  resultant  Rv,  corresponding  to  a  unit  vertical 
translation : 

The  couple  necessary  to  produce  a  unit  rtjtation 
about  the  centre  of  elasticity. 

It  is  wohth  noting  that  Rh  and  Rv  must  be  known 
both  in  magnitude  and  direction.  Owing  to  Maxwell's 
and  lietti's  theorem  of  reciprocity,  they  are  inter-re- 
lated in  that  the  vertical  comijonent  of  Rh  is  equal  to 
the  horizontal  component  of  Rv. 

The  general  state  of  elasticity  of  the  grouj)  is  de- 
fined by  these  data  because  any  resulting  load  may  be 
decomposed  into  components  along  Rh  and  Rv,  and  a 
couple.  Each  of  these  three  component  loads  may  be 
treated  separately,  as  causing,  respectively,  a  hori- 
zontal translation,  a  vertical  translation,  and  a  rota- 
tion about  the  centre  of  elasticity. 

Reference  is  made  to  three  general  methods  of 
treating  such  cases  of  elastic  resistance: 

I'irst,  the  method  of  the  ellipse  of  elasticity,  de- 
veloi)ed  by  Ritter.'  The  centre  of  the  ellipse  is  the 
centre  of  elasticity,  and  force  and  centre  of  rotation 
corres|)ond  as  anti-polar  and  anti-])ole. 

Secondly,  the  ajiplication  of  Land's  Stress  Circle' 
should  be  mentioned.  This  method  gives  information 
about  the  elastic  displacements  of  the  centre  of  elas- 

'W.  Ritter:  Graphisclie,  Statik,  for  instance.  Vol.  III.  Ed.  IWIfi, 
pp.   2r«!»'JC4. 

*Rolterl  Land.  Off  SpannunKJ'kreis.  etc.,  Zeirschrifl  dfs  Vcreines 
dentschcr  TnReniciire.  l>'U'i,  pp,  in,51-iri.^>4.  Ser  also  T..  T.  Johnson,  The 
I^etermination  of  Unit  Stresses  in  the  (leneral  Cast  of  Flexure,  Associa- 
tion   of    KnKJneerinK    Societies.    Vol.    *S.    HKiy.    pji.    2."»1-2S9. 

•.See    for    instance:    L.    Silbertstcin.    Vectorial    Mechanics,    191.3,    p.    I»2. 


ticity  due  to  resulting  forces  in  varying  direction.  The 
method  is  convenient  in  graphical  ahalysis. 

Thirdly,  attention  is  called  to  the  use  of  a  linear 
vector-etjuation  (dyadics  equation)  in  representing 
the  relation  between  the  displacement  of  the  centre 
of  elasticity  and  the  magnitude  and  direction  of  the 
force  ap|)lied.  ' 

Any  of  these  three  representations  bring  out  th-- 
IJrincipal  axes  of  the  elastic  resi.stance;  that  is,  two 
directions  i)er|)endicular  to  one  another,  having  the 
quality  that  forces  in  these  directions  produce  motions 
of  the  centre  of  elasticity  in  their  own  direction. 

Classification  of  the  Method  Applied 

If  there  are  more  than  three  rows  of  jmIcs  in  the 
group  the  structure  is  statically  indeterminate.  It  is 
treated  by  determining  certain  displacement  qualities, 
say,  two  coordinates  of  the  centre  of  rotation,  and  the 
angle  of  rotation.  In  |)rimarily  determining  replace- 
ments the  method  is  contrasted  with  the  great  num- 
ber of  cases  in  which  stresses  in  redundant  members 
are  the  variables  in  the  equations  of  elasticity,  and  it 
is  classified  with  such  methods  as  the  slope-deflection 
method  ap])lying  to  frames.  ' 

In  our  grai)hical  treatment  the  two  lines  A  and  15 
in  Fig.  1  intersecting  one  another  in  the  centre  of  ro- 
tation corres])ond  to  two  of  the  necessary  elasticity 
ec|uations.  while  the  solving  of  a  third  elasticity  equ- 
ation is  rei)laced  by  the  grajjhical  determination  of 
the  magnitude  of  the  resultant  *  hig.  4,  force  poly- 
gons at  right  hand  corner  at  to])). 

General  Conclusions 
The  greater  the  distance  between  the  centre  of 
rotation  and  the  centre  line  of  a  certain  pile,  the 
greater  is  the  load  transmitted  to  that  f)ile.  This  ex- 
])lains  that  in  Fig.  4  the  second  and  the  third  jiile  from 
the  left  carry  greater  ]5ressures  than  the  first  ])ile.  In 
general,  it  is  seen  that  when  the  jjiles  are  not  all  par- 
allel the  greatest  pressures  are  likely  to  occur  in  other 
than  the  extreme  piles. 

Figs.  6  and  7  show  two  designs  of  pile  groups  sup- 
])orting.  for  instance,  a  bridge  pier.  In  F'ig.  6  all  pile 
centre  lines  intersect  in  one  ])oint  c.  A  resultant  load 
not  ])assing  through  c  cannot  be  resisted  by  the  re- 
sultant of  the  ])ile  ])ressures.  Unless  the  jiier  or  the 
])iles  are  su])i)orted  transversely  such  a  resultant 
would  cause  an  unrestrained  rotation  about  c,  and  the 
pier  would  act  as  if  it  were  hinged  at  c.  The  arrange- 
ment in  F"ig.  6  would  not  be  adequate  as  an  abundant 
support  for  a  continuous  arch  system,  neither  would 
any  arrangement  in  which  the  ]jiles  are  api)ro.\imately 
intersecting  at  one  point. 

F"ig.  6  represents  an  extreme  case.  Xow  consider 
the  design  in  Fig.  7.  It  is  seen  that  a  double  rotation 
about  any  point  woyld  be  resisted  by  at  least  .some 
of  the  pile  pressures.  In  this  respect  the  pile  group 
in  F'ig.  7  possesses  a  su])eriod  rigidity  comi)ared  with 
that  in  F"ig.  6.  In  general,  to  obtain  rigidity  and 
strength  with  a  limited  number  t)f  ])iles  in  a  limited 
space  two  requirements  must  be  satisfied:  I'irst.  re- 
sistance against  the  various  comi)onents  of  the  result- 
ant loads  is  to  be  secured  by  battering  a  prooer  meth- 
od of  piles.  Secondly,  to  prevent  turning  of  the  pier. 
])oints  of  intersection  of  centre  lines  should  be  at  i)ro- 
per  distances  from  at  least  one  other  point  of  inter- 
section of  centre  lines  of  piles,  and,  if  possible,  the 
resultant  load  should  pass  between  these  points  of 
intersection. 

<Wilson-Maney,    UniTCrsitjr    ot   Illinoit,    En(.      Exp.    Suiion,    Bulloi" 
Xo.    S(),    lOlS. 


June   13,   I'JIS 


THE    CONTRACT    RECORD 


473 


Repairing  Fissure  in  a  Clay  Puddled  Dam 


DAMS  built  from  puddled  clay  have  been  used 
to  a  limited  extent  in  America  where  perman- 
ency is  desired.    That  they  have  been  used  in 
France  successfully  as  well  as  repaired  when 
a  fissure  opened  up  is  described  by  A.  Dumas  in  Le 
Genie  Civil : 

The  Marne  Canal  at  the  Saone  required  the  con- 
struction of  some  important  reservoirs  to  conserve  the 
winter  waters  of  neighboring  water  courses.  There  are 
four  of  them  near  the  Langres  Plateau,  La  Mouche,  La 
Vingeamne  or  Villegusieu,  La  Liez  and  Charmes.  The 
first  two  are  located  at  the  east  of  the  canal  and  the  last 
two  at  the  west.  These  dams  are  all  of  clay,  except 
the  one  at  La  Mouche,  which  is  of  stone,  and  this  one 
and  La  Liez  have  been  in  use  for  twenty  years. 

General  Features  of  the  Charmes  Dam 

The  Vingeannne  and  Charmes  reservoirs  were 
opened  for  use  in  1905  and  1906,  respectively.  The 
processes  of  construction  being  somewhat  new,  a  brief 
description  of  the  last  will  be  given  before  describing 
the  accident  to  it  in  1909  and  the  work  of  reconstruc- 
tion. Being  the  most  recent  and  one  of  the  highest 
of  the  kind  in  France,  it  has  been  constructed  in  the 
most  approved  manner. 

The  capacity  of  the  reservoir  is  11,600,000  cubic 
meters.  The  form  is  common  to  most  of  the  clay  pud- 
dled dams  constructed  in  France  during  the  last  70 
years.  The  up-river  face  is  terraced  with  flat  benches 
and  inclined  steps  1.70  meters  high  with  45  deg.  slopes, 
while  the  benches  are  1.00  meters  wide  with  0.10 
meters'  slope;  giving  a  general  1.5  to  1  slope  to  the 
dam.  The  down-stream  face  is  flatter  and  has  a  slight- 
ly concave  shape,  joined  by  three  different  slopes  sep- 
arated by  benches,  which  is  without  doubt  the  best 
form  for  stability.  The  top  is  17.0  meters  (about  56 
ft.)  above  the  bed  of  the  stream  and  the  total  height 
of  the  work  above  the  lowest  foundation  is  26  meters, 
which  makes  it  among  the  highest,  as  stated.  The 
water  level  is  15.10  meters  above  the  river  bed.  The 
top  is  6.45  meters  wide  and  the  maximum  width  at 
the  base  is  64  meters.  The  length  is  362  meters  and 
523.5  meters  if  the  cut-offs  are  counted. 

The  dam  w^as  constructed  in  a  series  of  layers  of 
good  clay  mixed  with  5  per  cent,  of  fine  crushed  rock, 
each  layer  being  puddled  and  rolled  with  a  corru- 
gated roller.  The  layers  were  0.12  meters  thick  be- 
fore rolling,  which  reduced  them  to  0.8  or  0.10  meters, 
making  the  earth  remarkably  hard  and  compact.  Al- 
lowance was  made  so  as  to  make  it  follow  the  re- 
quired slopes  and  the  layers  were  put  in  rapidly  to 
always  be  on  freshly  puddled  material.  The  face  was 
paved  or  covered  with  concrete  slabs  0.20  meters  thick, 
with  clay  joints. 

4 

Accident  to  Charmes  Dam 

There  had  been  no  trouble  with  the  dam  until  after 
it  had  been  in  use  about  three  years,  when  the  acci- 
dent occurred. 

On  October  20,  1909,  the  dam  showed  a  longitudinal 
fissure,  a  little  above  the  top  bench  and  following  a 
joint  in  the  paving.  This  fissure  was  apparently  ver- 
tical and  stopped  abruptly  at  one  end  at  section  18 
again.st  a  step  and  increased  at  section  14,  where  it 
amounted  to  from  2  to  3  centimeters;  gradually  grow- 


ing smaller  until  it  reached  sectitjus  10  and  11,  the 
total  length  being  about  85  meters.  There  was  also  a 
dift'erence  in  levels  of  several  centimeters  between  the 
two  edges. 

The  amount  of  the  fissure  increasing,  it  was  de- 
cided to  begin  repairs. 

Soundings  showed  that  the  fissures  extended  ver- 
tically into  the  puddled  material,  and  then  changing 
to  parallel  with  the  face.  Other  soundings  showed  the 
presence  of  3  meters  of  loose  material  under  the  water. 
Above  the  fissure  and  under  the  loose  material  the 
puddled  material  was  in  good  condition,  showing  it 
to  be  a  slide  from  the  face  of  the  dam. 

When  the  trouble  occurred  there  was  6  meters  of 
water  inside  the  dam  and  it  was  being  emptied  at  the 
rate  of  0.17  meters  per  day.  This  was  the  lowest  since 
it  had  been  in  use,  and  the  lowering  was  reduced  as 
much  as  possible  in  order  not  to  remove  the  ]5ressure 
from  the  face  of  the  dam,  but  the  sliding  kept  on  daily. 
While  the  pressure  of  water  prevented  a  complete  ex- 
amination it  was  not  deemed  best  to  empty  it,  as  it 
might  increase  the  trouble.  Each  day  the  face  of  the 
dam  above  water  took  a  more  vertical  shape,  but  the 
worst  damage  was  below  the  water  surface. 

On  October  25  the  condition  was  examined  by  a 
diver,  who  found  the  paving  on  the  two  lower  steps 
opened  up  so  he  could  thrust  in  his  arm.  The  sliding 
did  not  .stop  until  December  11,  or  52  days  after  first 
seen.  The  maximum  amount  was  4  meters  where  the 
dam  was  14  or  15  meters  high.  Sy.stematic  soundings 
were  made  and  revealed  more  nearly  the  amount  of 
the  damage.  The  matter  of  repair  was  thought  to  be 
a  very  particular  matter  and  investigation  was  made 
of  the  resistance  of  similar  works  and  of  other  experi- 
ences. The  results  of  the  engineer's  investigations  are 
given  in  a  memoir  in  the  Annales  des  Fonts  et  Chaus- 
sees. 

Method  of  Repairing  the  Dam. 

The  amount  of  the  slide  on  the  Charmes  dam  was 
about  20,000  cubic  meters,  as  shown  by  the  measure- 
ment made  in  1909.  It  was  decided  that  the  repairs 
wcjuld  be  made  of  the  same  clay  compacted  by  the 
same  process  to  a  proper  hardness,  and  for  security  it 
was  decided  to  reinforce  the  lower  part  2.50  meters 
above  the  cut-off  wall,  the  foundation  of  it  being  con- 
sidered perfectly  good.  Two  other  conditions  were 
adopted,  first,  the  physical  improvement  of  the 
Charmes  clay  by  the  addition  of  a  considerable  amount 
of  small  ])ebbles  ;  second,  the  construction  of  buttresses 
in  the  reinforcements. 

Stiffening  the  Clay  by  Addition  of  Small  Pebbles 
The  necessity  of  adding  pebbles  to  the  clay  to  be 
used  for  the  puddled  wall  14  or  15  meters  high  on  a 
slojje  of  1.5  to  1  was  determined  upon,  which  plan 
had  been  used  at  the  Liez  dam,  and,  probably  on  ac- 
count of  which  it  has  stood  for  25  years ;  and  was 
used  in  the  Wassy  dam  repairs.  Such  a  mixture  is 
very  much  superior  to  any  other  for  puddled  material 
for  dams. 

There  being  no  pebbles  or  gravel  in  the  vicinity,  it 
was  necessary  to  resort  to  crushed  stone  which  was 
a  valuable  material  and  could  not  be  used  wastefully. 
Experiments     were     made     to     determine  the  proper 
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amount  to  be  used  and  20  per  cent,  was  finally  adopted 
as  best. 

Buttresses  Added  to  the  Dam 

The  addition  of  buttresses  was  considered  neces- 
sary, and  it  was  decided  they  need  not  go  all  the  way 
up  the  face  of  the  dam,  as  insisted  upon  by  some  con- 
tractors, but  only  be  carried  up  to  the  height  of  the 
danger  zone  or  8.9  meters  above  the  top  of  the  cut- 
off wall.  They  were  1.4  meters  thick  and  averaged  15 
meters  in  length.  They  were  built  of  concrete  similar 
to  that  employed  in  like  work.  Where  they  join  the 
cut-ofT  wall  they  are  enlarged  in  the  form  of  a  girder, 
thus  approaching  the  form  of  a  solid  of  equal  resist- 
ance. 

Particular  precautions  were  taken  to  prevent 
"water  ways"  where  water  would  follow  the  junction 
of  the  puddled  material  and  the  concrete  masonry, 
so  the  buttresses  were  put  in  at  a  time  and  in  a  man- 
ner that  they  would  not  interfere  with  the  rolling  of 


the  puddled  material.  The  plan  for  the  restoration 
comprised  a  complete  drainage  system  from  the  top 
to  the  bottom. 

The  paving  or  slabs  were  made  by  crushing  the 
broken  ones  from  the  former  work,  using  an  excel- 
lent sand  to  make  the  concrete.  The  new  top  step 
was  an  improvement  over  the  old. 

The  repairs  were  made  from  1909  to  1911  and  were 
quite  difficult,  as  the  year  1910  was  unfortunately  very 
rainy.  The  cutting  away  of  the  slide  and  old  face 
was  done  in  the  first  six  months  and  all  the  work  was 
carried  out  under  considerable  difficulty.  The  total 
cost  of  the  work  was  500,000  francs. 

The  Charmes  reservoir  was  put  in  service  again  in 
the  fall  of  1911  and  it  was  filled  to  the  maximum 
height  in  three  months.  During  the  season  of  1912 
the  water  was  lowered  5  meters,  and  neither  then  nor 
since  has  there  been  any  indications  of  trouble ;  so 
it  is  believed  the  safety  is  assured  under  every  con- 
dition. 


Sewage  Treatment  on  Niagara  River 

Preliminary  Findings  Regarding  Remedial  Meas- 
ures —  Local     Conditions     Present     Difficulties 


SOME  details  pertaining  to  sewage  treatment, 
present  and  prospective,  on  the  Niagara  River 
district  are  contained  in  the  report  of  the  Sani- 
tary Engineer  of  the  International  Joint  Com- 
mission on  Remedial  Measures.  It  is  stated  that  the 
findings  represented  are  preliminary  in  nature  and 
can  be  used  to  indicate  the  direction  of  subsequent 
work.  The  report  has  been  prepared  with  a  view  to 
eliminating  the  dangers  which  are  naturally  associated 
with  the  present  discharge  of  raw  sewage  into  the 
river. 

The  conditions  which  obtain  along  the  Niagara 
frontier  are  not  favorable  to  the  economical  building 
of  sewage  works.  The  river,  with  its  tributaries,  is 
the  universal  outlet,  this  making  necessary  the  con- 
struction of  marginal  sewers  in  order  to  intercept  all 
pollution.  This  not  only  often  requires  construction 
in  the  most  fully  developed  sections,  but  also  places 
some  of  it  below  ground-water  level.  Furthermore, 
the  very  slight  north  and  south  slope  of  the  ground 
makes  proper  sewer  grades  at  reasonable  depth  almost 
impracticable,  and  in  many  cases  leads  to  the  intro- 
duction of  pump  set-ups  in  the  grade.  From  the 
treatment  point  of  view  the  difficulties  are  ground 
water  and  the  expense  of  the  land,  for  in  all  cases  the 
works  have  been  located  adjacent  to  the  river,  not 
only  to  secure  convenient  outlet,  but  also  to  conserve 
pumping;  this  latter  feature  in  all  cases  makes  the 
more  costly  land  the  more  desirable.  The  foregoing 
notes  apply  to  communities  above  the  Falls. 

Combined  System  Used  at  Niagara 

.Niagara  frontier  sewers  are  all  built  upon  the  com- 
bined principle ;  that  is,  at  time  of  normal  flow,  they 
carrv  only  domestic  and  manufacturing  waste,  but  in 
time  of  storm,  the  flow  is  increased  by  the  storm  water. 
This  accretion  of  flow  dilutes  the  dry  weather  flow, 
l>ut  the  first  wave  carries  with  it  much  foul  matter  in 
the  form  of  dust  and  street  sweepings;  also  the  first 
rise  of  water  in  the  sewer  washes  down  previously 


stranded  solids  and  scours  out  the  .deposits  of  the  low 
dry-weather  velocities.  The  problem  then  is  to  deter- 
mine how  much  of  this  first  flow  should  be  diverted, 
and  the  solution  is  obscured  by  the  complex  manner 
and  timing  of  these  waves,  which  depend  among  other 
factors — the  area  and  shape  of  the  drainage  district, 
the  intensity  and  duration  of  rainfall  and  the  direc- 
tion in  which  the  storm  moves.  Table  I  records  the 
provision  Avhich  has  been  made  in  the  case  of  Niagara 
River  towns. 

Considerations  in  Design 

Interceptors  have  been  pro])ortioned  to  meet  the 
needs  of  the  year  1950,  which  has  been  assumed  as  the 
ultimate  date  to  which  present  day  studies  can  apply. 

Table  I. — Interceptor  capacities,  Niagara  River  District 

Average  Sewage  flow, 

water  G.C.D.' 

consumption, 
present, 


G.C.D. 

Average 

Maximum 

Buffalo,    N.Y 

324 

277 

482 

Niagara  Falls,  N.Y 

440 

360 

•534 

Niagara  Falls,  Ont 

:n3 

373 

512 

Tonawanda,    N.Y 

583 

400 

600 

North  Tonawanda,  N.Y.   . . 

452 

400 

fiOO 

La  Salle,  N.Y.' 

107 

100 

:i50 

The  treatment  works,  excepting  grit  chambers,-  have 
been  designed  for  a  capacity  adequate  for  15  years  to 
come. 

The  sizes  of  screens  have  been  selected  upon  the 
'commercial  ratings  of  the  Riensch-Wurl  type,  to  care 
for  the  flow,  and  with  sufficient  units  to  insure  that  in 
case  of  the  breakdown  of  one,  the  balance  of  the 
])lant  will  not  be  subject  to  more  than  a  75  per  cent, 
overload  at  times  of  dry  weather  flow.  The  screen 
house  has  been  proportioned  to  accommodate  one 
additional  screen  of  the  largest  size. 

In  the  smaller  towns,  fairly  shallow  tanks  of  either 

Wnchules    infiltration. 

'Nominal;    tunnel    sewers    with    capacities   greater    than    shown. 

'Sanitary    system — small   town. 
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circular  or  rectangular  ])lan  have  been  rccoinnieiuled, 
because  of  the  high  level  of  the  ground  water. 

Table  II. — Niagara  River  District  sewage  treatment — 
Comparative   costs  and  efficiencies 


Per  cent 
removal. 
Patlio- 
Organic  genie 
matter,    bac- 


Annual  per  capita 
charges. 


Opera- 
tion. 


Type  of  Treatment. 
Coarse  screen  and  grit  ciiamber    ...  0 
Fine  screens  witli  prior  coarse  screen- 
ing        ...    ...         10 

Imlioff    tank — 1-hour    detention    with 

prior  coarse  screen  and   sludge  beds     25 
Imliofl?  tank — 2-hour  detention,  coarse 

screen  and  sludge  beds .^0 

Disinfection,     fine    screens,     detention 

tanks,    coarse    screen     20 

Disinfection,     1-Jiour     Imlioff     tanks, 

screens    and    sludge    Ijeds     25 

Disinfection,     2-liour      Imhoff     tanks, 

coarse     screens     and     sludge     beds.        .30 
Contact    beds,    coarse    screens,    2-liour 

Imhoff   tanks,   sludge   beds    60 

Sprinkling       filters,       2-hour       Imhoff 

tanks,  secondary  tanks,  sludge  beds, 

coarse  screens 


teria.  Fixed. 
0      


Total. 


60 


15 

35 
60 


9S 


90 


$0,110    $o.is:>.   .$0.20.1 


.080 


.142 

.ik; 


.147 
.147 
.446 

.;{2n 


better  .sludge.  For  tank  effluents,  calcium  hydro- 
chloritc  at  the  rate  of  five  parts  of  available  chlorine 
per  million  parts  of  sewage  has  been  allowed,  the 
dose  being  applied  just  before  entry  into  the  tank. 
The  application  for  screened  sewage  mav  be  increased 
to  allow  for  reduction  of  solids. 

Mechanical  Plants 

In   selecting   the   ])umping   machinery,   no   reserve 
api)aratus  has  been  included,  but  in  all  cases  the  units 

Table   III. — Approximate   unit   prices,    Niagara   River   District 


Range 


Approximate   average 


;'.> 


.102 


.225 


.27.1 
.58.1 
.425 
.471 


.935 


The  upper  compartment  has  been  designed  to  re- 
tain 120  per  cent,  of  the  average  rate  of  sewage  dis- 
charge for  a  period  of  two  hours.  Sludge  storage  has 
been  provided  to  the  extent  of  either  lyi  or  2  cubic 
feet  per  capita.  This  allowance  made  was  deemed 
sufficient  to  permit  of  retention  of  sludge  over  the 
non-drying  winter  months.  The  cost  of  Imhof?  tanks 
of  a  one-hour  detention  period  is  shown  in  Table  IT. 

For  the  larger  cities,  sludge  bed  estimates  have 
been  based  upon  one  .square  foot,  net,  for  every  three 
persons.  In  other  places  the  provision  has  been  two 
.square  feet  for  five  persons,  the  difference  represent- 
ing an  estimate  of  the  probable  difiference  of  expert 
control  leading,  in  the  larger  installations,  to  ripe  and 


Item 
Excavation,    trench  : 

Earth $0.60  to  JL.'iO $1.25  per  cubic  yard 

Rock    '. $3.50  per  cubic  yard 

Excavation,   treatment       $0..'!0  to  $2.25 $1.75  per  cubic  yard 

works,    earth 

Rrick    masonry    in    sewet $,S.50  per  cubic  yard 

Concrete    masonry    in 

tanks $6  to  $21 $10  per  cubic  yard 

Vitrified  pipe 65  per  cent,    to  75  per 

cent,   off  list. 

Manhole $5.50  per  vertical  foot. 

Timber   sheeting $15  to  $25  per  M  ft.  b.m. 

Steel  sh.eeting $.12  per  ton 

Cast-iron   pipe $30  per  ton. 

Repaving,  asphalt  ana       

block $2.50  per  srpiare  yard. 

liuildings $0.10  to  $0.20  per  cu.  ft. 

Engineering 7    per   cent. 

Profit   and   contingencies. 15  per  cent  to  50  per  cent 

are  such  as  to  permit  of  (Considerable  overload  in  the 
case  of  the  breakdown  of  one  part ;  and,  being  de- 
signed for  maximum  rates,  it  will  be  possible  to  in- 
stall minor  repairs  without  interference  to  operation. 
In  most  cases  the  elevations  are  such  as  to  make 
necessary  the  pumping  of  sludge  from  the  tanks,  and 
to  meet  this  condition,  it  is  expected  that  the  air  lift 
will  be  employed,  calling  for  the  installing  of  an  air 
compressor.  Table  No.  III.  shows  the  results  of  in- 
vestigation in  the  field  of  unit  costs. 


Metric  System  Simplifies  Surveyor's  Work 


I 


THE  merits  of  the  metric  system  have  been  dis- 
cussed pro  and  con  for  many  years.  It  is  con- 
ceded that  the  English  units  in  the  main  are 
more  difficult  to  manipulate,  but  as  against  this 
there  is  the  fact  of  its  being  the  established  system  in 
all  manufacturing  organizations  where  its  replacement 
by  the  decimal  system  would  mean  a  very  large  capital 
expenditure.  As  the  metric  system  comes  to  be  un- 
derstood, however,  there  is  undoubtedly  a  growing  de- 
sire for  its  adoption  if,  and  when,  this  may  be  pos- 
sible. In  England  the  discussion  at  the  present  time 
is  losing  none  of  its  interest  on  account  of  the  war, 
and,  indeed,  the  more  intimate  commercial  relations 
between  England  and  France  have  probably  done 
much  to  emphasize  the  advantages  of  the  latter  coun- 
try's system. 

No  single  class  of  people  in  the  Empire  is,  per- 
haps, more  intimately  interested  in  our  notation  sys- 
tem than  the  surveyor.    The  land  surveyor's  chain,  etc. 

The  land  surveyor's  chain  of  22  yards  is  divided 
centesimally  into  100  units,  each  of  7.92  inches;  it  was 
introduced  by  Edward  Gunter  in  1620,  but  only  author- 
ized by  Order  in  Council  on  June  27,  1876.  For  level- 
ling, that  is  to  say,  for  vertical  work,  surveyors  use  the 
centesimal  part  of  a  foot.  These  usages,  some  of  300 
years'  standing,  and  the  fact  that  in  towns  they  use 
a  chain  of  100  feet,  demonstrate  that  surveyors  have 
always  preferred  to  work  with  a  decimal  system,  and 
they  admit  that   even  this   partial   adoption   of   some 


method  of  tens  has  helped  immensely.  But  it  would 
help  in  many  calculations  if  the  lineal  measures  were 
decimal  and  the  square  measures  centesimal  instead 
of  the  reverse  being  the  case.  Thus  the  side  of  an 
acre  is  the  square  root  of  10  square  chains,  or  of  100,- 
000  square  links,  and  the  square  roots  of  these  figures 
are  not  whole  numbers  in  either  case. 

The  following  examples,  taken  from  a  paper  by 
Lieut.  A.  J.  Martin.  F..S.I.,  read  before  the  Surveyors' 
Institute,  further  illustrates  the  inconvenience  of  the 
])resent  units  used  l)y  surveyors : — 

A  fall  of  8  feet  per  mile  is  1  in  660,  which  requires 
quite  a  mental  effort. 

A  fall  of  1  in  600  is  1  foot  in  9.09  chains — rather 
appalling  figures. 

1,597  inches  equals  2  chains  0  yards  1  foot  1  inch, 
but  no  association  of  ideas  carries  the  mind  from  one 
set  of  figures  to  the  other,  whereas  it  is  seen  at  a  glance 
that  their  metric  equivalent  of  40,564  millimeters  is  also 
40  m.  564  mm. 

Although  the  centesimal  foot  has  certain  advant- 
ages, it  is  a  pity  our  horizontal  and  vertical  measures 
and  scales  should  not  have  a  common  basis. 

There  are  no  square  furlongs  and  no  lineal  roods. 

The  side  of  a  square-shaped  acre  is  about  208^  ft. 

If  the  International  system  is  adopted  by  us  we 
could  have  a  chain  of  20  meters  in  length  (equal  to 
21.87  yards  instead  of  the  22  yards)  divided  into  200 
links  of  1  decimeter,  or  100  links  of  the  double-deci- 
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meter  (equal  to  7.87  inclies  jigainst  7.92  inches  in  the 
link),  and  ])r()bal}]y  \vc  should  carry  5  ])ins  instead  of 
10;  and  for  levelling  we  should  use  the  centimeter 
(e(|ual  to  0.39  inches)  instead  of  the  1-lOOth  ()f  a  foot 
(0.15  inches),  the  former  being  a  much  more  con- 
venient unit  for  the  sight,  as  the  sam])le  levelling  staffs 
show.  The  centimeter  levelling  stafT  has  been  made  iji 
this  country  for  many  years  for  exporting  to  foreign 
countries  and  to  some  of  the  Oversea  Dominions. 

Thus  our  land  surveying  and  levelling  units  could 
be  metric  throughout,  and  agree  with  the  units  of 
length  to  be  used  in  all  other  trades  and  jjrofessions. 

Ordnance  Maps 

Land  surveying  brings  us  to  the  question  of  our 
ordnance  maps.  Our  original  ordnance  survey  is 
known  as  the  "parish  map,"  the  1.2500  as  .some  call 
it,  as  it  is  to  the  scale  of  1  meter  to  2,500  meters,  or 
expressed  in  another  way,  4  decimeters  to  the  kilo- 
meter. And  the  new  town  maps  are  to  the  scale  of 
1.500,  or  2  meters  to  the  kilometer.  These  scales  were 
decided  upon  at  the  International  .Statistical  Confer- 
ence, held  at  Brussels  in  September,  1853. 

Yet  what  do  we  do?  We  do  not  even  show  an  in- 
ternational scale  on  our  maps,  but  only  the  reference 
fraction  1.2500,  which  the  foreigner  at  once  recognizes 
as  metric.  But  we  indiscriminately — criminallyv  I 
nearly  wrote — describe  them  as  to  the  scale  of  either: 
—  Parish  map  (a)  1  inch  to  3.156  chains;  (b)  1  inch  to 
2aS.3  feet ;  (c)  1  inch  to  .0395  mile ;  or  (d)  25.344  inches 
to  1  mile.  New  town  map  (a)  1  inch  to  41.66  feet;  (b) 
126.72  inches  to  1  mile;  or  (c)  10.56  feet  to  1  mile;  and 
then,  as  though  still  further  to  hide  the  fact  from  the 
British  people  that  the  maps  are  really  metric,  we  have 
the  "sheet  lines"  (to  use  a  technical  expression  for  the 
lengths  which  the  sides  of  the  map  represent)  to  Brit- 
ish denominations. 

Mai)s  made  from  the  parish  and  new  town  majjs 
of  a  naval  base,  show  plainly  that  our  original  ordnance 
maps  are  metric,  and  how  the  sheet  lines  could  be  ad- 
justed to  metric  measures  if  desired.  I  chose  this 
example  of  a  naval  base  years  ago  as  a  warning,  and 
since  writing  the  draft  of  this  paper  I  have  heard  that 
that  naval  base  has  been  bombed.  Flow  easy  when  the 
flights  are  by  kilometers  and  the  maps  of  the  land  be- 
low are  in  kilometers,  and  when  we  surveyed  the  land 
for  the  enemy  and  i)lotted  them  tcj  their  scale,  which 
we  have  so  far  not  adopted  for  ourselves!  If  a  foreign 
army  were  landed  in  this  country  all  the  sightings  of 
the  enemy's  big  guns,  rifles,  etc.,  would  be  to  the  same 
system  of  measures  as  our  maps.  But  with  us  they 
would  be  dififerent,  and  the  scales  (jii  our  maps  are  so 
complicated  that,  in  our  own  cf)untry  and  with  our 
own  maps,  we  shall  be  more  liable  to  errors  regarding 
distances  that  the  enemy  would  be.  And  yet  the  prim- 
ary object  of  our  maps  was  for  military  purposes,  as 
the  name  "ordnance"  indicates. 

The  ])arish  and  new  town  majjs  are  photographed 
down  to  smaller  scales,  by  complicated  mathematical 
calculations,  to  the  scales  of  6  inches  to  1  mile,  1  inch 
to  1  mile,  and  so  on,  until  almost  all  trace  and  remem- 
brance of  the  international  system  is  obliterated  and 
forgotten  by  the  British,  but  not  by  the  enemy. 

It  should  be  noted  that  scales  such  as  10  inches  or 
10  feet  to  1  mile  are  not  decimal  scales,  as  the  inch  and 
foot  are  not  decimally  related  to  the  mile.  A  decimal 
scale  is  1  of  any  unit  to  10,  100,  250,  etc.,  of  the  same 
unit,  and  such  a  scale  makes  it  possible  to  use  the  map 
to  any  unit  whatever  of  any  country. 

Further,  we  have  had  the  full  use  in  this  war  of 


the  maps,  for  example,  of  I*" ranee  and  Belgium  to  inter- 
national scale.  What  have  we  done  with  them?  Drawn 
lines  across  them  showing  blocks  of  one  stjuare  mile 
and  decimal  divisions  of  the  mile  (l,7fiO  "yards"),  and 
so  on.  Yet  the  reports  come  to  hand,  "We  have  ad- 
vanced X  'meters'  on  a  frontage  of  y  'kilometers.' " 
The  plain  business  man  would  describe  all  this  con- 
fusion as  a  muddle.  Are  our  guns  sighted  to  fit  in  with 
decimal  divisions  of  a  mile  or  to  chains?  No,  but  in 
l(X)'s  and  l,000's  of  yards.  And  yet  an  approximate 
10  per  cent,  change  of  the  old  sights  would  have  given 
meters  (all  sights  of  new  guns  could  have  been  made 
metric),  and  we  should  not  have  had  to  waste  time 
altering  the  French  and  Belgium  maps. 

Another  question  may  be  asked,  if  all  our  prin- 
cipal ordnance  majjs  are  really  metric,  how  could  we 
show  the  same  thereon  in  metric  denominations?  Once 
more  the  answer  is  simple.  Present  areas  are  shown 
in  acres  and  decimal  parts ;  printed  conversion  tables 
could  be  issued  as  in  the  old  days,  when  land  agents 
troubled  to  convert  decimal  parts  of  acres  to  roods  and 
])oles,  and  on  all  reissues  of  the  sheets  the  metric  areas 
would  be  inserted  instead,  and  metric  scales  shown  on 
the  maps.  In  the  meantime  an  approximate  rule  would 
be  to  multiply  by  four  and  point  off  one  place  to  bring 
to  hectares.  Tenants  of  estates  would  ])erhaps  re- 
ceive from  their  landlords  revised  schedules  of  their 
lands,  and  when  wishing  to  grub  uj)  hedges,  etc.,  so 
as  to  make  their  fields  more  suitable  for  motor  plough- 
ing, would,  where  just  as  convenient,  replant  now 
boundaries  so  that  convenient  metric  areas  were  en- 
closed. 

Contour  Lines 

The  contour  lines  on  our  ma])s  are  generally  shown 
at  intervals  of  50  feet,  100  feet,  or  200  feet,  ccjual  in 
metres  to  15.24,  30.48,  and  60.96.  These  intervals  do 
not  affect  our  commerce,  farm  work,  etc.,  and  there- 
fore this  is  less  important,  but  I  suggest  that  when 
the  maps  are  revised,  by  rotation  which  occurs  about 
every  20  years  normally,  intervals  of  25  and  50  metres 
should  be  used.  The  contour  lines  are  mostly  sketched 
on  by  experts,  all  of  whom  could  just  as  readily  sketch 
on  the  new  intervals;  in  fact,  surveyors  or  the  militia 
could  generally  calculate  for  themselves  from  the  ex- 
isting lines  where  the  metric  intervals  come.  These 
vertical  intervals  arc  important  for  artillery  and  ma- 
chine-gun work,  and  we  may  -rest  assured  that  the 
(iernians  have  ])laced  such  vertical  intervals  on  onr 
metric  maps  for  their  use  if  occasion  arises. 


Montreal  Works  Department  Reorganized 

The  .Administrative  Commissioners  of  the  city  of 
Montreal  are  i)Utting  into  effect  extensive  changes 
and  reduction  of  staff.  On  the  recommendation  of 
Mr.  Paul  Mercier,  chief  engineer,  who  in  future  will 
be  known  as  the  director  of  public  works,  this  de- 
partment is  to  be  entirely  reorganized;  four  hundred 
em])loyees  are  to  be  dispensed  with,  which  will  enable 
a  '•ax  ing  of  $400.0C0  to  be  made.  Four  divi.-ional 
su  -erintendents  will  be  rei)laced  by  a  general  fore- 
man, while  the  four  divisional  engineers  will  be  cen- 
tralized at  the  City  Hall,  a  portion  of  their  staffs  be- 
ing let  out.  It  is  understood  that  there  will  be  some 
changes  in  the  Roads  Department,  and  that  many  in- 
spectors will  be  dismissed. 


The    public    work.s    committee   of   Quebec    City    lia.s    lU- 
c!decl   to   spend   a   sum   of   SGl.O.tO   on   paving   improvements. 
The  repairs  and  improvements  are  limited   tn  wli.it   i<  .iliso- 
hitcly   necessary  throughout  the  city. 
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New  Method  of  Gleaning  Catch  Basins 

Employs  Centrifugal  Pump  Mounted  on  Motor 
Truck — Saving  in   Time,    Labor    and    Expense 


THE  city  maintenance  department  is  at  present 
greatly  inconvenienced  due  to  lack  of  labor,  es- 
l)ecially  in  the  various  street  cleaning  divisions. 
It  has  always  been  more  or  less  difficult  to 
secure  men  for  cleaning  catch  basins,  and  in  order  to 
dispense  with  the  need  for  men  in  this  work,  a  machine 
has  been  invented,  which,  it  is  said,  executes  the  work 
in  a  most  satisfactory  manner  at  a  minimum  cost.  The 
main  features  are  described  in  the  following  article  in 
M  unici])al   Engineering  : — 

A  4-inch  telescopic  pipe,  with  a  horizontal  dis- 
charge branch  at  the  top  has  at  its  lower  end  an  elbow- 
connected  to  a  3-inch  pipe  from  which  a  hose  is  led  to 
the  discharge  of  a  centrifugal  pump.  A  1-inch  nozzle 
from  the  3-inch  pipe  is  led  into  the  4-inch  pipe,  where 
it  is  turned  uinvard.  The  14-inch  centrifugal  pump  is 
mounted  on  the  side  of  the  truck  frame  and  its  suction 
is  connected  to  the  body  of  the  truck.  It  is  driven 
by  a  link-belt  chain  from  a  ])ower  take-off  attached  to 
the  driving  shaft  of  the  truck.  The  sprocket  on  this 
shaft  runs  idle  normally  and  is  engaged  by  means  of 
a  lever  near  the  driver's  seat.  A  pressure  gauge  en- 
ables the  driver  to  regulate  the  motor  to  give  the  pro- 
per speed  and  jjre.ssure  at  the  pump.  The  ratio  of  the 
sprockets  is  such  that  the  required  pressure  of  40  to 
50  lbs.  is  obtained  at  a  low  motor  speed.  The  body 
of  the  truck  is  a  watertight  steel  box.  Its  tail  gate  is 
hinged  at  the  top  and  is  made  watertight  by  means  of 
clamp  bolts  which  press  a  rubber  gasket  against  the 
end  frame.  An  opening  in  the  bottom  ]jrovides  for  the 
attachment  of  the  inlet  valve  on  the  pumj)  suction,  and 
an  ()])ening  in  the  side  ])r()vidcs  for  the  overflow  valve. 
Within  the  body  is  a  frame  carrying  transverse  hinged 
baffle  i)lates,  and  having  a  longitudinal  partition  plate 
extending  the  full  length  of  the  body.  The  8^-inch 
space  between  this  partition  and  the  side  of  the  truck 
is  called  the  clear-water  comi)artnient.  The  first  three 
baffles  extend  only  to  the  jjartition  and  have  openings 
in  the  upper  ])ortion  so  spaced  as  to  cause  the  flow 
of  water  and  refuse  to  travtd  far.  By  this  means  most 
of  the  solid  matter  settles  before  the  flow  reaches  the 
end  baffle.  This  last  baffle  ])late  extends  the  full  width 
of  the  body  and  is  pierced  with  •j4-inch  holes.  Thus 
the  flow  is  screened  as  it  passes  out  of  the  main  part 
of  the  I)ody  and  again  as  it  enters  the  clear-water  coni- 
])artment,  with  which  the  puni];)  is  connected.  Spacers 
hold  the  baffles  in  position  when  the  tail  gate  is  closed. 
The  opening  of  this  gate  releases  the  spacers  so  that 
the  baffles  can  swing  back  and  give  free  discharge  to 
the  contents  as  the  body  is  dumped. 

The  machine  can  be  converted  into  an  ordinary 
truck  for  handling  stone,  gravel  and  other  material. 
For  this  jjurjjose  the  bottom  is  made  of  heavy  plate, 
the  baffle  frame  is  removable  and  the  two  valve  open- 
ings can  be  closed  by  bolted  covers.  In  starting  its 
work  the  truck,  with  body  partly  filled  with  water,  is 
run  close  to  the  catch  basin.  The  educator  arm  is 
loosened  and  run  out  to  position  over  the  manhole 
and  then  the  telescopic  pipe  is  lowered  until  it  rests 
on  the  refuse  in  the  catch  basin.  The  pump  is  then 
started,  drawing  water  from  the  truck  body  and  dis- 


charging it  into  the  4-inch  pi])e  through  the  1-inch 
nozzle  at  40  to  50  lbs.  pressure.  This  upward  jet 
causes  the  refuse  to  flow  into  the  pipe,  where  it  is  car- 
ried up  and  discharged  into  the  truck.  There  the 
solid  matter  settles  and  the  water  comes  back  through 
the  clear-water  comi)artment  to  the  pump. 

Cost  of  Operation 

One  chauffeur,  :i  months  at  $11")  jjcr  month $.'!45,00 

One  laborer  in  charge  of  auto  crew,  3  months  at  .$3.60 

per  day 176.78 

One  laborer  in  charge  of  auto  crew,  1  month  at  .$4.60 

per  day 112.95 

One  laborer  in  charge  of  auto  crew,  ;i  months  at  $:i.:!0 

per  day 243.08 

Total  for  labor $877.81 

Repairs,  gasoline,  oil,  etc $.'!08.08 

Interest  at  4  per  cent,   on   $7,000   (cost   of  machine).  70.00 

Depreciation  at  10  cents  per  mile  for  l..'!80  miles  ....  138.00 

Grand  total $1,393.8!) 

Work  Performed 

Number  of  miles  traversed 1,380 

Number  of  catch  liasins  cleaned 1.073  at  $1,299 

Number  of  cubic  yards  removed 1,763  at      .79 

The  average  cost  for  cleaning  catch  basins  during 
the  past  four  years  was  $3,24  each.     Using  this  price 


for  comi)arative  purposes  it  appears  that  the  city  has 
saved  $2,082.63  upon  the  work  performed  by  the  pump 
during  the  three  months  of  operation. 

In  March,  1918,  Chicago  purchased  six  more  of 
these  machines ;  this  increase  in  equipment  is  the 
result  of  the  above  record  of  performance. 

During  the  first  six  days  one  of  these  machines  was 
operated  in  Louisville,  Ky.,  by  a  driver  and  two  labor- 
ers unfamiliar  with  it,  it  cleaned  basins  at  an  average 
cost  of  69  cents  each  as  compared  with  $3.40  by  hand. 
The  sanitary  advantages  of  the  machine  were  equally 
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superior  to  the  results  secured  by  hand  methods.  Dur- 
ing these  days,  in  freezing  weather,  an  average  of  25 
basins  were  cleaned  in  nine  hours.  This  figure,  it  was 
expected,  would  be  increased  t6  75  after  the  first  thor- 
ough cleaning. 

At  Portland,  Ore.,  the  performance  of  the  machine 
was  as  follows: 

Average  number  of  basins  cleaned  per  day 100 

Average  size  of  basins 1^x2x4  ft. 

Wages  of  truck  driver $3.75 

Wages  of  2  laborers  at  $3 6.00 

Total  cost  per  day $9.75 

Average  cost  per  basin .10 

At  Indianapolis,  Ind.,  time  tests  showed  that  the 
machine  could  clean  a  basin  9  feet  deep  and  4^  feet 
in  diameter,  full  of  heavy  dirt  and  mud  to  the  outlet 
of  the  basin,  in  8  minutes. 


Montreal  Builders'  Exchange  Suggests 
Contractors'  Conference 


THE  directors  of  the  Montreal  Builders'  Ex- 
change are  planning  for  the  future.  At  a  meet- 
ing last  week  the  following  resolution  was 
passed  :— 
"Whereas  we  believe  it  is  desirable  that  representa- 
tives of  those  engaged  in  the  building  business  in 
("anada  meet  and  formulate  plans  of  action  with  re- 
spect to  the  future  on  various  important  matters  re- 
lating to  our  business;  and  that,  whereas  we  believe 
that  the  general  building  business  outlook  of  Canada 
should  be  studied  with  respect  to  labor  and  material 
and  foreign  competition ;  and  whereas  new  lines  of 
contract  work  should  be  studied  and  put  into  action 
with  the  view  of  re-adjusting  ourselves  to  the  pre- 
sent world  situation ;  and  whereas  it  is  desirable  that 
the  present  methods  of  calling  for  tenders,  awarding 
contracts,  and  supervision  of  public  and  private 
works  leave  much  room  for  improvement;  we,  the 
IJoard  of  Directors  of  the  Montreal  Builders'  Ex- 
change, resolve  that  this  Exchange  respectfully  sug- 
gest to  the  other  building  Exchanges  of  Canada  and 
other  contracting  interests  that  a  conference  be  held, 
preferably  at  Ottawa,  during  the  latter  part  of  Aug- 
ust, or  early  in  September,  to  study  and  discuss  these 
matters  and  any  other  questions  of  mutual  interest  to 
the  contractors  of  Canada  with  a  view  to  recommend- 
ing concerted  action  by  the  various  Exchanges  and 
other  interested  organizations ;  and  further — that  at 
least  two  members  be  secured  from  each  Exchange, 
but  that  as  many  contractors  as  possible  be  invited  to 
attend  this  conference." 

The  question  of  labor  conditions  was  also  discus- 
sed. Mr.  John  Quinlan  suggested  that  the  whole  sub- 
ject of  such  conditions  and  wages  in  Montreal  should 
l)e  dealt  with  at  a  general  meeting  of  the  Exchange. 
He  said  at  present  there  did  not  seem  to  be  any  uni- 
formity in  these,  and  it  would  be  well  if  the  general 
contractors  especially  got  together  and  compared  their 
exjieriences  in  these  matters,  not  only  in  different 
sections  of  Montreal,  but  also  in  different  parts  of  the 
province.  Of  late  years  many  young  contractors  had 
entered  the  business,  and  those  required  to  be  edu- 
cated in  the  conditions  now  in  operation,  not  only  for 
the  sake  of  their  own  business,  but  in  the  interests  of 
the  building  public. 

Mr.  T-  P-  Anglin,  who  presided,  pointed  out  that  the 


jKj.sition  of  the  Ituilders'  ILxchange  of  Montreal  was 
unique  in  this,  that  at  the  present  time  there  was  no 
agreement  as  to  wages  in  operation  between  any  labor 
union  and  any  section  of  the  Exchange.  To  some  ex- 
tent this  was  due  to  the  large  number  of  non-English 
firms  who  were  not  paying  the  highest  wages.  In  any 
case  there  had  been  no  real  advantage  in  the  past  in 
Montreal  in  having  agreements  with  the  unions.  They 
had  been  no  protection,  but  rather  the  opposite.  They 
had  been  broken  with  iinpunity,  and  his  experience  had 
taught  him  that  in  Montreal  at  lea.st  there  was  no  re- 
dress. 

Mr.  A.  Charette  suggested  that  one  reason  for  the 
inequality  in  the  rates  of  wages  paid  in  Montreal  was 
the  fact  that  certain  firms  were  in  the  habit  of  obtain- 
ing work  of  a  high  class  and  consequently  were  able 
to  pay  higher  wages. 

Mr.  Irving  stated  that  if  wages  in  the  building 
trades  were  to  be  boosted,  the  price  required  by  con- 
tractors for  their  work  would  have  to  be  raised  still 
higher.  At  present  everything  was  rising  in  price  ex- 
cept the  cost  of  building.  Mr.  Quinlan  remarked  that 
the  builder  who  contracted  at  a  low  price  this  year 
was  going  to  be  fooled. 

The  suggestion  of  Mr.  Quinlan  was  adopted,  that 
a  special  general  meeting  of  the  members  should  be 
held  on  Wednesday,  June  19th,  at  which  the  present 
labor  situation  in  the  building  trades  of  Montreal 
might  be  reviewed  and,  if  thought  advisable,  suitable 
action  taken. 

A  note  froin  Brig.  General  Loomis,  C.M.G.,  D.S.O., 
"In  the  field,"  was  read,  thanking  the  president,  direc- 
tors and  members  for  their  kindness  to  him  during 
his  recent  visit  to  Montreal. 


Renewing  the  Water  System,  Grand'Mere, 
Quebec 

Mr.  R.  S.  Lea,  consulting  engineer,  Montreal,  who 
was  requested  some  time  ago  to  report  on  the  oppor- 
tunity of  renewing  the  water  system  at  Grand'Mere, 
P.Q.,  has  deposited  his  report  before  the  board  of  di- 
rection of  the  Laurentide  Co.,  Ltd.  After  a  close  in- 
vestigation, concerning  the  intake  and  the  discharge, 
the  engineer  concludes  that  the  Giguere  Lake,  where 
is  the  actual  intake  feeding  the  old  system,  has  to  be 
preserved  and  that  the  8-inch  pipe  is  to  be  left  in 
place  as  far  as  the  Royal* Road  at  Ste.  Flore,  where 
a  pumping  station  is  to  be  installed  to  puni])  the  water 
into  a  concrete  reservoir,  cajiacity  500,000  gallons,  suf- 
ficient to  supply  six  hose  during  a  five-hours'  fire 
without  using  the  fire  pumps.  This  reservoir  shall 
be  placed  on  a  hill,  with  a  height  sufficient  to  give  a 
])ressure  of  125  lbs.  per  square  inch  in  the  heart  of 
the  city  or  on  the  principal  street.  From  the  reser- 
voir to  the  city  a  16-inch  main  pipe  will  be  laid  in 
the  ground  along  the  St.  Louis  Road  as  far  as  the  St. 
( ieorges  Street ;  from  where  the  ramification  of  sup- 
plementary pipes  will  be  distributed.  The  main  pipe 
is  designed  to  be  approximately  two  luiles  and  a 
half  in  length.  The  total  cost  is  estimated  to  be  $200,- 
000,  including  the  reservoir  and  the  putnps. 


After  maintaining  offices  in  the  "Star  Building" 
Toronto,  for  thirty-two  years,  Messrs.  A.  R.  Denison 
&  Stejihenson,  architects,  have  moved  into  new- 
quarters  in  rooms  542  and  543,  Confederation  Life 
r>uilding. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


I 


The  Canada  Plaster  Board  Coinpaiix.  has  been  j^ranted 
letters  patent  of  incorporation  and  is  locating  at  Brantford, 
Ont.,   its   capitalization   being   $100,000. 

Inspectors  of  the  Ontario  Department  of  Lands.  Forests 
and  Mines  are  at  present  engaged  in  making  an  inspection 
of  the  roads  in  the  Gowanda  silver  area  in  Northern  Ontario, 
to  report  what  repair  work  must  be  done  to  put  them  in  pro- 
per  shape. 

The  permits  issued  in  Gait,  Ont.,  for  the  first  five  months 
of  the  year  number  68  and  are  valued  at  $71,535,  as  com- 
pared with  48,  valued  at  $57,130,  in  the  same  period  last  year. 
The'tot'al  duriii^g  the  month  6f  May  was  43  permits,  at  a 
value  of  $53^;95.     :.  ,  ' 

The  building  permit  values  in  Welland,  Ont.,  as  reported 
by  Building  Inspector  Black  show  a  substantial  increase  over 
last  year.  They  are  as  follows:  May,  1U18,  $il3,02<J;  May, 
1917,  .$37,846;  first  five  months,  1918,  $176,724;  first  five 
months,   1917,   $133,195. 

Tlie  ratepayers  of  Amherstburg.  Ont..  Iiave  endorsed  a 
by-law  to  expend  $100,000  on  a  new  water  supply.  An  ar- 
rangement has  been  made  with  the  Brunner-Mond  Com- 
pany, which  is  1)uilding  a  large  factory  in  Amherstlnirg,  to 
erect  a  waterworks  plant  and  supply  pure  filtered  water  to 
the   town. 

The  property  and  license  committe.e  of  the  Hamilton  city 
council  have  endorsed  a  plan  for  the  reconstruction  of  the 
market  hall,  whereby  the  present  walls  will  l)e  utilized  and 
a  refrigeration  system  installed.  The  total  estimated  cost  is 
$105,000.  The  new  building  will  be  18  feet  wider  than  tlie 
structure  whicli  was  burned  and  will  also  contain  12  more 
stalls,  the  total  numljer  being  48. 

The  Enderton  block,  at  the  corner  of  i'ortage  .\venue 
and  Hargrave  Street,  Winnipeg,  which  was  partially  des- 
troyed l)y  fire  last  winter,  will  l)e  rebuilt  this  season  at  a  cost 
of  some  $200,000.  The  restored  building  will  be  practically  a 
replica  of  the  original  and  is  to  be  ready  for  tenants  in  the 
fall.  Mr.  C.  E.  Enderton,  the  owner,  has  decided  to  have  the 
work  carried  out  by  day  labor,  and  has  placed  W.  A.  Irish, 
contractor,   in   charge. 

The  council  of  Truro,  N.S.,  has  decided  to  install  a  new 
electric  light  and  power  plant.  It  is  proposed  to  abolish  the 
present  plant  at  Victoria  Square  and  estalilish  the  new  one 
at  the  pumping  station.  The  cost  of  this  undertaking  is  esti- 
mated at  $40,000.  Part  of  the  plant  at  the  pumping  station 
will  be  used  and.  possibly,  some  of  the  old  Chambers  plant, 
l)Ut  the  great  bulk  will  have  to  be  new.  It  is  hoped  to  have 
the  work  completed  by  Decemljer. 

The  plans  of  the  Brantford,  Ont.,  Board  of  Trade  for 
relieving  the  house  shortage  are  •  now  materializing  and  a 
cornipany  has  been  formed,  known  as  Brantford  Buildings, 
Limited,  which  v/ill  acquire  lands  and  erect  dwellings  for 
workmen.  The  new  company  has  associated  with  it  Messrs. 
W.  N.  McEachern  &  Sons,  Limited,  of  Toronto,  and  this 
latter  firm  will  handle  the  construction  work.  Other  cities 
in  Canada  are  also  finding  it  necessary  to  take  immediate 
steps  to  relieve  the  situation.  The  Gait  Board  of  Trade  has 
l)een  discussing  the  matter  and  has  appointed  a  committee 
to  consider  the  best  means  of  improving  the  present  condi- 
tions. St.  John,  N.B.,  is  also  faced  with  the  housing  prob- 
lem and  the  city  council  at  a  recent  meeting  passed  a  reso- 


lution providing  for  the  immediate  expropriation  of  land  and 
the  erection  of  such  houses  as  may  be  necessary  and  prac- 
ticable. 

The  permits  issued  in  St.  John,  N.B.,  during  the  month 
of  May  are  valued  at  $143,000,  as  compared  with  $16,400  for 
the  same  month  last  year.  The  $125,000  permit  for  an  addi- 
tion to  T.  McAvity  &  Sons'  plant  is  responsiljle  for  this  large 
increase.  This  new  building  will  practically  duplicate  the 
company's  present  factory,  its  dimensions  lieing  403  ft.  x  35 
ft.  The  total  value  of  the  building  permits  issued  during  the 
first  five  months  of  the  year  is  $223,475,  against  $404,400  for 
the  corresponding  period  in  1917. 

Extensive  building  operations  are  being  planned  by  the 
Royal  Air  Force  for  the  Toronto  Military  District.  It  is 
stated  that  the  cadets  will  remain  in  Canada  next  winter, 
instead  of  going  to  Texas,  and  it  is  intended  to  provide  them 
with  permanent  quarters,  which  can  also  probably  be  utilized 
for  demobilization  purposes  after  the  war.  Plans  are  now 
being  considered  regarding  the  erection  of  huts  at  all  the 
camps — Camp  Borden.  Deseronto,  Beamsville,  Hamilton,  Ar- 
mour Heights,  Long  Branch,  and  Leaside. 

The  Trent  Canal  was  officially  opened  for  navigation 
from  Trenton  to  Lake  Simcoe  on  June  3  by  Hon.  Dr.  Reid, 
Minister  of  Railways  and  Canals.  The  waterway  from  the 
Lake  Ontario  outlet  at  Trenton  to  Lake  Simcoe,  via  Peter- 
l)oro,  has  cost  in  the  neighborhood  of  $6,000,000.  This  sec- 
tion of  the  canal  has  a  depth  of  8  ft.  4  in.  from  Lake  Ontario 
to  Peterboro  and  from  Peterboro  northwards,  a  depth  of 
6  ft.  6  in.  The  northern  half  of  the  waterway,  giving  outlet 
to  Georgian  Bay,  via  the  Severn  River,  will  not  be  com- 
pleted for  some  time  yet.  It  will  cost  another  $2,000,000. 
The  canal  was  commenced  some  25  years  ago  and  work  has 
been  carried  on  in  easy  stages. 

The  work  of  making  necessary  repairs  and  replacing  old 
rails  on  certain  railway  lines  for  which  funds  were  provided 
at  the  last  session  of  Parliament  has  been  begun.  The  line 
from  Port  Arthur  to  yVntikokan  on  the  main  line  of  the 
Canadian  Northern  Railway  from  the  head  of  the  Great 
Lakes  to  Winnipeg  is  being  rebuilt  in  anticipation  of  an  un- 
usually heavy  grain  movement  during  the  coming  autumn. 
The  Goose  Lake  branch  of  the  Canadian  Northern,  serving 
a  productive  grain  producing  area,  is  being  re-laid  with  85- 
pound  rails,  and  is  Ijeing  douljJc  tracked  on  the  section  which 
taps  the  Drumheller  coal  fields.  For  rail  replacements  some 
500  miles  of  steel  purchased  by  the  Government  are  moving 
to  the  points  at  which  they  will  be  required. 


Personals 

Mr.  Geo.  H.  Archil)ald,  of  Messrs.  Archibald  &  Holmes, 
Excelsior  Life  Building,  Toronto,  has  been  appointed  man- 
ager of  reconstruction  department.  Relief  Commission,  Hali- 
fax, N.S.,  in  place  of  Col.  Low,  resigned. 

Engineer  Morris  Knowles  has  entered  into  an  agreement 
with  the  Essex  Border  Utilities  Commission  to  supervise  the 
construction  of  intercepting  sewers  to  serve  Windsor,  W^alk- 
erville,  F'ord,  Sandwich,  Ojibway  and  Sandwich  West.  The 
fee  is  4  per  cent,  on  the  estimated  cost,  which  is  $210,000. 

Lieut.  J.  W.  B.  Blackman,  formerly  city  engineer  of 
New  Westminster,  B.C.,  has  finished  the  construction  of  an 
aviation  camp  in  England,  of  which  he  was  in  charge,  and 
is  now  probably  in  France,  according  to  a  letter  from  him 
recently  received  by  Mr.  Stewardson,  who  fills  Lieut.  Black- 
man's  place  in  New  Westminster.  Lieut.  Blackman  went 
overseas  with  Major  Marsh's  Railway  Construction  Com- 
pany and  was  loaned  by  the  War  Office  for  the  purpose  of 
carrying  out  the  above-mentioned  project.  His  letter  stated 
that  he  expected  to  be  in  F'rance  before  it  reached  Canada. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Halifax,  N.S. 

City  Council  contciiiplate  the  construc- 
tion of  paving  costing  $67,000  on  Argylc 
and  Grafton  street,  and  tenders  will  be 
called  shortly.  Engineer,  H.  W.  John- 
ston. 

Hartland  Village,  N.B. 

Tenders  will  be  called  about  July  1  for 
five  hundred  feet  of  (i-inch  watermains 
and  four  hydrants  for  the  Hartland  Wa- 
ter Corporation.    Secretary,  T.  G.  Simms. 

Islington,  Ont. 

Tenders  will  be  received  by  the  en- 
gineer, Frank  Barber.  40  Jarvis  St.,  To- 
ronto, until  June  15,  for  the  construction 
of  sidewalks  on  Canning  and  Islington 
Streets  for  the  Village  Council. 

Leamington,  Ont. 

Town  C'ouncil  contemplate  the  con- 
struction of  cast  iron  water  main  and 
hydrants.    Clerk,   R.   M.   Selkirk. 

Lethbridge,  Alta. 

Town  Coimcil  plan  imjirovements  to 
sewerage  plant  at  a  cost  of  $.'i,000. 
Mayor,  Mr.  Hardie. 

Shawenegan  Falls,  Que. 

Tenders  will  be  called  next  month  by 
the  clerk,  J.  E.  Meunier,  for  improvc- 
metns  costing  $2.5,000  to  acqueduct  for 
the  City  Council. 

Tenders  will  be  called  next  month  by 
the  clerk,  J.  E.  Meunier,  for  the  con- 
struction of  a  $32,000  main  collecting 
sewer  for  the  City  Council. 

The  City  Council  contemplate  the  con- 
struction of  concrete  pavement  on  Sta- 
tion Street  from  C.P.R.  Station  to 
Fourth  and  Fifth  Streets.  Tenders  will 
be  called  soon.    Clerk,  J.  E.  Meunier. 

Welland,  Ont. 

The  City  Council  contemplate  the  con- 
struction of  sewers  and  sidewalks.  En- 
gineer, D.  T.  Black. 

Woodstock,  Ont. 

City  C'ouncil  contemplate  the  construc- 
tionu  of  8  in.  glazed  tile  sewer  on  Beal 
Street.    Clerk,  Jno.  Morrison. 

CONTRACTS    AWARDED. 

Louisville,  Que. 

C.  D.  French,  of  Kennedy  Construc- 
tion Co.,  Ltd..  137  McGill  St.,  Montreal, 
has  the  general  contract  for  the  construc- 
tion of  bituminous  macadam  costing  $15,- 
000  for  the  Highway  Department,  Muni- 
cipal Council. 

North  Vancouver,  B.C. 

The  Canadian  Pipe  Co.  Ltd.,  (man- 
ager, A.  G.  McGregor),  550  Pacific  St., 
have  the  general  contract  for  the  con- 
struction of  watermains.  etc.,  costing 
$24,317  for  the  Municipal  Council. 

St.  Vutal,  Man. 

P.  A.  Krocker  has  the  general  contract 
for  reinforced  concrete  culvert  for  the 
Town  Council. 


Thorold,  Ont. 

J.  D.  Armstrong,  138  Ere  Ave.,  Ham- 
ilton, have  the  general  contract  for 
$3,000  sewer  for  the  Town  Council. 
Clerk,  John  S.  Clark. 


Railroads,  Bridges  and  Wharves 

Burford  Township,  Ont. 

Tenders  will  be  called  July  1  for  the 
erection  of  a  concrete  bridge  for  the 
Township  Council.  Engineer,  R.  M. 
Lee,  145  Drumniond  St.,  Hurford. 

Guelph,  Ont. 

The  City  Council  contemplate  tie  erec- 
tion of  a  steel  bridge  on  the  Dundas 
Road.    Engineer,   F.   McArthur. 

Lambton  County,  Ont. 

Tenders  will  be  opened  at  Pctrolia,  at 
1  p.m..  June  17.  for  the  erection  of  steel 
bridges  for  the  County  Council.  Com- 
missioner, J.   McCallum,  Alvinston. 

Peterboro  County,  Ont. 

Tenders  arc  being  received  by  the 
Clerk,  E.  N.  Elliott.  Peterboro,  until 
noon  June  19,  for  the  erection  of  Robson, 
Dunlap  and  Alma  bridges  for  the  Coun- 
ty Council.  Plans  and  specifications  are 
with  the  clerk  and  engineers.  Bowman 
and  Connor,  31  Queen  W.,  Toronto. 

Portage  La  Prairie,  Man. 

Time  for  reciving  tenders  for  the  erec- 
tion of  reinforced  concrete  bridges  and 
culvert  for  the  Town  Council  has  been 
extended  until  noon  June  14.  Plans  and 
specifications  are  with  the  secretary- 
treasurer,  D.  McCowan,  and  the  High- 
way Commissioner,  Winnipeg. 

Toronto.  Ont. 

The  Board  of  Control  have  adopted 
the  report  of  the  Commissioner  of 
Works  recommending  a  trestle  bridge 
over  Glen  Road  for  street  railway,  vehi- 
cular and  pedestrian  use. 

CONTRACTS  AWARDED. 
East  Wawanosh  Township,  Ont. 

A.  Hill  &  Co..  Mitchell,  have  the  gen- 
eral contract  for  the  erection  of  a  bridge 
over  Blyth  Creek  costing  between  $3.- 
000  and  $4,000  for  the  Township  Council. 

Halifax.  N.S. 

Morrison  and  Downing,  care  of  As- 
sistant Chief  Engineer,  W.  A.  Duflf, 
Ocean  Terminals,  Halifax,  have  the  gen- 
eral contract  for  transit  sheds  for  the 
Canadian  Government  Railways.  Ottawa. 

Kent  Count,  Ont. 

A.  J.  Coreller  and  C.  McCreary,  Tha- 
mesville.  have  the  general  contract  for 
three  reinforced  concrete  bridges  for  the 
County  Council. 

Minitonas,  Man. 

W.  McQuay,  Dauphin,  has  the  general 
contract  for  bridge  for  the  Town  Coun- 


Ontario,  Province  of. 

Walter    Patterson,    Belleville,   has   the 
general  contract  for  the  erection  of  rail- 


way stations  at  Trenton,  Cherrywood 
and  Uhthoof  for  the  Canadian  Pacific 
Railway,  head  office,  Montreal. 

Toronto,  Ont. 

A.  Matthews.  Ltd.,  25fi  .Adelaide  W.. 
have  the  roofing  and  sheet  metal  work 
for  military  hospital  on  Christie  Street 
for  the  Department  of  Public  Works, 
Dominion    Government. 


Public  Buildings,  Churches 
and  Schools 

Esquimault,  B.  C. 

F.  M.  Rattenbury.  1701  Beach  Drive, 
Victoria,  has  prepared  plans  for  a  sailors 
and  orphans  home  for  the  Navy  League. 
400  Stobart  Pease  Building. 

Esquimault,  Vancouver  Island,  B.  C. 

The  Esquimault  School  Board.  Lamp- 
son  St..  contemplate  the  erection  of  a 
$45,000  high  school.  Chairman,  Mr. 
Greaves. 

HaUfax,  N.  S. 

Tenders  will  becalled  shortly  for  re- 
pairs to  "Oxford"  school  for  the  School 
Board.  81  Sackville  Street,  .\rchitect, 
W.  J.  Busch,  60  Bedford  Row. 

Hamilton,  Ont. 

Tenders  are  being  recived  by  the  clerk. 
S.  H.  Kent,  until  June  18,  for  the  erec- 
tion of  an  addition  to  house  of  refuge 
for  the  County  Council.  Plans  and  spe- 
cifications are  with  the  architect,  F.  W. 
Warren.    Bank   of   Hamilton    Bldg. 

Montreal,  Que. 

The  Montreal  Sailors  Institute  contem- 
plate the  erection  of  a  branch  institute. 
President.  Dr.  Lansing  Lewis. 

New  Denver,  B.C. 

Tenders  will  be  recived  by  the  Minis- 
ter, until  noon  June  21.  for  the  erection 
of  a  school  for  the  Department  of  Public 
Works.  Provincial  Government.  Engin- 
eer, A.   E.  Foreman,  Victoria. 

Ottawa,  Ont. 

Tenders  are  being  recieved  until  noon 
July  2.  by  the  architects.  J.  A.  Pearson 
and  J.  O.  Marcband.  Centre  BIk..  for 
lighting  fixtures,  and  hardware  for  the 
Parliament  Buildings  for  the  Department 
of  Public  Works.  Dominion  Govern- 
ment. 

Plunkett,  Sask. 

Plans  and  specifications  arc  with  the 
architect.  Norman  L.  Thompson,  35  Wil- 
loughby  BIk..  who  will  receive  tenders 
until  about  June  15  for  the  erection  of  a 
$20,000  church  for  the  Roman  Catholic 
Congregation. 

Saanich,  Vancouver  Island,  B.C. 

The  Saanich  School  Board,  Municipal 
Hall,  contemplate  the  erection  of  a  school 
on  Cloverdale  Avenue.  Chairman,  M. 
McGregor. 

Toronto,  Ont. 

The  Bellcfair  .\vcnue  Methodist 
Church  will  erect  a  $40,000    church    on 
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graduating  class  reaches  the  vanishing  point  before  the 
course  is  completed.  In  certain  of  the  courses  where 
the  demand  for  men  is  greatest,  there  are  no  students 
beyond  the  second  year.  Canadians  are  endeavoring 
to  rectify  this  serious  condition,  but  the  process  is  slow 
and  it  would  have  been  ever  so  much  Ijetter  if  precau- 
tions had  been  taken  at  an  earlier  stage  in  the  war. 
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The  Shortage  of  Engineers 

THE  United  States  is  now  beginning  to  appreciate 
one  of  the  difficulties  that  we  have  been  meet- 
in  Canada  for  some  time,  namely  the  shortage 
of  engineers.  In  a  recent  letter  from  President 
Wilson  to  the  Dean  of  the  College  of  Engineering  of 
the  University  of  Michigan,  the  importance  of  main- 
taining the  number  of  engineering  students  was  urged. 
President  Wilson  expressed  the  greatest  concern  at 
the  falling  ofif  in  the  number  of  students  in  the  engin- 
ing  department,  stating,  "there  is  not  only  immediate 
necessity  that  as  many  students  as  ])ossible  should  pre- 
pare themselves  for  engineering  duties  in  the  army 
and  navy,  but  it  is  also  of  first  consequence  to  the 
country  that  there  should  be  an  adequate  supply  of  en- 
gineers for  the  period  of  reconstruction  which  must 
follow  the  war." 

It  was  stated  that  the  attendance  in  engineering 
classes  since  the  United  States  entered  the  war  has 
fallen  from  25  to  35  per  cent.,  and  that  the  graduating 
classes  this  year  were  not  more  than  half  their  usual 
size.  This  approximately  represents  the  condition  of 
Canadian  colleges  after  a  year  of  war,  and  the  United 
States  will  do  well  to  prevent  the  crisis  which  has  aris- 
en in  our  own  universities.  The  fact  is  that  in  the  en- 
gineering departments  of  both  Toronto  and  McGil! — 
and  doubtless  it  is  so  in  the    other    universities — the 


The  Gontracting  Business— Its  Present 
Difficulties  and  Future  Problems 

TIIMRIC  is  considerable  criticism  of  the  delays 
and  disappointments  in  building  work  to-day 
for  which  there  is  probably  much  more  reason 
than  the  average  citizen  imagines.  The  build- 
ing contractor  is  having  great  difficulty  in  keeping  his 
organization  up  to  the  desired  strength  ;  it  is  a  practi- 
cal impossiblity  to  gauge  costs  accurately  owing  to 
over-night  price  changes ;  materials  are  difficult,  and 
often  impossible  to  get ;  employees  are  less  efficient 
and  more  careless;  and  so  on.  There  is  no  doubt  that 
the  present  system  of  contract  work  and  the  nature  of 
agreements  could  be  much  improved,  yet  it  must  be 
remembered  that  the  contractor  of  the  present  date,  in 
carrying  out  any  work,  more  especially  that  requiring 
skill,  is  at  his  "wits  end"  to  get  the  work  done  in  any 
kind  of  shape,  conforming  as  nearly  as  possible  to  the 
demands  of  the  contract.  Keeping  these  difficulties  in 
view,  we  are  of  opinion  that  any  contractor  who  carries 
out  work  under  present  conditions  in  a  satisfactory 
manner  should  be  given  every  consideration  and  due 
credit. 

The  war  has  called  many  engineers  and  contractors 
to  the  front,  where  their  knowledge  and  special  train- 
ing render  them  of  invaluable  service  to  their  country, 
and  there  are  many  who  could  not  go  and  have  enter- 
ed different  phases  of  munition  work  for  the  war  per- 
iod, but  who,  when  the  war  is  over,  will  return  to  their 
previous  line  of  work.  They  will  all  be  needed  after 
the  war.  Also  there  will  be  many  new  contracting 
firms  springing  up  which  will  require  a  careful  rating 
of  their  ability  to  carry  out  public  work.  While  every 
encouragement  should  be  given  to  the  young  contrac- 
tor the  public  must  be  protected  or  the  reputation  of  not 
only  the  inexperienced  contractor,  but  also  that  of  all 
contractors  will  suffer.  With  the  future  in  prospect, 
the  present  moment  would  seem  to  be  an  opportune 
one  for  contractors  to  organize  and  co-operate  to  make 
ready  for  the  coming  influx  of  new  men  into  the  busi- 
ness, as  well  as  to  help  those  who  for  the  past  four 
years  have  been  engaged  in  other  work  and  need  coach- 
ing in  order  to  brush  up  on  present  modern  methods  of 
construction . 

It  is  only  by  organizing  and  co-operation  that  the 
status  of  contractors  in  general  will  be  raised  to  its 
deserving  level ;  for  an  efficient  contractor  must  be  a 
man  of  no  mean  ability  and  proper  rating  should  be 
given  those  who  have  risen  to  a  prominent  place  in 
the  profession .  Work  has  been  held  over  for  four  years 
in  all  parts  of  the  country.  When  the  war  is  over,  not 
only  will  there  be  at  least  the  usual  amount  of  new 
work,  but  also  the  work  accumulated  for  four  years 
will  have  to  be  rushed  in  order  to  bring  back  the  coun- 
try to  normal  condition.  In  other  words,  our  main- 
tenance has  got  ahead  of  us  and,  like  the  house  which 
has  been  left  to  take  care  of  itself,  the  final  cost  of  re- 
pairing will  be  much  in  excess  of  the  sum  of  the 
amounts  of  each  annual  outlay  under  normal  condi- 
tions. 

The  necessity  of  educating  new  men  into  the  con- 
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tracting  business  will  be  further  increased  by  the  fall- 
ing off  in  the  number  of  technical  graduates  from  all 
(jur  engineering  institutions.  Before  the  war  the  gen- 
eral opinion  was  that  the  engineering  profession  was 
overcrowded ;  possibly  it  was,  but  the  limited  number 
of  technically  trained  men  now  available  and  who  will 
be  required  as  ])erhai)s  never  before,  is  a  problem  of 
the  utmost  signilicance  in  the  future  ])eriod  of  recon- 
struction. 


Is  This  Departure  Well-Advised  ? 

TH  f*'  Canadian  Society  of  Civil  Kngineers  has 
marked  the  change  in  name  to  the  luigineering 
Institute  of  Canada  by  the  initiation  of  the  pub- 
lication of  an  organ  of  the  Institute  under  the 
name,  "The  Journal  of  the  luigineering  Institute  of 
Canada."  The  first  issue  of  this  journal  is  interesting, 
but  contrary  to  ex]:)ectations,  it  bears  all  the  earmarks 
of  a  commercial  enterprise.  One  hears,  among  engin- 
eers and  technical  men  generally,  the  doubt  expressed 
that  the  Institute  has  not  been  wise  in  taking  this 
course,  which  naturally  brings  them  into  direct  com- 
mercial competition  with  those  other  Canadian  engin, 
eering  magazines,  upon  which,  in  the  ])ast,  they  have 
been  dependent  for  publicity  and  supi)ort,  and  from 
whom,  presumably,  a  continuation  of  this  su])port 
would,  in  the  best  interests  of  the  Institute,  still  be 
desirable. 


Save  Time  by  Filing  Technical  Articles 

ALTHOUCiH  wc  all  agree  that  practical  experi- 
ence in  any  work  is  an  essential  to  becoming 
thoroughly  proficient,  yet  in  many  phases  of 
engineering  work  the  only  way  for  the  contrac- 
tractor  to  keep  uj)  with  the  times  is  to  follow  up  what 
has  been  done  elsewhere.  However,  in  these  days  of 
the  ever-increasing  battle  against  time,  the  busy  con- 
tractor, more  especially  when  out  oft  the  job,  has  not 
as  much  time  to  read  up  items  in  connection  with  the 
work  in  hand  as  he  would  like  to  have.  In  order  to 
keep  up  with  modern  developments  about  the  only 
information  available  is  that  obtained  from  accurate  de- 
scriptions of  similar  work  as  found  in  his  current  maga- 
zine ;  if  these  descriptions  of  similar  work,  as  found  in 
his  current  magazine  do  not  contain  anything  of  practi- 
cal value  they  are  of  little  use  to  anyone. 

In  spite  of  the  fact  that  there  is  an  almost  unlimited 
supj)ly  of  engineering  books  on  the  market  dealing 
with,  as  one  would  think,  every  phase  of  engineering 
work,  yet  it  is  surprising  how  many  subjects  croi>  u])  m 
the  course  of  the  work  on  which  very  little  information 
of  workable  value  can  be  found.  Many  contractors  cri- 
ticize engineering  books  as  containing  too  much  theory 
which  is  no  doubt  a  necessary  constituent  when  used 
by  students  as  a  ground-work  for  the  study  of  any  en- 
gineering subject  but  on  the  other  hand  a  liusy  contrac- 
tor has  seldom  time  to  pore  over  a  lengthy  volume  and 
pick  out  here  and  there  the  meat  of  the  article  in  which 
he  is  interested.  If  he  does  not  find  what  he  is  look- 
ing for  almost  immediately  he  goes  back  to  the  job  and 
does  the  work  his  own  way,  with  a  deep-seated  impres- 
sion that  if  he  had  the  information  gained  from  some 
similar  undertaking  elsewhere,  he  might  find  that  he 
was  not  doing  the  work  in  the  most  systematic  man- 
ner. 

Considerable  time  may  be  saved  as  well  as  much 
valuable  information  placed  in  an  accessible  location 


by  carefully  filing  for  future  reference  those  engineer- 
ing publications  which  contain  matter  of  importance 
to  the  line  of  work  in  which  the  contractor  is  mostly 
concerned.  By  glancing  over  the  publications  weekly 
it  absorbs  but  a  few  minutes  to  "spot"  the  interesting 
subject  and  place  it  aside  in  your  files;  thus  a  mass  of 
material  is  accumulated  at  small  expense,  which  may 
be  bound  together  at  the  end  of  a  year's  time,  and  this 
material,  together  with  the  best  text  books  and  his  own 
records  of  work  performed,  forms  the  foundati(3n  on 
which  a  contractor  can  build  up  a  successful  business. 
It  has  been  said  that  an  engineer  who  has  left  his  books 
at  home  is  in  about  the  same  position  as  a  surgeon  who 
goes  to  perform  an  operation  without  his  instruments. 
This  is  no  d(nibt  partly  true  and  in  some  measure  ap- 
l)lies  to  the  contractor.  Kxperience  supplemented  by 
the  experience  of  others  is,  however,  a  splendid  work- 
ing asset. 


Suspend  Dust  in  the  Atmosphere 

11'  has  always  been  a  popular  notion  that  the  im- 
purity and  objectionableiiess  of  an  atmosphere 
was  measured  directly  by  the  amount  of  carbon 
dioxide  present.  This  idea  is  giving  way,  how- 
ever, as  the  matter  is  being  scientifically  studied,  and 
it  is  now  claimed  that  the  presence  of  dust  takes  de- 
cided precedence  as  an  injuritnis  factor.  Indeed  it  is 
authoritatively  stated  that  even  where  carbon  dioxide 
is  ])resent  in  considerable  quantity,  its  ill  effects  may 
be  counteracted  by  keeping  the  atmosphere  well 
mixed  and  constantly  in  motion — even  without  the  in- 
troduction of  fresh  air.  The  evil  effects  of  dust  par- 
ticles, however,  end  only  with  their  removal. 

The  sources  of  the  susjjended  matter  in  a  rural 
district  is  mainly  from  the  surface  of  the  soil  in  the 
fields  and  from  the  roads  The  quantity  suspended 
in  the  first  instance  is  due  to  the  nature  of  the  soil 
and  the  climate,  while  in  the  second  instance  it  is 
due  largely  to  the  grinding  effect  of  vehicle  wheels 
on  the  road  surface,  causing  the  pulverized  material 
to  be  blown  about  by  the  wind. 

In  our  cities,  the  source  is  somewhat  different,  es- 
l)ecially  where  the  streets  are  not  oiled.  The  dust 
arises  from  the  street  sweepings  containing  all  manner 
of  foul  material,  but  not  only  are  the  street  sweep- 
ings the  source  of  fine  particles,  but  in  the  partial 
combustion  of  fuel  in  various  industries,  much  fine 
material  is  carried  up  the  tall  chimneys  and  thrown 
into  the  air. 

The  determination  of  the  amount  of  dust  present 
thus  becomes  an  interesting  investigation.  At  a 
meeting  of  the  Royal  Meterological  Society,  the  pre- 
sident. Dr.  J.  S.  Givens,  Assoc.  M.  Inst.  C.  E.,  gave 
some  interesting  figures  of  dust  deposits  in  a  number 
of  cities.  The  deposits  frt)m  the  air  for  one  year  were 
measured,  taking  the  interval  from  .April  to  March. 
as  follows: — 

Manchester.  1915-16 835  tons  per  sq.  mile 

London,  1915-16 45.^  tons  per  .sq.  mile 

Sheffield,  191-1-15 395  tons  per  sq.  mile 

Malvern   Wells,    1915-16    ...  .56  tons  per  sq.  mile 

Dr.  Givens  claims  that  the  really  injurious  material 
contained  in  the  air  is  dust,  and  stated  that  the  gen- 
eral reduction  of  atmospheric  impurity  during  the 
winter  of  1916-17  as  compared  with  the  preceding 
season  was  probably  due  to  reduced  consumption  of 
raw  coal. 
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War  Time  Lessons  on  Road  Work 

THERE  is  no  doubt  that  roads  in  the  War  Zone 
have  been  under  more  severe  tests  than  roads 
have  ever  Ijeen  subjected  to  before.  This  is  due 
not  only  to  extremely  heavy  traffic  at  the  maxi- 
mum speed  attainable  because  of  congestion,  l)ut 
from  shell  fire,  which  no  doubt  produces  unparalleled 
stresses  on  the  road  metal,  ff  a  road  will  stand  up  well 
under  these  severe  tests,  there  is  hardly  any  question 
that  under  ordinary  after-war  conditions  the  same  con- 
struction will  render  the  greatest  length  of  service  un- 
der the  heaviest  conditions  of  traffic.  The  following 
.article  by  Walton  Maughan,  read  before  the  Institu- 
tion of  Municipal  Engineers,  formulates  a  number  of 
valuable  lessons  gained  from  the  war  in  regard  to  road 
building: 

(1)  The  advantages  of  straight  and  wide  road- 
ways with  wide  verges— in  short,  good  road-planning 
with  by-pass  roads  at  places  where  there  is  undue  con- 
gestion of  traffic,  narrow  streets,  etc. 

(2)  The  soundness  of  Telford's  theories  and  meth- 
ods as  distinct  from  some  other  eminent  road  makers 
of  the  past — in  other  words  the  importance  of  placing 
sound  foundations — where  possible  Telford  pitching — 
and  providing  for  efficient  drainage  of  both  road-bed 
and  surface  crust. 

(3)  The  unassailalile  superiority  of  well-made  and 
preferably  bituminous-bound  macadam  roads  for  coun- 
try roads,  and  even  for  the  heaviest  of  traffic,  when  as 
in  this  war  we  have  so  far  improved  our  methods  of 
distributing  live  loads  and  "cushioning"  their  effects. 

(4)  The  outstanding  importance  of  width  in  every 
road,  inasmuch  as  width,  and  width  alone,  can  give : — 

(a)  Free  distribution  of  traffic  over  the  whole 
surface,  thus  increasing  far  beyond  the  proportion  of 
added  width  the  life  of  the  roadway — as  the  outsides 
soon  get  churned  up  under  the  strain  of  increasingly 
heavy  traffic  over  underdrained  and  insufficiently  me- 
talled sides  or  channels  which  thereafter  cease  to  drain 
the  road. 

(b)  An  immense  saving  of  time  to  all  traffic  where 
a  "three-way"  road  is  provided  even  when  a  two-way 
road  would,  under  perfect  conditions,  allow  an  almost- 
uninterru])ted  stream  of  traffic  to  pass  each  way.  Simi- 
larly a  "fourteen  way"  traffic  width  is,  in  heavy  traffic, 
an  immense  time-saver  as  against  a  narrower  roadway, 
even  with  such  expert  drivers  as  the  war  has  produced 
— drivers  the  like  of  which  there  will  never  be  on  any 
ordinary  roads. 

(c)  Width  alone  can  give  an  adequate  thickness  of 
metal  along  the  crown  and  haunches  of  a  road — where 
if  not  strong  enough  the  crust  is  soon  loosened  and 
crushed  through  the  "spreading"  sub-crust  or  weak 
foundation  layer — without  excessive  cross-fall.  Width 
again  is  necessary  for  drainage  and  to  provide  adequate 
abutments,  and,  in  short,  width  is  a  sine  qua  non  for 
that  "generous"  or  "full"  cross-section  which  is  abso- 
lutely essential  for  the  economical  carrying  of  modern 
traffic. 

(d)  Every  additional  foot  of  width  minimizes  both 
the  "transverse"  wear  caused  by  fast  traffic  "pulling 
out"  to  pass  slower  moving  or  when  meeting  all  traf- 
fic, and  also  that  longitudinal  or  central  concentration 
of  all  traffic — but  especially  fast  car  and  heavy  com- 
mercial motor  traffic — which  results  in  "tracking"  and 
the  subsequent  accelerated  rate  of  wear  owing  to  those 
destructive  factors  being  made  worse  by  weather  in- 


fluences and  wet  getting  into  the  whole  road-bed  in- 
stead of  being  drained  o)T  it. 

(5)  The  importance  of  levelled  strips  of  turf  adj- 
oining the  actual  roadway  and  the  absence  of  ditches 
and  cros.s-grips  or  side  drains  and  the  great  advantage 
of  piped-in  side  drains,  especially  on  narrow  roads. 

(6)  Uniformity  of  standard  of  maintenance  and  of 
materials— e.g.,  no  strips  of  bad  pave,  first  on  one  side, 
then  on  the  other,  or  down  the  centre  only,  or  possibly 
across  the  entire  roadway,  and  this  too  on  roads  of 
much  less  importance  than  others  where  quite  import- 
ant streets  are  made  up  with  "very  ordinary"  macadam. 

(7)  The  necessity  of  keeping  trees  well  away  from 
the  roadway  so  that  the  branches  overhang  the  foot- 
path, but  not  the  road .  In  the  course  of  some  hundreds 
of  miles  journeys,  on  even  the  most  important  of  the 
routes  nationales  the  overhanging  branches  and  foliage 
were  often  such  that  only  the  centre  of  the  roadway 
was  available  to  motor  lorries  or  'buses,  and  the  top 
seats  of  the  latter  had  often  to  be  entirely  vacated . 
This  inability  to  use  the  proper  side  of  a  roadway  is 
almost  equally  noticeable  in  some  of  our  own  motor- 
'bus  routes,  and  is  a  grave  source  of  danger.  Of  course 
from  a  military  point  of  view  trees  alongside  roads  are 
bad,  except  perhaps  for  preventing  the  enemy's  obserr 
vation  of  marching  troops. 

(8)  The  incalculable  delay,  expense  and  danger  of 
bottle-neck  lengths,  narrow  bridges  or  odd  lengths  of 
road,  dangerous  corners  and  cross  roads,  railway  cross- 
ings, etc. 

(9)  The  vital  importance  of  providing  footpaths,  or 
even  mere  tracks,  alongside  rural  roads— especially 
those  subject  to  fast  motor  traffic— preferably  well 
away  from  the  road. 

(10)  The  necessity  for  a  constant  and  systematized 
study  by  road  engineers  of  road  traffic,  and  especially 
the  effect  of  the  various  classes  of  traffic  under  various 
weather  conditions  upon  the  various  road-surfacings 
and  other  materials  used  in  the  construction  of  roads 
with  the  co-operation  of  geologists  and  of  chemists 
trained  as  practical  specialists  and  concentrating  their 
energies  on  road-making  materials  and  methods  only 
—in  short,  an  authoritative  body  of  experts  whose  ser- 
vices shall  be  freely  available  to  every  road  surveyor 
or  his  council. 

(11)  The  need  for  a  similar  study  of  traffic  move- 
ments, of  accidents  and  of  enforceable  safety  precau- 
tions and  road  customs,  the  adoption  of  single  large 
board  direction  posts,  the  abolition  of  speed  limits  as 
the  "asses.sment  basis"  of  the  degree  of  danger,  and  the 
strengthening  of  the  law  with  respect  to  real  abuse  of 
the  road,  such  as  driving  to  the  danger  of  the  public, 
etc. 

(12)  Last,  but  not  least,  the  necessity  for  road-en- 
gineers to  combine  to  protect  not  only  their  own  inter- 
ests and  those  of  road  authorities  generally,  but  also 
with  representative  bodies  of  road  users  for  non-i)arty 
purposes  for  the  benefit  of  the  country  whose  industrial 
prosperity  and  success  in  the  coming  trade  war  will  so 
largely  depend  on  the  efficient  management  of  our 
roads — one  of  the  greatest  of  our  national  assets. 


Comparative  figures  issued  by  the  city  architect's 
department  of  Toronto  demonstrate  the  great  increase 
of  building  costs,  even  as  compared  with  one  year  ago. 
In  1917,  during  the  fir.st  four  months,  there  were  211 
brick  houses  erected  at  a  cost  of  $271,650,  while  this 
year  during  the  same  period,  there  were  143  brick 
houses  erected  at  a  cost  of  $388,200. 
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Canada's  Latest  Power  Development  Scheme 

Chippewa  Greek  Diversion  to  Queenston  Heights  Will  Make  Avail- 
able a  Head  of  308  ft.  New  Canal  Will  Also  Draw  Niagara  Water 
from     Above     the     Falls  —  Ultimate     Development     300,000     H.  P. 


TJ^E  most  interesting  item  in  connection  with 
the  convention  of  Hydro  Municijjal  Electrical 
Engineers,  held  in  Niagara  Falls,  last  Friday 
ancl  Saturday,  was  the  inspection  of  the  work 
of  development  in  connection  with  the  new  300,000 
h.p.  plant  of  the  Ontario  Commission.  The  plans  of 
the  commission  have  now  reached  a  stage  when  we  are 
able  to  reproduce  a  lay-out  of  the  whole  scheme  and 
also  a  cross-section  of  the  development  works  at  the 
power-house. 

As  will  be  seen  from  the  drawing,  the  canal  encir- 
cles the  city  of  Niagara  Falls,  Ont.,  having  its  intake 
at  Hog  Lsland,  Chippewa,  and  its  outlet  just  above 
Queenston  and  in  close  proximity  to  the  famous  Brock 
monument.  The  total  length  of  the  canal  is  approxi- 
mately twelve  miles.  After  the  most  careful  study  of 
cost  and  efBciency  figures,  it  was  decided  to  make  an 
open  cut  throughout,  though  for  a  section  of  the 
course  where  there  is  a  heavy  rock  cut  the  advisability 
of  tunnelling  was  carefully  considered.  It  was  shown, 
however,  that  the  advantages  were  in  favor  of  the  can- 
al even  on  this  section. 

The  canal  follows  the  course,  for  about  the  first  four 


miles  of  the  work,  of  the  old  Welland  River,  in  which 
the  direction  of  the  stream  has  been  reversed — that  is, 
the  Niagara  River  is  tapped  at  Hog  Island,  the  water 
being  drawn  west  up  the  Welland  River  some  four 
miles  before  it  turns  north  into  the  canal.  The  grade 
of  the  canal  throughout  is  such  that  the  current  will 
vary  from  one  to  four  miles  per  hour,  the  velocity  over 
the  greater  portion  of  the  distance  being  around  the 
latter  figure.  At  this  higher  sjjeed  there  is  i)racticall} 
no  danger  of  the  formation  of  ice. 

The  work  of  excavation  is  going  along  as  well  as 
could  possibly  be  expected  under  all  the  adverse  condi- 
tions of  the  present  day.  A  feature  of  the  construction 
is  the  use  of  electric  power  down  to  practically  the 
minutest  detail.  The  engineers  of  the  commission 
studied  this  question  very  carefully  and  were  able  to 
show  a  saving  of  almost  50  per  cent,  over  other  sources 
of  power  supply .  One  of  the  features  of  the  excavation 
work  is  an  8-yard  liucyrus  shovel,  also  electrically  oj)- 
erated . 

The  canal  and  all  the  general  works  are  planned 
for  a  de\eIoi)ment  of  300,000  h.]).,  though  it  is  i)roI)- 
able  that  only  100,000    h.p.     ecpiipment     will  actually 


HYDRO-ELECTRIC  POWER  COMMISSION 


NIAGARA  POWER  DEVELOPMENT 


Canal  Intake  at  Hog  Island,  outlet  just  above  Queenston— A  I2'mile  open  cut 


June  19,  1918 


THE    CONTRACT    RECORD 


485 


o 

aj 

1 

IM 

1 

>^ 

^ 

-)-J 

■o 

P 

o            ! 

l; 

^ 

ni 

rt 

o 

P 

o 

0 

c 

0) 

o 

S 

+-* 

rt 

ni 

o 

3 

3 

•a 

42 

O 

o 

'1 

-t-t 

03 
u 

-*J 

(1) 

^H 

w 

Work     of     the 

o 

-4-' 
Oj 

C 

is 
o 
c 

O 

> 
u 

ILl 

U 
4= 

-4-) 

'j: 

OJ 

> 

u 
O 

N 

c 

5 

-a 
1 

E 

o 

5 

u 
o 

-4-> 

nJ 
u 

V 

o 

ent 

c 
o 

p 

3 

0) 

13 

ll4 

3 

g 
O 

£ 
o 

r> 

"o 

0 

O 

CO 

1) 

u 

•a 

C 

o 

;£ 

^■l 

Q 

t^ 

03 

i5 

' 

r^^ 

■ 

P     n! 

(L> 

>, 

cx 

X 

OJ 

o; 

a; 

J= 

o 

nJ 

■  ^ 

J^ 

O 

O     ^ 

t-H 

> 

fc 

[-H 

~' 

'■^  f« 

L 

1 

1 

!• 

■^ 

s     ? 

N^ 

1;^: 

^ 

\ 

^ 

486 


THE    CONTRACT    RECORT) 


June  19.  1918 


be  required  at  the  start.  A  cross-section  showing  the 
general  plan  of  the  fore-bay,  gate-house,  generating, 
and  transforming  house,  is  also  shown  here.  The  total 
head  obtainable  according  to  this  drawing  is  that  ap- 
proximately between  elevation  554.0  and  elevation 
240.0,  a  ditfcrence  of  308.0  ft. 

The  standard  width  of  the  canal  will  be  48  ft.  and 
the  penstocks  connecting  the  head  gates  with  the  tur- 
bine room  will  be  approximately  14  ft.  in  diameter. 
The  turbines  will  be  50,000  h.p.  capacity,  so  that  the 
initial  installation  will  call  for  two  units.  The  ultimate 
installation  will  probably  be  seven  such  units — six  for 
continuous  operation  and  the  seventh  as  spare. 

The  work  of  installation  on  the  50,000  h.p.  addition 
to  the  Ontario  Power  Company's  plant  is  also  going 
lorward,  and  it  is  expected  this  amount  of  power  will 
be  in  readiness  for  the  next  winter's  peak.  When  the 
larger  development  is  completed,  it  is  the  understand- 
ing that  the  new  additional  installation  at  the  O.  t'. 
Company's  plant  will  be  dismantled,  this  being  con- 
sidered an  economical  proi)osition  on  account  of  the 
much  greater  capacity  obtainable  from  the  same  quan- 
tity of  water  owing  to  a  practical  doubling  of  the  head. 

Wall  Construction  by  the 
Cement  Gun 

AN  interesting  feature  in  connection  with  the 
Dominion  Shijjbuilding  Company'  plant  is  in 
the  method  of  constructing  the  walls.  The 
frame  of  the  structure  is  of  ste.el,  while  the  wall 
upenings  are  spanned  by  i)re-cast  beams  reinforced 
with  wire  mesh.  Steel  window  frames  are  used  ex- 
clusively ;  the  wall  openings  are  being  filled  with  the 
cement  gun. 

The  form  work  for  the  o])enings,  for  use  with  the 
cement  gun,  consists  simply  of  wooden  panels  set 
Hush  with  the  inner  surface  of  the  concrete  beams. 
Outside  of  these  is  placed  a  sheeting  of  wire  mesh. 
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held  in  place  at  top  and  bottom  by  .slots  in  the  rein- 
forced concrete  beams  and  by  small  rods  placed  hori- 
zontal!}'. 

The  concrete  mixture  is  then  applied  to  the  mesh 
with  the  cement  gun.  filling  up  the  space  between  it 
and  the  forms,  effectuallv  covering  the  mesh   on   the 


outside,  and  iiuilding  up  a  reinforced  wall  some  four 
inches  in  thickness.  I'inishers  then  trim  off  the  ir- 
regularities and  the  final  wall  presents  a  good  apjjcar- 
ance,  as  shown  by  the  cut. 

The  small  number  of  men  required  to  execute  the 
work,  as  well  as  the  speed  attained  speaks  well  for  the 
effici.ency  of  this  type  of  construction. 


Mistaken   Statement   Re  Linseed  Oil 

Mr.  Norman  Holland,  President  of  the  Holland 
Varnish  Co.,  I.td.,  has  drawn  our  attention  to  an  er- 
ror in  our  issue  of  April  24,  in  which  we  reported  his 
paper  on  "Modern  Varnish  Making,"  read  before  the 
Canadian  Society  of  Civil  Engineers.  The  statement  is 
to  the  effect  that  there  was  no  such  thing  on  the  mar- 
ket as  pure,  raw,  linseed  oil. 

Mr.  Holland  .states  that  what  actually  happened 
was  that  at  the  conclusion  of  his  paper  a  question  was 
asked  by  a  member  present  as  to  whether  the  ordinary 
boiled  linseed  oil  on  the  market  was  pure  or  not.  In 
answering  this  question,  he  said  that  the  bulk  of  the 
ordinary  boiled  linseed  oil  was  what  is  known  as 
"bung-hole  boiled"— that  is  to  say,  it  is  made  simply 
by  adding  a  liquid  drier  to  the  raw  linseed  oil,  and  is 
not  made  in  the  old  way  by  heating  the  oil  to  a  high 
temperature  in  contact  with  powdered  drier.  He  also 
made  the  statement  that  paints  were  not  made  to-day 
with  linseed  oil  only,  as  other  oils  were  used.  The' 
wrong  impression  given  in  our  report  was  due  to  a 
misunderstanding  of  Mr.  Holland's  statement.  Mr. 
Holland  advises  us  that  his  own  company  uses  large 
quantities  of  pure  raw  linseed  oil  and  that  he  has  no 
hesitation  in  saying  that  every  one  of  the  linseed  oil 
companies  in  Canada  produces  absolutely  pure  raw 
linseed  oil.  Mr.  Holland  asks  that,  in  fairness  to  his 
company  and  to  the  linseed  oil  companies,  this  explan- 
ation should  be  given  as  much  prominence  as  the  or- 
iginal report  received.  We  trust  that  this  explanation 
will  make  the  whole  matter  quite  clear. 


Steel  Scaffolding  Used  for  High  Brick 
Walls 

A  method  for  building  high  brick  walls  by  using 
standard  lengths  of  scaffolding  is  described  in  "Con- 
tracting" : 

These  trestles  are  made  with  light  vertical  steel 
angles  fitted  with  diagonal  braces  and  with  top  and 
bottom  bent  clamps  adjustable  by  screws  to  engage 
light  wooden  horizontal  pieces.  After  serving  as  caps 
for  the  lower  story  they  also  serve  as  sills  to  receive 
the  lower  ends  of  the  next  sections  of  trestles,  and  so 
on,  enabling  the  trestles  to  be  built  up  indefinitely  to 
the  required  height  with  transverse  steel  braces  and 
with  longitudinal  diagonal  strips  clamped  on  by  ad- 
justable devices  engaging  the  vertical.s.  In  thi.s'  ca.se 
a  two  panel  extension  of  the  falsework  was  built  at 
right  angles  to  it  providing  a  tower  for  a  material 
hoist. 

The  trestles  come  in  five  standard  lengths  adjust- 
able to  any  height  from  16  in.  to  8  ft.  They  are  very 
quickly  i)ut  together  by  common  labor  and  are  closely 
packed  for  storage  or  transportation,  requiring  much 
less  space  than  wooden  trestles. 


The  military  authorities,  having  taken  over  St.  An- 
drew's College,  Toronto,  for  hospital  purposes,  want  a 
better  outlet  to  Yonge  street  than  by  the  circuitous 
route  along  Roxboro  road. 
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Construction  of  New  Flour  Mill  at  London 

Hunt  Brothers'  Plant  —  Reinforced  Concrete  Beam  and  Column  Design^ 
Alternating  Work  Between  Main  Structure  and  Storage  Tanks  Avoids  Delay 


DURING  the  year  1917  an  up-to-date  flour  mill 
was  constructed  for  Hunt  Bros.,  at  London, 
Ont.  The  structure  consists  of  a  mill  building 
of  reinforced  concrete  beam  and  column  con- 
struction of  six  stories  and  basement.  The  total  height 
from  underside  of  footings  to  top  of  coping  on  walls 
is  104  ft.;  the  size  of  each  floor  is  106  ft.  long  by  52  ft. 
wide.  In  addition  to  the  main  building,  storage  capa- 
city for  the  wheat  is  provided  by  six  circular,  reinforc- 


ed concrete  tanks,  16  ft.  in  diameter  by  75  ft.  in  height, 
each  having  a  capacity  of  about  11,000  bushels.  In  or- 
der to  provide  the  maximum  storage  capacity  the  in- 
terstices between  the  circular  tanks,  wliich  are  located 
in  a  group  at  the  rear  of  the  building  were  also  utilized, 
giving  the  system  a  total  storage  capacity  of  75,000 
bushels.  On  top  of  the  tanks  a  cupola  was  built  to 
house  in  the  conveyors  and  Working  space  for  the  de- 
livery of  wheat  into  the  bins. 

As  the  early  part  of  the  spring  of  1917  was  wet, 
several  serious  delays  were  incurred  in  the  progress  of 
the  excavation  which  was  carried  down  some  12  ft.  in 
a  stifif  clay,  and  which  when  wet  became  very  slippery 
and  difficult  to  work. 

The  general  construction  of  the  mill  building  is  of 
reinforced  column  and  beam  design,  the  steel  for  same 
being  supplied  by  the  Trussed  Concrete  Steel  Com- 
pany. The  wall  spaces  between  the  columns  are  built 
exclusively  of  brick ;  the  windows  are  numerous  and 
of  the  wooden  sash  type  ;  the  column  and  beam  surfaces 
are  left  exposed. 

The  basement  has  a  6  in.  concrete  floor  and  con- 
tains the  boiler  room,  fuel  supply  and  car  pit  for  the  de- 
livery of  wheat  into  the  mill.  On  the  first  floor  are  the 
hopper  scales,  two  100  and  one  60  bushel  scales.  On 
the  second  floor  are  the  storage  bins  and  line  shafting, 
while  the  conveying  and  mill  machinery  are  on  the 
other  floors.    Office  accommodation  is  provided  on  the 


first  floor  by  glass  partitions  in  an    easily    accessible 
part  of  the  building. 

The  floors  throughout  were  carried  out  in  mill  con 
struction  using  .heavy  supporting     timbers  carried  on 
the  concrete  beams.      Three-inch  plank  flooring  was 
then  laid  and  topped  with  a  maple  finishing  floor. 

The  reinforced  concrete  storage  bins  were  design- 
ed by  the  contractors,  and  in  their  construction  the 
sliding  form  method  was  used.  By  suitably  arranging 
the  work  the  tanks  were  poured  practically  continuous- 
ly. The  concrete  work  was  delayed  by  the  wet  weather 
until  the  middle  of  May  when  the  work  was  carried 
out  as  follows. 

The  work  was  first  started  on  the  mill  section  so 
that  generally  the  mill  was  one  floor  ahead  of  the 
tanks.  The  equipment  consisted  of  a  wooden  hoisting 
tower  which  was  built  about  the  centre  of  one  side  of 
the  mill  building  and  the  mixer  was  set  up  at  the  foot 
of  the  tower  so  that  it  delivered  concrete  into  the  tower 
hop])er  which  was  geared  to  a  hoisting  engine  and  ele- 
vated to  the  desired  pouring  level.  All  the  concrete  for 
both  mill  and  tanks  was  therefore  handled  through 
this  tower  which  was  built  up  as  the  work  progressed. 

At  the  top  of  the  tower  the  material  was  dumped 
from  the  tower  hopper  to  another  stationary  hopper 
which  was  provided  with  a  hand-operated  valve .  From 
this  point  the  concrete  was  distributed  to  the  different 
sections  by  using  buggies  running  along  temporary 
platforms. 

When  filling  the  tank  forms  the  concrete  was 
wheeled  to  a  point  on  the  mill  floor    adjacent    to  the 


tanks  and  let  down  a  chute  into  another  hopper  which 
rested  on  a  platform  over  the  top  of  the  tanks.  From 
this  platform  ample  space  was  afforded  for  handling 
the  steel  and  jjouring  the  concrete  evenly  all  around 
the  tank  circumference. 

In  order  to  proportion  the  work  and  avoid  delay. 
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the  sliding  tank  forms  were  filled;  then,  while  the 
cement  was  setting  and  the  forms  were  being  lifted 
ready  for  another  pouring,  the  concreting  in  the  mill 
portion  of  the  work  was  carried  on. 

The  maximum  depth  of  pour  on  the  tanks  was  five 
feet,  this  being  rather  more  than  the  de])th  of  the  tank 
forms.  This  was  done  by  starting  the  pouring  early  in 
the  morning,  so  that  by  the  middle  of  the  afternoon  the 
concrete  which  was  poured  first,  would  be  set  hard 
enough  to  be  self-supporting  and  the  forms  could  be 
slightly  raised.  It  should  be  remembered  that  this  pro- 
cedure was  made  possible  by  the  hot  weather,  other- 
wise this  speed  could  not  have  been  attained.  Not- 
withstanding the  delay  at  the  beginning  of  the  work 
due  to  the  weather,  the  whole  of  the  concrete  was  pour- 
ed by  the  first  week  in  September. 

In  addition  to  the  present  storage  capacity,  a  wood 


crib  bin  of  a  capacity  of  20,000  gals,  has  since  been  con- 
structed, thus  raising  the  total  storage  to  95,000  bush- 
els. 

Trans])ortation  facilities  are  well  provided  for  as  the 
mill  is  supplied  with  sidings  of  both  the  Grand  Trunk 
and  Canadian  Pacific  Railways.  In  addition,  the 
grcnmds  have  been  laid  out  with  a  view  to  comliining 
natural  attractiveness  with  the  necessary  driveway  ac- 
commodation for  teaming  j)urposes.  In  front  of  the 
mill  and  about  16  feet  from  the  loading  platform  is  a 
grass  and  flower  plot  52  ft.  x  40  ft.,  while  the  driveway 
from  Nightingale  Ave.,  is  carried  around  the  plot,  giv- 
ing ample  room  for  the  incoming  and  outgoing  traffic. 
Messrs.  "Watt  &  lilackwell,  oi  London,  were  the 
architects,  while  the  machinery  for  the  mill  was  .sup- 
plied by  Canadian  Allis-Chalmers.  The  contractors 
were  Archibald  &  Holmes,  Toronto. 


Organization   for  Sewer  Construction  Work 

Methods  Adopted  in  Chicago — Thorough  Systematizing  Produces 
Very  Efficient  Results— Co-ordinating  Work  of  Men  and  Machinery 
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1  FFERENT  methods  of  sewer  construction  are 
continually  being  presented,  which  offer  in- 
creased facilities  for  the  handling  of  material 
and  reducing  the  number  of  workmen  requir- 
ed. Owing  to  the  wide  variance  in  the  conditions  under 
which  the  work  is  carried  out  and  the  large  number  of 
different  types  and  sizes  of  sewers,  each  having  its  spe- 
cial adaptation  for  certain  grades  conditions  of  flow 
and  ease  of  construction  in  certain  kinds  of  under- 
ground formations,  it  is  evident  that  the  work  for  each 
tyi)e  should  be  carefully  classified  as  to  the  proper  or- 
ganization of  forces,  class  of  machinery  best  suited  to 
the  work,  and  the  most  efficient  means  of  lowering 
construction  costs.  Mr.  H.  E.  Hudson,  Division  En- 
gineer of  the  Bbard  of  Local  Improvements,  Chicago, 
discusses  in  the  following  article  in  Municpial  Engin- 
eering the  methods  used  in  sewer  construction  in  that 
city; 

In  Chicago,  there  has  been  a  natural  division  of 
fewer  work  into  classes.  The  first  class  of  construc- 
tion, we  may  say,  is  the  sewer  work  constructed  in 
machine  excavation.  This  class  further  subdivides  it- 
self into  the  small  and  large  sewers. 

The  design  of  excavating  machinery  and  the  deve- 
lopment of  its  use  in  field  construction  has  drawn  a 
natural  line  of  division  between  the  large  and  small 
sewers  somewhere  between  3  ft.  and  4  ft.  in  diameter. 
Sewers  ranging  in  size  from  3  ft.  down  are  classed  as 
small  sewers,  and  those  ranging  from  4  ft.  up  are  class- 
ed as  large  sewers. 

Small  Sewers. 
Machines  which  handle  the  small  sizes  of  sewers  are 
usually  develo])ed  for  speed  of  travel  for  the  narrower 
trenches,  and  their  efficiency  has  been  worked  out  on 
this  class  of  work.  Actual  yardage  of  excavated  ma- 
terial is  large,  but  it  is  excavated  in  small  uaits  and  at 
a  great  speed.  These  machines  are  often  equipped 
with  changeable  speeds  and  various  sized  buckets  or 
other  arrangement  for  trench  width  such  as  will  en- 
able them  to  dig  trenches  for  sewers  larger  than  those 
indicated  in  the  general  classification  as  small.  l'"or  in- 
stance, there  are  three  types  of  machines  of  the  endless 
belt  type,  capable  of  excavating  for  small  pipe  sewers 


at  great  speed  that  can  be  geared  down  and  made  to 
dig  trenches  for  sewers  up  to  5  ft.  in  diameter.  The 
contractors  in  general,  however,  seem  to  draw  the  div- 
iding line  about  where  it  has  been  indicated,  and  show 
considerable  hesitation  in  over-stepi)ing  the  limits  in- 
dicated. Other  contractors  have  tried  the  use  of  larger 
machines  capable  of  excavating  for  the  larger  size  sew- 
ers equipped  with  special  fittings  for  digging  small  pipe 
sewers.  The  loss  in  efficiency  has  been  much  more 
apparent  in  these  cases.  While  it  may  be  possible  to 
equip  the  machines  used  on  some  of  the  larger  sizes, 
the  reverse  condition  is  not  so  true,  and  usually  little 
economy  has  been  accomplished  in  the  use  of  heavy 
machinery  for  lighter  work. 

Hand  Excavation  and  Miscellaneous  Class. 
In  addition  to  the  work  constructed  in  machine  exca- 
vation there  are  two  other  classes  of  work,  namely, 
those  constructed  in  hand  excavation  and  a  miscellan- 
eous class.  Hand  excavation  on  certain  classes  of  work 
may  be  due  to  special  conditions,  such  as  rock,  running 
sand,  etc.  The  third  class,  called  "miscellaneous,"  in- 
cludes such  work  as  digging  up  and  rebuilding  exist- 
ing sewers,  or  the  construction  of  new  relief  sewers  in 
closely  built-up  communities.  This  last  class  usually 
requires  special  machinery  for  excavation,  or  possibly 
hand  excavation  under  particularly  difficult  conditions. 

Development  of  Excavating  Machinery. 

Going  back  to  the  classifications  of  work  done  in 
machine  excavation,  we  find  that  the  greatest  progress 
has  been  made  in  the  development  of  machinery  for 
this  kind  of  work  on  the  so-called  smaller  sizes.  Dur- 
ing the  last  ten  years  approximately  six  different  types 
of  machines  with  which  the  writer  has  been  familiar 
have  been  develo])ed  and  tried  out  in  the  Chicago  field. 
Two  of  these  machines  have  survived  as  lieing  the  most 
efficient  and  satisfactory  for  this  work.  Each  of  these 
machines  has  gone  through  a  process  of  evolution  so 
that  one  would  scarcely  recognize  the  present  tj'pe  of 
machine  as  a  development  from  its  original  form.  Some 
]>arts  have  been  made  stronger,  some  of  the  methods 
of  handling  excavated  material  have  been  changed,  and 
the  tendency  on  the  whole    has   been  toward  a  more 
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rapid  excavation.  This  tendency  toward  speed  in  exca- 
vation has  necessitated  the  contractors  increasing  the 
efficiency  of  the  organization  which  is  to  follow  behind 
the  excavating  machine. 

Organization  of  Forces. 

The  organization  of  the  field  force  surrounding  one 
of  these  machines  may  be  divided  into  three  separate 
groups:  the  excavating  organization,  the  constructing 
organization,  and  the  backfilling  organization. 

The  constructing  organization  may  be  further  sub- 
divided into  that  which  constructs  the  sewer  proper 
and  that  which  constructs  the  various  structures  con- 
nected with  the  sewer,  such  as  manholes  and  catch- 
basins. 

Excavating  Organization. 

In  the  excavating  organization,  if  the  outfit  is  oper- 
ated by  steam,  we  find  an  operator  and  fireman  on  the 
machine.  There  is  another  man  carrying  coal  and 
levelling  the  ground  ahead  of  the  machine.  Immedi- 
ately behind  the  machine  there  are  two  men  engaged 
in  handing  down  sheeting  and  steadying  it  until  one 
of  the  bottom  men  has  placed  the  cross  bars  between 
the  upright  sheeting.  Following  the  excavating  mach- 
ine in  the  bottom  of  the  trench  there  are  usually  two 
men ;  one  man  engaged  in  throwing  the  loose  excavat- 
ed material  ahead  to  the  buckets  as  they  pass  around 
and  placing  sheeting  and  braces,  and  the  other  man 
engaged  in  trimming  up  and  smoothing  the  bottom  of 
the  trench  so  that  the  pipe  laying  may  follow  rapidly. 
This  gives  a  total  of  seven  men  in  this  group. 

Constructing  Organization. 

Following  this  group  comes  the  constructing  or- 
ganization laying  the  sewer  proper.  Here  we  have  one 
man  in  the  bottom  laying  the  pipe,  and  under  Chicago 
conditions  we  have  a  bricklayer  sealing  oft'  the  pipe  and 
junctions  as 'rapidly  as  they  are  laid.  On  the  surface 
of  the  ground  there  is  one  man  passing  pipe  down  to 
the  pipelayer  and  one  man  engaged  in  carrying  pipe 
from  the  side  of  the  street  to  the  trench.  In  this  por- 
tion of  the  constructing  crew  there  are  four  men. 

In  addition  to  this  construction  group  there  is  a 
force  engaged  in  building  manholes  and  catchbasins. 
This  force  usually  consists  of  one  bricklayer,  one  brick- 
layer's tender,  one  brick  tosser,  one  brick  carrier,  one 
cement  carrier,  and  perhaps  an  odd  laborer.  In  this 
group  then  there  are  six  men. 

As  an  added  number  to  these  two  constructing 
groups  there  will  be  the  cement  mixer  and  another  odd 
laborer,  all  under  the  supervision  of  a  competent  fore- 
man. 

r,22 
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Scheme  for  Relieving  Tired  Men. 

When  ground  conditions  are  favorable  and  the 
average  excavation  does  not  exceed  8  ft.  or  9  feet,  deep, 
these  excavating  machines  are  capable  of  digging  from 
1,200  to  1,600  ft.  of  trench  in  a  working  day  of  eight 
hours. 

The  handling  of  the  material  for  the  construction 
of  this  kind  of  sewer  becomes  a  very  great  problem, 
and  it  is  frequently  necessary  to  make  changes  in  the 
men  so  that  the  burden  of  the  hard  and  fast  labor  will 
not  fall  too  long  upon  the  shoulders  of  any  one  or  two 
men.  When  the  contractor  has  reason  to  expect  that 
he  is  going  to  make  this  rapid  progress,  or  when  the 
size  of  the  sewer  becomes  20  in.  in  diameter  or  greater, 
he  usually  supplies  from  3  to  6  additional  laborers  who 
are  kept  busy  at  odd  work  around  the  machine  and  are 
kept  as  alternatives  for  replacing  the  men  in  the  regu- 
lar organization  when  they  become  tired. 

Backfilling  Organization. 

The  backfilling  on  such  a  job  is  usually  done  by  a 
type  of  backfilling  machine,  several  of  which  have  been 
developed  to  meet  the  demand  created  by  the  perfect- 
ing of  the  excavating  machinery.  One  of  the  most  pop- 
ular among  the  gasoline  driven  machines  is  the  Par- 
son's trench  filler.  This  machine  requires  one  man  to 
operate  the  machine  and  one  man  to  guide  and  steady 
the  bucket  or  bucket  board.  Several  attempts  have 
been  made  to  do  away  with  the  man  guiding  the  buck- 
et or  bucket  board,  but  up  to  the  present  time  no  type 
of  machine  has  been  developed  which  completely-eli- 
minates  this  man.  This  is  particularly  true  of  the  light- 
er machines  used  for  this  work.  There  have  been  one 
of  two  heavier  machines  developed  carrying  a  heavier 
bucket  board,  which  apparently  needed  only  occasional 
steadying  by  hand,  but  these  machines  have  been  so 
much  heavier  and  more  cumbersome  that  the  rate  of 
progress  they  have  shown  has  not  compared  favorably 
with  the  lighter  machines  requiring  the  additional  man. 
These  machines  have  not  been  capable  of  backfilling 
each  day  all  of  the  trench  excavated  by  the  excavating 
machine,  but,  as  there  are  usually  delays  of  one  kind 
or  another  arising  on  this  kind  of  work.'the  machines 
are  on  the  whole  able  to  maintain  an  average  rate  of 
backfilling  about  equivalent  to  the  average  rate  of  ex- 
cavation. 

Including  the  night  watchman,  the  total  organiza- 
tion for  such  work  will  usually  number  22  to  28  men. 
The  actual  number  employed  may  be  as  low  as  22 
when  skilled  and  well-trained  men  are  employed.  There 
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Fig     1— Chicago    organization    for    constructing    small    sewers    with    power  excavators  and  backfillers 
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are  usually  some  new  men  in  the  group  and  this  will 
necessitate  additional  men  up  to  the  number  indicated. 

Standard  Reduced  Form  of  Organization. 

The  general  organization  indicated  for  the  smaller 
sewers  is  that  which  would  be  used  by  a  contractor 
e(|uipped  with  a  machine  capable  of  performing  the 
amount  of  work  indicated  for  the  8-hour  day.  There 
are  several  contractors  in  Chicago  equipped  with  exca- 
vating machines  for  this  class  of  work,  whose  mach- 
ines are  not  capable  of  the  rate  of  excavation  indicated 
in  the  foregoing  organization.  In  order  to  balance 
their  efficiency  and  co.sts  so  that  they  may  compete 
with  the  others,  it  becomes  necessary  for  them  to  eli- 
minate some  of  the  workmen. 

A  gasoline  driven  machine  eliminates  the  firemen . 
It  also  eliminates  the  necessity  of  carrying  coal  or 
maintaining  a  water  line.  The  ^xtra  duties  of  this  coal 
passer  are  usually  performed  by  the  man  handling 
sheeting  or  by  the  odd  laborers.  As  the  speed  is  not  so 
great,  there  is  only  one  man  in  the  bottom  behind  the 
machine  who  does  all  the  bracing  and  trimming.  The 
(organization  used  for  digging  is  therefore  reduced  to 
four  men  instead  of  seven. 

The  constructing  organization  is  about  the  same 
as  that  indicated  in  the  former  organization,  except 
that  there  is  an  opportunity  to  do  away  with  the  men 
carrying  pipe  from  the  side  of  the  street.   If  the  ma- 


other  conditions  will  enter  to  cliangc  this  standard  or- 
ganization.. 

Keeping  Close  to  the  Machine. 

It  is  an  unwritten  rule  on  this  class  of  work  that  the 
laying  of  the  sewer  and  the  construction  of  manholes 
on  the  sewer  should  follow  as  closely  behind  the  exca- 
vating machine  as  possible.  The  efficiency  of  this  me- 
thod is  apparent.  It  is  not  then  necessary  to  sheet  or 
brace  the  walls  of  the  trench  as  thoroughly  as  where 
other  procedure  is  followed.  The  machine  automati- 
cally sets  the  pace  for  the  workmen  to  follow  and  this 
has  a  tendency  to  increase  the  speed  of  the  workmen. 
The  contractor  is  also  enabled  to  keep  his  organization 
together  and  under  his  eye.  One  of  the  greatest  eco- 
nomies which  the  contractor  can  accomplish  is  found 
in  the  utilizing  of  the  odd  laborers  or  spare  workmen 
on  such  work.  When  these  men  are  not  actually  per- 
forming some  duty  in  connection  with  the  excavation 
for  or  construction  of  the  sewer,  they  can  be  used  in 
backfilling  over  the  pipe,  digging  out  braces  and  sheet- 
ing and  carrying  them  ahead,  moving  cement  boxes, 
and  the  multitude  of  small  duties  that  are  found  in  at- 
tending such  construction  work. 

Keeping  Expensive  Men  Busy. 

The  balancing  of  the  work  so  that  the  higher  priced 
men,  such  as  bricklayers,  machine  men,  etc.,  are  not  al- 
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Fig.   2— Chicago  Organization   for  constructing  short  lengths  of  small   sewers   with   gasoline  ditcher  and   backfiller 
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terial  is  properly  distributed  along  the  line  of  the  work, 
there  is  also  an  opportunity  to  do  away  with  the  man 
who  carries  brick.  Such  an  organization  is  indicated, 
and  carries  a  total  of  14  workmen  under  the  direction 
of  one  foreman . 

Such  an  organization  is  used  for  the  construction 
of  small  lengths  of  work,  and  it  is  very  often  possible 
for  the  contractor  to  do  away  with  one  bricklayer  in 
such  an  organization,  allowing  the  pipe  to  be  laid  and 
sealed  by  the  bricklayer,  and  then  during  the  occasion- 
al delays  having  the  bricklayer  go  back  and  consti-uct 
necessary  manholes,  allowing  the  catchbasins  to  be  left 
until  the  sewer  proper  has  been  constructed.  He  can 
then  so  arrange  his  organization  that  a  portion  of  the 
workmen  are  excavating  for  catchbasins  while  the 
bricklayer  is  building  them. 

The  outfit  for  backfilling  is  the  same  as  that  indi- 
cated for  the  other  organization. 

It  must  be  understood  that  these  organizations  are 
set  up  as  types  of  standard  organization  such  as  might 
be  used  for  certain  classes  of  work,  and  that  various 
contractors  interchange  or  rearrange  the  labor  to  suit 
special  conditions  on  their  work.  Variations  in  soil 
cliaracter,  depth  of  excavation,  size  of  sewers  and  many 


lowed  to  stand  idle  is  one  of  the  great  problems  of  this 
class  of  work.  The  preparation  of  the  excavation  for 
the  construction  of  manholes  and  catchbasins  for  the 
bricklayers  and  the  steady  repair  or  moving  of  the  ma- 
chine will  tax  the  contractor's  ingenuity  to  the  utmost. 
Most  of  the  work  done  by  the  contractors  in  Chicago. 
who  have  followed  this  construction  for  a  number  of 
years,  is  as  carefully  planned  and  timed  as  one  could 
imagine. 

Use  of  Steam  Shovels. 

In  regard  to  the  larger  sewers  constructed  in  ma- 
chine excavation  there  has  been  little  change  in  the 
general  tvpe  of  machine  used  for  this  work.  About 
1893  a  Chicago  contractor  conceived  the  idea  of  mount- 
ing a  steam  shovel  on  stringers  across  the  trench  and 
excavating  for  the  larger  sizes  of  sewers  with  this 
machine.  This  practice  has  been  developed  somewhat, 
and  the  efficiency  of  the  organization  constructing  the 
work  in  this  kind  of  excavation  has  been  greatly  im- 
proved, and.  while  the  general  arrangement  is  the 
same,  the  cost  figures  and  the  rate  of  progress  show 
that  the  Chicago  contractors  regard  it  as  an  efficient 
and  economical  method  of  constructing  sewers. 

Manufacturers  of  steam  shovels   have   constructed 
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special  booms  and  clipper  sticks  for  deeper  excavations 
and  have  equipped  these  steam  shovels  with  larger 
drums  and  more  powerful  engines,  showing  that  they 
have  recognized  this  field  of  work. 


of 


Organization  for  Construction  of  Large  Sewers. 

The  organization  of  the  force  for  the  construction 
a  large  sewer  varies  greatly 

r.55 


with    the  size  of  the 


and  the  wall  of  the  trench.  The  signal  is  then  given 
for  the  move  ahead,  and  the  four  men  on  the  surface 
"stand  by"  to  watch  the  rollers  as  the  machine  is  pull- 
ed ahead.  While  this  is  being  done  the  four  men  in 
the  bottom  are  usually  engaged  in  putting  in  perman- 
ent braces  and  stringers  for  the  section  which  has  just 
been  "sheeted". 

The  progress  of  the  steam  shovel,  aside  from  the 
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Fig.    3 — Chicago    Organization   for   constructing    large   sewers    with    use    of   heavy  machinery 

1.  Foreman.  On  Machine;  2,  Engineer,  li,  Craneman ;  4,  Fireman.  E.\cavating  Organization:  5,  6,  7  and  8,  Bottom  Trimmers  and  Bracers; 
9,  10,  11  and  12,  Sheeting  Passer  and  Roller  Tender;  13,  Coal  Passer;  14,  Bottom  Trimmer.  Bottom  or  Invert  Organization:  15,  16,  17  and  18, 
I'riclc  Layers;  19  and  20,  Brick  Layers'  Tenders;  2i  and  22,  .Scaffold  Men;  '2H  and  24,  Brick  Tosscrs ;  2.5  and  26,  Brick  Wheelers;  27  and  28, 
Cement  Carriers;  29  and  30,  Cement  Mixers;  31,  Laborer;  32,  Form  or  "Center"  Setter.  Arch  Organization:  3.3,  34,  35  and  36,  Brick  Layers; 
37  and  38,  Brick  Layers'  Tenders;  39  and  40,  Scaffold  Men;  41  and  42  Brick  Tossers ;  43  and  44,  Brick  Wheelers;  45  and  46,  Cement  Carriers; 
47  and  48,  Cement  Mixers;  49,  Laborer;  50,  Foreman  in  Charge  of  Constructing  Organization;  51,  52  and  53,  Laborers  Pulling  Sheeting;  54  and 
55,    laborers    Carrying    Sheeting.       Backfilling    Organization:    56    and    57,  Laborers;    58,    Operator    on    Backfilling    Machine. 
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sewer  and  the  depth  and  character  of  the  excavation. 
In  a  manner  similar  to  that  outlined  in  the  small  sewer 
work,  this  orgonization  may  be  divided  into  three 
groups ;  the  excavating,  the  constructing,  and  the  back- 
filling organizations. 

Type  of  Organization  on  Large  Sewers. 

As  a  type  of  organization,  let  us  take  the  force  used 
to  construct  a  5-ft.  circular  brick  sewer  in  an  average 
cut  of  15  ft.  See  Fig.  3.  The  excavating  force  on  such  a 
job  consists  of  the  engineer,  fireman  and  craneman  on 
the  steam  shovel ;  one  man  is  also  engaged  in  carrying 
coal  to  the  shovel.  Working  immediately  around  the 
shovel  there  are  two  men  engaged  in  carrying  planks 
and  rollers  ahead  to  provide  the  runway  for  the  ma- 
chine. In  addition,  there  are  two  men  engaged  in  car- 
rying up  sheeting  and  bracing  from  the  rear  of  the 
trench  and  placing  it  so  that  it  may  be  easily  reached 
when  it  is  necessary  to  sheet  a  new  section  of  the 
trench .  Working  directly  below  the  shovel  in  the  bot- 
tom of  the  cut  there  are  four  men;  two  of  these  men 
are  usually  engaged  in  trimming  and  shaping  the  bot- 
tom preparatory  to  laying  the  brick  work,  and  the 
other  two  are  usually  engaged  in  running  forward  be- 
tween each  cut  of  the  dipper  and  trimming  the  banks 
so  that  the  sheeting  will  assume  a  straight  line. 

When  the  signal  is  given  to  the  engineer  that  the 
excavation  has  proceeded  to  a  proper  point  the  four 
men  in  the  bottom  carry  forward  a  temporary  scafifold 
and  quickly  place  it  across  the  trench.  This  usually 
consists  of  two  or  three  pieces  of  2-in.  pipe  cut  so  that 
they  just  span  the  width  of  trench.  Upon  these  are 
placed  2-in.  planks  so  that  when  the  men  stand  upon 
these  planks  they  can  reach  the  level  of  the  stringers 
supporting  the  sheeting.  The  four  men  on  top  then 
pass  down  the  stringers  and  sheeting  for  the  new  sec- 
tion of  trench  to  these  men  on  the  scafifold. 

After  the  stringer  has  been  placed  and  the  sheeting 
dropped  in  behind,  the  men  on  the  top  usually  cut  down 
a  little  fine  material  so  that  when  the  brace  is  tighten- 
ed there  is  a  firm  and  even  bed  between  the  sheeting 


ability  of  its  operator,  is  almost  entirely  dependent 
upon  the  rapidity  with  which  this  organization  carries 
out  its  work. 

Rates  of  Progress. 

There  have  been  several  instances  under  the  obser- 
vation of  the  writer  where  the  sheeting  and  bracing  of 
a  section  of  trench  and  the  move  ahead  have  been  com- 
pleted in  from  4  to  9  minutes  on  the  type  of  work  in- 
dicated. The  writer  has  also  been  familiar  with  several 
organizations  where  this  same  work  took  from  15  to 
25  minutes. 

In  addition  tO  the  two  men  indicated  as  trimming 
the  bottom  of  the  trench,  most  contractors  have  found 
that  it  was  to  their  advantage  to  have  an  additional 
man  in  the  bottom  setting  the  form  for  the  brick  work 
and  finally  shaping  the  trench.  Nearly  all  contractors 
have  found  that  it  also  pays  to  have  a  foreman  whose 
duties  are  entirely  concerned  with  the  operation  of  this 
excavating  crew.  It  is  his  duty  to  see  that  the  steam 
shovel  is  properly  lined  up,  that  the  sheeting  and  brac- 
ing is  done  properly,  and  that  the  efficiency  of  the 
whole  organization  is  at  its  top  notch. 

Such  an  organization  will  dig  from  160  to  200  ft.  of 
trench  in  good  clay  soil  in  a  working  day  of  8  hours. 

If  the  construction  organization  is  such  as  will  keep 
pace  with  this  orgonization,  these  rates  can  be  main- 
tained. Usually,  however,  it  is  found  that  the  rates  of 
speed  on  the  average  are  not  such  as  to  justify  an  organ- 
ization capable  of  constructing  200  ft.  of  this  class  of 
work . 

The  writer  is  familiar  with  a  number  of  pieces  of 
construction  of  this  class,  where  the  constructing  or- 
ganization was  limited  to  160  ft.  to  180  ft.  per  day,  and 
the  excavating  organization  were  allowed  to  go  home 
after  completing  a  sufficient  amount  of  trench.  These 
men  realizing  that  they  were  working  for  their  own 
personal  gain,  therefore  developed  a  great  efficiency 
and  were  known  to  go  home  at  2  and  3  o'clock  in  the 
afternoon  after  com|)leting  a  sufficient  amount  of  work 
for  that  day. 

The  construction  organization  which  follows  behind 
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this  excavation  is  developed  into  two  parts,  but  quite 
differently  fi'om  the  division  on  the  small  work.  It  is 
customary  on  this  work  to  organize  the  forces  into 
what  are  known  as  "bottom"  or  "invert"  and  "arch" 
crews.  The  "invert"  gang  constructs  the  lower  half 
of  the  sewer  from  the  flow  line  to  the  spring  line.  If  is 
then  necessary  for  the  contractor  to  set  up  a  tempor- 
ary centre  for  the  support  of  the  "green"  brick  work 
and  the  arch,  and  on  this  the  "arch"  gang  constructs 
the  upper  half  of  the  swer. 

Invert  and  Arch  Gangs. 

The  constructing  organization  for  the  "invert"  of 
a  sewer  of  the  size  indicated  would  consist  of  four 
bricklayers  with  two  bricklayer  tenders,  two  scaffold 
men,  and  two  brick  tossers.  Carrying  or  wheeling  brick 
to  these  tossers  are  two  brick  wheelers,,  and  carrying- 
cement  are  two  cement  carriers.  It  has  been  found 
very  advantageous  on  this  class  of  work  to  set  u]) 
guard  stakes  and  sheeting  along  the  side  of-the  trench 
against  which  the  brick  can  be  piled  in  quantity  suffi- 
cient for  the  masonry  work  so  that  all  of  the  brick  will 
be  within  easy  reach  of  the  brick  tosser  and  no  delay 
result  in  his  reaching  for  material.  It  has  also  been 
found  that  a  long  plank  thrown  across  the  trench  will 
-enable  the  cement  carrier  to  hand  his  cement  directly 
to  the  scaffold  men  and  thereby  occasion  little  delay 
in  stopping  the  brick  tossers.  These  cement  carriers 
watch  their  opportunity  and  when  the  brick  tossers 
and  scaffold  men  stop  for  a  moment,  as  they  usually 
do  on  this  work,  the  cement  is  passed  down  cpiickly  to 
the  tenders  in  the  bottom  and  the  tossing  of  brick  re- 
sumed with  almost  no  delay.  It  has  also  been  found 
that  two  cement  mixers  are  needed  for  this  work ;  one 
mixer  is  usually  preparing  sand  and  cement  and  get- 
ting the  next  batch  of  cement  ready  while  the  other 
is  engaged  in  tempering  and  turning  over  the  mortar 
which  is  being  used.  By  the  time  his  box  is  empty  the 
other  is  ready  for  use.  These  men  are  usually  assisted 
by  one  laborer.  As  soon  as  the  invert  is  completed 
the  joints  are  "struck"  and  the  organization  moves 
ahead  into  the  next  "bottom." 

Between  the  "bottom"  gang  and  the  "arch"  comes 
the  "centre  setter."  It  is  his  duty  to  "strike"  or  take 
down  the  centres  after  the  work  is  set,  carry  them  for- 
ward and  set  them  up  ready  for  the  new  work.  This 
work  usually  requires  a  major  portion  of  his  time,  but 
when  a  man  becomes  skilled  at  the  work  he  has  con- 
siderable time  during  which  he  is  usually  engaged  in 
"cleaning  down"  the  arch  or  wheeling  ahead  the  sur- 
plus cement  from  the  completed  work.  On  these  forms 
fhe  "arch"  gang  constructs  the  brick  work  in  two  sec- 
tions. Usually  there  are  four  bricklayers  in  such  a 
crew  working  in  pairs.  The  two  leading  bricklayers 
construct  the  wall  from  the  spring  line  up,  turning  the 
so-called  "quarter,"  while  the  two  followers  close  or 
"key  up"  the  arch. 

Maintaining  Progress  Balance    Between    Invert  and 
Arch  Gangs. 

The  organization  for  cement  and  brick  is  practical- 
ly identical  with  that  of  the  "bottom"  crew.  When  it 
is  necessary  to  construct  a  manhole  on  the  sewer,  one 
bricklayer  is  usually  detailed  for  this  work.  This  ne- 
cessitates a  slight  rearrangement  of  the  gang  and  usu- 
ally slows  up  the  arching  process,  and  it  frequently 
Ijccomes  necessary  to  bring  back  the  bricklayers  from 
the  bottom  and  turn  a  sufficient  amount  of  arch  so  that 
it  may  be  kept  fairly  close  behind  the  invert  construc- 
tion.   Any  such  rearrangement  of  crew  results  in  con- 


fusion, and  the  contractors  are  more  apt  to  put  on  extra 
bricklayers  in  either  "bottom"  or  "arch"  gang  so  that 
projjcr  balance  may  be  maintained.  The  difficulty  in 
employing  an  e.^tra  bricklayer  comes  from  the  fact  thai 
it  usually  necessitates  the  employment  of  an  extra  ten- 
der. These  tenders  are  capable  of  handling  material 
for  two  bricklayers,  and  the  contractors  are  more  apt 
to  employ  two  bricklayers  at  a  time  and  endeavor  to 
1)alance  the  rate  of  construction  by  sending  them  from 
the  bottom  back  to  the  arch  and  vice  versa.  Such  an 
extra  crew  understands  its  duties  and  performs  them 
wth  less  confusion  than  that  occasioned  by  the  transfer 
of  the  whole  "bottom"  or  "arch"  gang. 

In  charge  of  this  constructing  organization  there 
is  usually  a  foreman  whose  sole  duty  is  to  see  that  the 
materials  are  kept  moving  properly  and  regularly  to 
the  workmen,  and  that  the  proper  balance  in  rates  of 
construction  is  maintained  between  the  arch  and  the 
invert.  Following  this  constructing  crew  there  are  usu- 
ally three  or  four  men  taking  out  braces  and  removing 
sheeting  from  the  trench.  Supplementing  this  work 
there  are  two  men  engaged  in  carrying  this  material 
ahead  to  the  new  excavation.  Where  the  .shovel  is 
maintaining  a  fair  rate  of  excavation,  the  travel  of  these 
men  from  the  rear  to  the  shovel  may  be  as  much  as 
200  or  300  ft.  As  the  sheeting  and  braces  are  easily 
taken  out,  the  men  engaged  in  their  removal  usually 
have  sufficient  time  to  cut  down  the  sides  of  the  bank 
and  backfiill  around  the  sides  or  quarters  of  the  sewer 
before  the  centres  are  struck. 

Backfilling  with  Orange  Peel  Bucket  and  Locomotive 

Crane. 

Following  this  organization  comes  the  backfilling. 
On  the  class  of  work  indicated  several  types  of  back- 
fillers have  been  developed.  The  range  of  experiments 
for  this  purpose  seem  to  have  covered  the  whole  field. 
Almost  every  imaginable  type  of  machine  has  been 
tried  out — drag  line  buckets,  orange  peel  buckets,  clam 
shell  buckets  and  many  special  types  of  buckets  have 
been  tried.  In  general,  the  Chicago  contractors  have 
conceded  that  the  best  type  of  machine  for  this  class 
of  work  is  the  orange  peel  bucket  carried  by  a  locomo- 
tive crane.  This  machine  is  .self-propelling,  has  a  wide 
range  of  operation,  and  is  capable  of  cleaning  up  the 
work  in  very  good  shape,  and  is  usually  operated  by 
one  man.  It  has  been  found  that  two  laborers  accom- 
panying such  a  machine  are  usually  sufficient.  These 
men  adjust  the  track  or  run-way  for  the  machine  and 
maintain  the  water  connections.  Such  an  organization 
as  that  indicated  is  example  for  maintaining  the  rate  of 
speed  indicated  under  the  excavating. 

The  employment  of  unskilled  labor  in  this  class  of 
work  has  usually  been  disastrous  and  the  time  and  lab- 
or spent  in  training  them  is  usually  far  more  costly 
than  the  higher  wage  paid  to  the  skilled  workmen. 

As  in  the  case  of  the  smaller  sewers,  the  opportuni- 
ties for  economy  are  many.  Delays  in  machine  excava 
tion  due  to  breakdown  of  machinery  or  bad  or  caving 
ground  under  ^he  shovel  often  require  the  contractor 
to  readjust  his  organization  entirely  and  even  under  the 
best  conditions  the  contractor  must  be  constantly  on 
the  alert.  One  of  the  frequent  sources  of  delay  is  lack 
of  sheeting.  If  the  ground  becomes  very  good  the 
contractor  is  tempted  to  si)eed  up  the  excavating,  and 
soon  finds  himself  with  all  his  sheeting  in  i)lace  and 
nothing  left  for  the  new  excavation.  Oftentimes  the 
excavated  trench  will  cave  under  the  sheeting  and  re- 
((iiire  excavation  by  hand  on  scaffold.  This  introduces 
great  delay. 
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Estimating  Methods  for  the  Contractor 

A  Vital  Factor  in  the  Business— Accurate  Records 
Necessary  —  Some    Examples    of   Typical    Practice 


THE  ordinary  business  man,  in  order  to  keep 
tab  on  his  profit  and  loss  account, 
uses  strictly  business  accounting  methods. 
Is  not  the  contractor  under  the  same  re- 
sponsibility when  it  comes  to  a  question  of 
prosperity  or  bankruptcy,  as  the  merchant?  In  fact, 
the  merchant  is  not  dealing-  with  the  element  of  uncer- 
tainty to  anything  like  the  same  degree  as  the  contrac- 
tor. The  great  disparity  in  bids  for  the  same  piece  of 
work,  which  is  so  very  general,  has  resulted  in  creating 
considerable  doubt  in  the  minds  of  the  people  as  to 
whether  contractors  as  a  whole  use  reliable  busi- 
ness methods.  The  following  article  by  Mr.  E.  L.  Sea- 
brook,  in  the  National  Builder,  throws  considerable 
light  on  the  subject  of  estimating  methods  and  its  im- 
portance as  the  fundamental  item  of  all  contract  work : 

Estimating  is  the  vital  part  of  the  contracting  busi- 
ness. The  estimate  can  put  the  business  into  bankrupt- 
cy or  place  it  in  a  flourishing  condition.  Correct  estim- 
ating depends  upon  a  great  many  factors,  and  the  es- 
timator must  know  a  great  deal  about  many  things. 
Business  methods  are  focused  in  the  estimate ;  handling 
labor  and  right  buying  of  material  are  also  component 
parts  of  it.  The  estimator  in  large  and  complicated 
construction  work  holds  the  financial  future  of  his  firm 
at  the  point  of  the  lead  pencil.  This  is  no  less  true  of 
the  small  building  contractor. 

Despite  the  vital  importance  of  estimating,  many 
go  at  it  in  a  most  haphazard  manner  rather  than  as  a 
serious  business  problem  involving  profit  or  loss  and 
the  financial  stability  of  the  business. 

y\ccurate  estimating  is  possible  only  by  comparing 
the  quantities  of  labor  and  material  actually  used  with 
the  amounts  estimated.  In  order  to  do  this  it  is  neces- 
sary to  keep  in  some  permanent  form  a  record  of  the 
quantities  used  in  compiling  the  estimate.  Some  ele- 
ment of  uncertainty  epters  into  estimating,  but  there 
should  be  no  "guess  work"  permitted  on  such  a  vital 
business  problem.  Estimating  should  be  based  on  ex- 
periences from  contracts  and  work  already  performed. 
This  experience  will  be  available  if  proper  accounting 
methods  are  practiced.  This  involves  the  keeping  of 
an  accurate  record  of  each  piece  of  work,  big  or  little, 
of  the  amount  of  labor  and  material  used.  How  is  it 
possible  to  intelligently  make  an  estimate  or  price 
when  it  is  not  known  whether  the  exact  kind  or  similar 
work  previously  performed  yielded  a  profit  or  made  a 
loss? 

In  spite  of  this  self-evident  fact,  many  go  on  mak- 
ing estimates  without  the  slightest  idea  as  to  whether 
previous  work  of  a  like  nature  was  done  at  a  profit 
or  a  loss.  From  this  it  will  be  seen  that  estimating  is 
closely  allied  to  accounting  and  bookkeeping.  The 
competent  estimator  must  draw  his  data  from  several 
sources;  prices  of  material,  labor,  experience  on  similar 
work,  and  a  bookkeeping  or  accounting  system  which 
will  show,  among  other  things,  the  cost  of  conducting 
business  or  overhead . 

Every  estimate  or  price  is  or  should  be  composed 
of  four  elements :    Labor,  Material,  Overhead,  Profit. 


Even  a  casual  study  of  the  composition  of  an  esti- 
mate or  price  shows  that  it  is  not  correct  if  it  does  not 
contain  these  four  elements.  It  is,  therefore,  quite  ap- 
parent that  the  proper  method  is  to  build  up  the  esti- 
mate or  put  it  together  from  the  elements  that  compose 
it.  While  these  four  elements  are  related  to  each  other, 
each  is  distinct  so  far  as  the  quantity  or  amount  is  con- 
cerned. When  the  estimate  is  completed  it  should  be 
possible  to  know  the  exact  amount  allowed  for  each 
element.  When  the  contract  has  been  completed  the 
estimated  amounts  should  be  compared  with  those 
actually  used  in  the  performance  of  the  work. 

The  Building  Contractors  Methods  as  Compared  With 
Those  of  the  Merchant. 

The  building  contractor  is  no  less  a  merchant,  be- 
cause he  applies  the  material  he  buys  to  buildings,  than 
one  retailing  merchandise.  But  he  has  assumed  two 
jobs  instead  of  one.  The  compilation  of  a  price,  and 
distribution  of  the  operating  expense,  dififers  radically 
between  merchandising  and  contracting. 

In  merchandising  the  selling  price  is  placed  on  the 
article  after  its  cost  is  known. 

In  contracting  the  selling  price  is  placed  on  the 
work  before  the  cost  is  known. 

The  merchant  takes  his  cost  from  the  invoice ;  the 
contractor  must  estimate  the  amount  of  labor  and  ma- 
terial required,  and  is  never  certain  of  the  cost  until 
the  work  is  completed.  The  merchant  in  naming  his 
selling  price  has  no  fluctuating  factors,  such  as  labor 
and  material.  There  being  but  one  method  of  apply- 
ing "overhead"  and  profit,  price  uniformity  of  merch- 
andising naturally  follows.  Evenness  and  stability  of 
prices  are  the  results  of  such  uniform  application  in 
merchandising. 

Unfortunately  this  uniformity  of  cost  of  overhead 
and  profit  application  does  not  exist  in  contracting. 
The  contractor  must  estimate,  and  there  is  an  element 
of  uncertainty;  and  because  of  this  uncertainty  many 
contractors  take  a  gamble.  If,  like  the  merchant  they 
knew  exactly  where  cost  ended,  there  would  be  no  dis- 
position to  take  a  chance.  Then  again;  there  is  no  such 
thing  as  a  perfect  cost  system.  The  exact  cost  of  an 
article,  where  more  than  one  line  is  taken  on,  is  not 
determinable.  For  all  practical  purposes,  however,  the 
approximate  cost,  or  overhead,  can  be  determined. 
Different  methods  of  distributing  expense,  or  over- 
head, produce  dififerent  estimates  or  prices.  The  cost 
of  conducting  business  is  of  necessity  distributed  on  a 
theory,  and  these  theories  are  legion.  A  dozen  firms 
will  have  as  many  expense  distribution  theories.  None 
of  these  is  perfect,  otherwise  it  would  be  a  fact  and  not 
a  theory.  Ten  firms,  with  as  many  theories  of  expense 
distribution,  will  make  ten  dififerent  selling  prices. 
The  overhead  enters  largely  into  the  contracting  busi- 
ness, and  the  distribution  of  this  expense  is  the  reason 
for  variation  in  estimates  from  the  same  plans  and 
specifications.  The  ])ercentage  of  overhead  may  be 
the  same,  but  the  method  or  theory  of  distributing  this 
produces  dififerent  results  in  the  final  estimate.  This 
variation  can  be  very  forcibly  illustrated  by  the  exper- 
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ience  of  two  firms  in  the  same  line  of  business,  located 

ill  adjoining  towns.  The  sales  of  both  were  nearly  the 
same  and  both  made  a  fair  profit.  One  firm  based  its 
overhead  on  productive  labor,  which  was  51  per  cent  of 
this  item ;  the  other  took  productive  labor  and  mater- 
ial combined,  amounting  to  22  per  cent.,  as  the  basis 
upon  which  to  apply  the  overhead.  The  accounting 
systems  of  both  firms  were  excellent,  and  there  is  noth- 
ing exceptional  in  the  ratios  of  expense. 

Suppose  these  two  firms  are  invited  to  estimate  on 
the  same  contract,  using  these  ratios  in  computing  the 
overhead  in  the  estimate. 

Estimate  No.  1 

Cost  of  Material   $200.00 

Cost  of  Labor 340.00 


$540.00 
Overhead,  51%  Productive  Labor 173.40 


First  cost $713.40 

Estimate  No.  2. 

Cost  of  Material '. $200.00 

Cost  of  Labour 340.00 


Overhead,  22%  of  Lalxjr  and  Material. 


$540.00 
118.80 


First  cost $658.80 

It  will  be  seen  that  there  is  a  difference  of  $54.60 
on  the  item  of  expense  alone  between  the  two  estim- 
ates when  first  cost  is  reached,  which  will  be  increased, 
if  profit  is  added  on  a  percentage  basis.  All  good  es- 
timators will  admit  that  this  variation  between  the  two 
estimates  is  entirely  too  great  for  so  small  a  total 
amount.  It  is  self-evident  that  this  variation  is  due  en- 
tirely to  a  lack  of  uniformity  in  applying  the  overhead. 
If  the  quantities  are  reversed — Productive  labor,  $200; 
material,  $340;  using  the  same  expense  ratios — there  is 
still  a  difference  of  $16.80.  While  this  sum  is  not  large 
in  comparison  with  the  total  amount  of  the  estimate, 
it  is  based  solely  on  one  item,  and  from  that  standpoint 
the  variation  is  too  large. 

Let  us  look  at  this  diflference  of  $54.60  from  anoth- 
er angle :  Suppose  two  men  varied  in  their  estimates 
of  $54.60  on  the  correct  amount  of  material,  $200.  It 
is  quite  evident  that  some  one  would  be  wrong.  Is 
there  any  more  reason  why  two  firms  should  be  $54.60 
apart  on  the  "overhead"  item  of  the  estimate  than  they 
should  be  on  material?  If  it  is  essential  to  have  uni- 
form plans  and  specifications  upon  which  to  estimate, 
is  it  not  also  reasonable  that  there  should  be  some  uni- 
formity in  estimating  methods?  This  does  not  mean 
that  every  firm  should  have  the  same  book-keeping 
system,  but  that  they  should  approach  the  cost  of  doing 
business  and  the  application  of  it  on  the  same  basis, 
or  by  the  same  method .  General  contractors  often  ex- 
press surprise  at  the  great  variation  in  the  bids  of  sub 
contractors.  While  much  of  this  may  be  due  to  loose 
methods,  guess  work  and  mistakes',  undoubtedly  a 
large  portion  is  due  to  a  lack  of  uniformity  in  applying 
the  overhead. 

Forms  of  Estimating. 

The  forms  and  practices  of  estimating  and  price- 
making  almost  defy  enumeration  and  description. 
These  vary  from  the  clumsy,  careless,  unreliable,  all 
the  way  up  to  methods  that  are  as  near  perfection  as 
possible.  These  forms  and  practices  all  fall  under 
three  general  systems:    Rule  of  Thumb,  Lump  Sum, 


Unit  of  Labor  and  Material.  The  first  step  is  taking 
the  ([uantitics  from  the  plans,  etc.  The  care  with  which 
this  should  be  done  is  t(to  self-evident  to  need  any  com- 
ment. A  permanent  record  in  some  form  should  be 
made  of  the  estimate ;  this  should  be  in  a  book  or  on 
make-up  sheets.  Provision  .should  be  made  for  a  com- 
parison when  the  contract  is  completed.  Estimates 
should  not  be  made  on  scraps  of  paper.  If  the  estimate 
is  too  trivial  to  be  well  done,  it  had  better  be  left  alone. 
A  few  estimating  examples  drawn  from  actual  bus- 
iness practice  will  illustrate  the  proper  and  improper 
methods  of  compiling  i)rices.  Although  the  amounts  in 
these  examples  may  seem  small,  the  principles  and 
methods  of  correct  estimating  are  the  same  regardless 
of  the  amount,  and  it  is  these  upon  which  the  attention 
is  directed.  As  illustrated  above,  every  profitable  esti- 
mate or  price  will  be  composed  of  these  four  essentials. 

Cost  of  Material $ 

Cost  of  Labor $ 

I<;xpcnse,  Conducting  Business $ 


Cost,  or  safetv  point $■ 

Profit ■ $. 


Price,  or  Estimate -S 

The  work  upon  which  the  following  estimate  was 
made  was  performed  on  a  liuilding  in  Pennsylvania. 
The  first  column  is  the  estimate  in  condensed  form  ; 
the  second  column  shows  the  contract  cost: 

Estimate         Co.st 

Materials  (itemized) $1,119.00    $1,094.24 

Labor  (productive)   3,SO.OO         333.00 

Expense,  55%  Productive  Labor..      209.00  183.15 


Profit,  30% 


$1,708.00    $1,610.39 
512.00 


Bid   $2,220.00 


Profit   $   609.61 

Contract  Price $2,220.00 

The  completed  work  shows  a  good  profit,  yet  this 
was  the  lowest  of  five  bids.  A  study  of  this  estimate 
shows  that  every  feature  of  the  work  was  carefully  an- 
alyzed and  the  conii^utations  intelligently  put  together. 
Another  important  feature  of  tliis  transaction  is  that 
the  cost  of  each  item  was  kept  as  the  work  progressed. 
When  the  contract  was  completed  the  estimated  and 
real  cost  could  be  compared. 

The  following  estimate  is  a  striking  example  of  the 
lump  sum  method.  The  selling  price  is  the  only  item 
named,  except  labor,  for  which  the  time  is  given : 

Selling  Price 

Material $130.00 

Labor,  Ay,  days,  man  and  helper 28.00 


$158.80 
As  these  "lump  sums"  were  the  only  data  at  hand, 
and  not  knowing  the  real  cost,  an  offer  of  $144  was  ac- 
cepted.   The  results  of  the  completed  contract  were: 

Cost 

Cost  of  material  (itemized) $  99.86 

Labor 22.50 


Profit 


$122.36 
.     21.64 


Selling  Price  $144.00 

The  jirofit,  $21.f)4,  is  almost  a  delusion.    The  ele- 
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incut  of  overhead  is  not  included.    The  overhead  was 
based  on  productive  ])ay  roll  and  the  real  factors  were: 

Cost  of  material $  99.86 

Cost  of  labor 22.50 

Expense   11.70 

Profit 9.94 


Selling  Price $144.00 

The  first  estimated  price  of  $158.80  would  have  al- 
■  owed  a  substantial  profit.  The  estimate  was  compiled 
in  such  a  manner  as  to  render  it  impossible  to  deter- 
mine the  probable  cost.  If  the  original  estimate  had 
been  put  up  in  something  like  this  form :  Material 
(itemized),  $99.86;  Labor,  $22.50;  Expense,  $11.70; 
Profit,  $23.94;=$!  58.00,  it  would  have  been  seen  at  a 
glance  that  the  price  could  not  have  been  cut  to 
$144.00. 

A  large  percentage  of  contractors  who  figure  to 
\nake  a  profit  do  not  make  a  third  or  a  fourth  of  what 
they  estimate,  while  many  lose  money  on  contracts 
without  knowing  it .  Most  of  this  is  due  to  bad  estimat- 
ing and  failure  to  check  up  the  cost  of  each  completed 
item  with  the  estimate.  This  is  particularly  true  of 
small  work.  Here  is  an  example  of  a  loose  estimate 
lump  sum,  for  $80,  which  was  named  for  the  selling 
price. 

After  the  selling  price  was  named  the  make-up 
worked  out  was : 

Materials $51.00 

Incidentals 5.50 

Labor 24.00 


$80.50 
Results  of  Completed  Contract. 

Materials $46.25 

Labor 20.00 


Cost $66.25 

Profit  (supposed)   13.75 


$80.00 

The  expense  of  conducting  business,  or  overhead, 
on  this  job.  was  $10,  calculated  on  the  productive  labor 
methods,  the  real  profit  was,  therefore,  $3.75. 

This  estimate  is  faulty,  because  the  cost  of  material 
expense  and  supposed  profit  are  lumped  together  in- 
stead of  being  separated.  How  much  more  intelligent 
this  estimate  appears  when  put  together  as  it  really 
should  be : 


Cost  of  materials  (itemized) $46.25 

Cost  of  labor 20.00 

Expense   10.00 

Cost $76.25 

Profit    3.75 


Selling  Price $80.00 

Probably  the  most  surprised  of  all  in  this  transac- 
tion would  have  been  the  compiler  of  this  estimate  in 
lump  summing  it,  to  learn  of  the  narrow  margin  of 
$3.75. 

The  lump  sum  method  shows  nothing  but  the  selling 
price  and  cannot  be  commended  for  accuracy  or  profit- 
ableness. It  is  an  eas)'  method,  but  deceptive,  because 
the  selling  price  is  not  analyzed  into  its  component 
l)arts.  The  amounts  allowed  for  material,  labor,  m- 
cidentals,  overhead  and  profit  are  not  shown.  The  price 
named  is  not  developed  out  of  an  experience  and  ac- 
counting, but  because  the  amount  named  seems  to  be 
the  prevailing  price.  This  class  of  estimates  is  used 
because, the  ])rice  has  been  fixed,  either  by  competition 
or  some  other  circumstance,  it  l^eing  assumed  that  the 
cost  of  performing  the  work  would  be  less  than  the 
selling  price.  Another  undesirable  feature  is  that  the 
one  who  estimates  by  the  lump  sum  method  does  not 
generally  keep  a  record  of  the  cost  of  each  contract, 
and  has  no  means  of  determining  whether  there  is  a 
gain  or  a  loss.  While  the  amounts  of  the  above  illus- 
trations are  small,  the  principle  is  precisely  the  same 
for  estimates  of  any  size. 

The  unit  method  is  the  most  accurate  estimating 
system ;  its  value  consists  in  detailing  every  unit  of 
material  and  labor  required.  It  also  lessens  the  chance 
for  omissions,  underestimating  and  other  errors.  It 
consists  in  taking  each  part  of  the  work  as  a  unit. 

This  system  adapts  itself  very  readily  to  nearly  all 
lines  of  building  work.  For  instance,  the  number  of 
feet  of  conduit  for  electrical  work,  flooring,  or  roofing 
can  be  considered  as  a  unit.  The  cost  of  this  material 
and  the  labor  of  installation  completing  the  unit  makes 
the  estimating  comparatively  easy  and  accurate.  This 
system  is  more  accurate  in  taking  work  from  the  plans, 
as  different  portions  can  be  checked  against  the  work 
shown  on  the  drawings.  Another  feature  in  its  favor 
is  the  ease  with  which  the  estimated  cost  and  real  cost 
can  be  compared.  This  method  takes  a  little  more 
time,  more  painstaking,  more  detailed  work  than  the 
lump  sum,  but  estimating  is  too  vital  a  part  of  the 
business  to  be  slighted,  or  lumped,  because  somebody 
is  in  a  hurry. 


Improved  Type  of  Concrete  Swimming  Tank 


THE  ordinary  swimming  tank  is  generally  rectan- 
gular in  section  of  more  or  less  limited  capacity. 
A  certain  amount  of  disagreeable  congestion 
arises ;  for  example,  the  swimmer  who  essays  to 
test  his  power  in  the  long-distance  sprint  is  often  in  the 
way  of  the  man  who  is  preparing  to  dive  from  the 
spring  board.  In  order  to  provide  suitable  swimming 
facilities  under  conditions  closely  resembling  natural 
lesorts,  the  town  of  Agawam,  Mass.,  built  a  circular 
tank,  the  following  description  of  which  appears  in  the 
Engineering  News-Record : 

There  has  recently  been     built     near*   Springfield, 
Mass.,  a  large  outdoor  pool,  which  is  novel  in  that  it  is 


circular  in  plan.  It  is  located  in  an  amusement  resort 
known  as  Riverside  Park,  in  the  town  of  Agawam, 
Mass.,  on  .the  west  bank  of  the  Connecticut  River, 
which  is  now  polluted  beyond  bathing  use  by  sewage 
and  factory  wastes.  Water  is  pumped  from  the  river 
and  pa'^sed  through  mechanical  filters. 

After  a  careful  study  of  conditions  it  was  determin- 
ed to  build  a  circular  pool,  the  depth  of  water  to  in- 
crease gradually  to  a  point  near  the  centre,  where  it 
should  be  6  feet  deep.  At  this  point  the  floor  was  drop- 
ped more  abruptly  so  as  to  give  a  space  around  the 
centre  diving  platform,  where  the  water  would  be  11 
feet  deep.     With  the  usual  rectangular  pool  those  wh( 
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cannot  swim  wade  in  the  water  at  the  shallow  end, 
while  the  other  is  used  for  swimming  and  diving.  As 
fully  75  per  cent,  of  the  people  who  visit  a  public  swim- 
ming pool  cannot  swim,  one  end  of  such  a  pool  is  bad- 
ly crowded,  the  other,  or  deeper  end,  being  used  by  the 
comparatively  small  number  of  swimmers. 

A  circular  pool  has  many  advantages.  It  is  impos- 
sible for  one  to  fall  into  deep  water  from  the  shore. 

The  maximum  amount  of  space  in  which  non-.swim- 
mers  inay  bath  is  attained,  and  if  any  of  these  should 
wade  out  beyond  their  depth,  it  is  easy  for  a  guard, 
stationed  on  the  diving  platform  at  the  centre,  to  reach 
and  help  him.  The  locating  of  the  diving  platform  at 
the  centre  gives  the  swimmers  who  wish  to  use  it  a 
better  chance  as  only  those  who  can  swim  can  reach 
the  platform.  Swimmers  also  can  pass  l^eyond  the 
wading  space  and  find  a  part  of  the  pool  which  is  not 
crowded.  The  circular  pool  also  makes  possible  a 
much  larger  beach  area — a  very  important  adjunct  to 
a  swimming  pool. 

This  pool,  which  is  one  of  the  largest  in  the  United 
States,  is  300  ft.  in  diameter,  is  built  approximately  900 
feet  back  from  the  river  and  at  an  elevation  which 
makes  the  water  level  in  the  pool  50  feet  above  that  in 
the  river.  It  has  a  capacity  of  2,000,000  gallons. 

Method  of  Construction. 

An  under  base  varying  in  thickness  from  3  to  7  in. 
was  first  poured.  This  consisted  of  one  part  cement, 
two  parts  sand  and  four  parts  stone,  which  left  a  reas- 
onably even  surface.  No  reinforcing  steel  was  used  in 
the  under  base.  The  upper  layer  of  concrete  was  put 
in  3  in.  thick  over  the  entire  surface  and  was  reinforc- 
ed with  3/8  in.  round  rods  placed  on  6  in.  centers  in 
both  directions.  For  waterproofing,  hydrated  lime  was 
used  throughout  the  entire  upper  layer,  being  incorpor- 
ated with  the  concrete  in  the  mixture.  This  has  proved 
satisfactory,  for  although  careful  watch  of  the  pool  has 
been  kept  since  it  was  put  into  commission  no  appre- 
ciable leakage  has  been  found  at  any  point.  One-half 
inch  of  the  upper  layer  was  put  in  as  a  finish,  this  be- 
ing added  before  the  other  ZjA  in.  had  become  set.  The 
■.4-in.  finished  surface  was  made  up  of  one  part  of 
Medusa  white  cement  and  \y^  parts  of  sand,  the  sur- 
face being  smoothly  trowelled.  This  white  cement  prov- 
ed very  satisfactory,  for  although  no  special  white  sand 
was  used  a  very  light  surface  has  been  obtained. 

Expansion  joints  to  the  full  depth  of  the  3  in.  upper 
layer,  dividing  the  surface  into  25  ft.  squares,  were  left 


when  the  concrete  was  i)oured.  After  they  had  set 
they  were  calked  witli  oakum,  poured  nearly  full  of  hot 
asphalt  and  finished  with  cement  of  the  same  mixture 


the 


in.  to])  surface. 


Pumping  Equipment  and  Method  of  Operation. 

To  supply  water  three  De  Laval  horizontal  single 
stage  centrifugal  pumps  were  installed,  two  of  these, 
having  a  total  capacity  of  3000  gal.  per  minute,  being 
located  at  the  pump  house  and  sup])lying  water  to  the  , 
])()()1  through  a  16  in.  cast-iron  pipe-line.  The  water  be- 
fore entering  the  pool  is  passed  through  a  battery  of 
fixtures  of  the  pressure  type.  The  third  jjump  was 
placed  in  a  house  built  over  a  well  located  in  the  over- 
flow line  from  the  pool.  This  pump  was  used  to  recir- 
culate water,  which  was  again  passed  through  the  fil- 
ters before  re-entering  the  pool. 

All  water  entering  the  pool  is  filtered  and  discharg- 
ed into  a  chamber  at  the  centre.  It  overflows  from  this 
chamber  into  the  pool,  where  it  is  evenly  distributed 
toward  the  circumference,  overflowing  into  an  open 
concrete  gutter  extending  around  the  edge  of  the  pool. 
In  this  manner  the  shallow  water  at  the  outside  of  the 
jjool,  which  on  a  warm  sunny  day  tends  to  become 
lieated,  is  constantly  being  replaced  by  cooler  water 
from  the  centre.  This  arrangement  also  gives  an  ideal 
surface  skim,  and  any  lint  which  may  come  from  bath- 
ing suits  is  quickly  washed  into  the  gutter  at  the  edge. 

As  the  pool  is  used  for  both  day  and  night  bathing, 
a  proper  lighting  outfit  was  necessary.  This  consisted 
of  one  pedestal  and  twelve  pendant  lights,  mounted  on 
a  pole  at  the  centre,  giving  a  lighting  capacity  of  52,000 
candle  power,  making  it  possible  easily  to  read  a  news- 
paper at  any  point  on  the  edge  of  the  pool . 

A  bath  house  64  x  212  ft.,  fitted  with  lockers  to  ac- 
commodate 3000  bathers,  was  erected.  This  was  built 
with  a  lobby  extending  across  the  centre  of  the  build- 
ing dividing  the  men's  section  from  that  occupied  by 
the  women.  Each  section  was  fitted  with  toilet  room 
and  shower  baths,  and  the  whole  was  planned  to  be 
well  lighted  at  night.  In  the  basement  a  complete 
steam  laundry  and  sterilizer  washes  and  dries  all  bath- 
ing suits  and  towels.  Last  summer  the  bath  house  of- 
ten was  occupied  to  its  caj)acity  and  during  a  hot  spell 
the  bathers  would  average  5000  a  day  for  a  week. 

In  leaving  the  pool  for  the  past  winter,  of  record 
severe  cold,  the  water  was  drawn  down  until  it  measur- 
ed 5  ft.  in  depth  in  the  centre  part;  not  a  single  crack 
developed  in  the  concrete  floor  or  the  walls  of  the  pool . 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  King  Construction  Company,  Limited,  iias  been  in- 
corporated with  a  capital  of  $40,000,  head  office  at  Toronto. 

The  Union  Engine  &  Machine  Works,  Limited,  has  been 
incorporated,  with  a  capital  of  $150,000,  head  office  at  Mont- 
real. 

During  the  month  of  May  there  were  17T  building  per- 
mits issued  in  Winnipeg,  Man.,  at  an  estimated  value  of 
$295,000. 

The  Midland  Iron  &  Steel  Company,  Limited,  has  been 
incorporated  with  a  capital  of  $1,000,000,  head  ofiice  at  Mid- 
land, Ont. 

The  Vickers  Contracting  Company,  Limited,  has  been 
incorporated  with  a  capital  of  $10,000,  head  office  at  Van- 
couver, B.C. 

Work  has  already  commenced  in  connection  with  the 
new  plate  mill  at  Sydney,  N.S.,  for  the  Dominion  Steel  Cor- 
poration; construction  is  to  be  rushed  with  all  possible  speed. 

Halifa.x  Shipyards,  Limited,  is  the  name  of  the  firm  re- 
cently incorporated  for  the  purpose  of  establishing  a  big 
sliipbuilding  plant  at  Halifax,  N.S.  The  company's  head  office 
is  at  Montreal,  and  their  capital  is  $6,000,000. 

The  Clyde  Engineering  Company,  Limited,  has  taken  out 
letters  patent  of  incorporation,  and  is  authorized  to  carry  on 
the  business  of  mechanical  engineers,  dealers  in  machinery, 
metals,   etc.,   with   head   office  in    Montreal;    capital   $100,000. 

Permits  have  recently  been  issued  in  Toronto  for  the 
erection  of  two  new  schools  by  the  Board  of  Education,  one 
on  Perth  Avenue  and  the  other  on  Bolton  Ave.,  at  a  cost  of 
$93,000  and  $100,000  respectively.  Both  will  be  three-storey 
structures,  of  red  brick  and  stone. 

Building  permits  to  the  value  of  $53,350  were  issued  in 
Regina,  Sask.,  during  the  month  of  May,  an  advance  of  $7,- 
325  over  the  same  month  in  1917.  The  total  value  of  the 
permits  for  the  first  five  months  of  the  year  is  $529,010,  as 
compared   with   $104,115   for   the   same   period   last   year. 

There  were  56  building  permits  issued  for  the  first  five 
months  of  the  year,  in  Peterboro,  Ont.,  the  total  value  being 
$111,795.  The  'argest  permit  included  is  for  the  reconstruc- 
tion of  the  store  of  R.  Neill  Co.,  Ltd.,  at  a  cost  of  $35,000, 
which  was  wipe  1  out  by  fire  last  January.  Only  five  permits 
were  issued  for  dwellings. 

There  were  261  building  permits  issued  in  Montreal  dur- 
ing May,  valued  at  $658,680,  as  compared  with  263  permits, 
valued  at  $490,054  in  the  same  month  last  year.  The  total 
for  the  first  five  months  of  1918  is  635  permits,  at  a  value  of 
$1,742,005,  while  for  the  same  period  last  year  the  figures 
were  670,  valued  at  $2,108,914. 

The  first  large  concrete  vessel  to  be  launched  in  Eng- 
land has  been  built  for  Government  service.  She  has  a  dis- 
placeinent  of  900  ton  Twelve  British  companies  formed  to 
build  vessels  of  concrete  have  been  registered,  their  capitals 
ranging  from  $25,000  to  $3,000,000.  The  one  with  the  last 
named  capital  is  the  Marine  &  General  Concrete  Construc- 
tion Syndicate,  Limited. 

An  amended  Order  in  Council  respecting  the  continua- 
tion of  the  St.  John  harbor  works  by  the  new  contractors, 
the  St.  John  Drydock  &  Shipbuilding  Company,  was  passed 
on  June  6.  Provision  is  made  only  for  necessary  expenditures 
to  meet  the  harbor  requirements  of  the  new  drydock  and 
shipbuilding  plant  to   be   established   by   the   company.     The 


total  cost  of  tlie  work  planned  lor  this  year  is  estimated  at 
$500,000. 

Building  Inspector  McKenzie's  report  for  the  month  of 
May  indicates  considerably  increased  building  activities  in 
Vancouver  as-  compared  with  last  year.  The  building  per- 
mits issued  during  last  month  number  67  and  are  valued  at 
$261,845,  while  for  May,  1917,  the  figures  are  54  permits,  at  a 
value  of  $47,975.  This  year's  total  up  till  the  end  of  May 
is  311  permits,  value  $606,555,  and  the  1917  total  during  the 
same  period   was  222  permits,   value  $281,339. 

The  contract  for  the  new  office  building  for  the  Dominion 
Government  at  the  corner  of  O'Connor  and  Queen  Streets, 
Ottawa,  has  been  awarded  to  Bate,  McMahon  &  Company, 
of  that  city.  Their  tender,  $1,969,000,  was  the  lowest  of  sev- 
eral received.  The  structure  is  being  built  from  designs  pre- 
pared by  the  chief  architect's  staff  of  the  Department  of 
Public  Works.  It  will  occupy  a  portion  of  the  block  on 
O'Connor  Street  between  Queen  and  Albert,  and  is  to  be  200 
feet  long  by  150  feet  wide,  and  nine  storeys  high  above  the 
sidewalk. 

The  works  committee,  of  Toronto,  have  recommended 
to  the  city  council  their  concurrence  in  an  agreement  be- 
tween the  Harbour  Commission  and  the  T.  Eaton  Company, 
whereby  the  latter  lease  2.95  acres  of  property  on  the  water- 
front l)etween  Yonge  and  Bay  Streets,  including  part  of 
the  section  of  land  known  as  Bayside  Park.  The  Eaton  Com- 
liany  have  also  an  option  on  .611  acre  to  the  east  of  this  pro- 
perty and  the  effect  of  the  agreement  will  be  to  give  them 
a  solid  rectangle,  south  of  the  proposed  railway  viaduct.  It 
is  on  this  site  that  they  intend  erecting  their  large  new  mail 
order   building. 

The  Ontario  Railway  .-ind  Municipal  Board  has  completed 
the  hearing  of  the  argument  by  the  Toronto-Hamilton  High- 
way Commission,  York  County  and  the  city  of  Toronto  as 
to  the  new  bridges  ordered  at  Mimico,  Etobicoke  and  Port 
Credit,  on  the  Toronto-Hamilton  Highway.  The  decision  is 
in  favor  of  concrete  structures,  instead  of  steel  as  provided 
in  the  original  plans.  Estimates  of  cost  were  approved  as 
presented  by  Engineer  Geo.  Hogarth,  of  the  Provincial  De- 
partment of  Highways.  His  figures,  which  show  not  only 
the  cost  of  the  structures  actually  to  be  built,  but  also  the 
estimated  amount  which  would  be  necessary  to  erect  stand- 
ard county  bridges,  are  as  follows:  Etobicoke — Commission's 
bridge,  $14,863,  standard  county  bridge,  $9,418.50;  Mimico — 
Commission's  bridge,  $21,849,  county  bridge,  $13,657.94;  Port 
Credit — Commission's  bridge,  $20,798.90  county  bridge,  $16,- 
749.90.  Construction  of  these  new  structures  will  now  pro- 
ceed, the  allotment  of  the  proportional  charges  being  deter- 
mined later.  In  the  event  of  variation  in  actual  from  esti- 
mated costs,  the  ratio  between  the  cost  of  the  bridge  the 
Commission  erects  and  the  standard  county  structure  will 
be  adhered  to. 


Personals 


Lieut. -Col.  ]bbets>n  Leonard,  of  London,  Ont.,  associ- 
ate member  E.  I.  of  C,  has  been  awarded  the  D.S.O.  He  is 
a  memiber  of  the  firm  of  E.  Leonard  &  Sons,  boiler  and  en- 
gine makers 

Lieut.-Col.  George  Eric  McCuaig,  of  Montreal,  has  been 
made  a  Companion  of  St.  Mi  hael  and  St.  George.  He  is  an 
associate  member  of  the  Engineering  Institute  of  Canada, 
and  was  among  the  first  to  offer  his  services  to  the  country. 

Mr.  Henry  Japp,  president  of  S.  Pearson,  Son  &  Part- 
ners. Canada,  Ltd.,  Montreal,  a  subsidiary  of  the  well-known 
English  firm  of  contractors,  has  been  made  a  Knight  of  the 
newly  established  Order  of  the  British  Empire.  His  name 
was  included  in  the  Birthday  honours  list.  Si;  Henry  is  a 
member  of  the  British  War  Commission  to  the  United  States. 
He  is  a  member  of  the  Engineering  Institrute  of  Car-^.c'a. 


Contracts  Department 

News    of    Special    Interest    to    Contractors,    En^eers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Bienville,  Que. 

Town  Council  contemplate  the  con- 
struction of  a  concrete  reservoir.  Engin- 
eer, C.  Lessard,  147  Mountain  Hill,  Que- 
bec. 

Tenders  are  being  received  by  the 
engineer,  C.  Lessard,  147  Mountain  Hill, 
Quebec,  for  13-inch  deep  well  pump,  cap- 
acity 150,000  gallons  daily,  electric,  for 
the  Town  Council. 

Chicoutimi,  Que.  .    . 

The  municipalities  of  Chicoutimi  and 
Jonquiercs  are  constructing  a  road 
twenty  miles  long.  P:ngineer,  M.  Henry, 
Parliament  Buildings. 

Colchester  South  Township,  Ont. 

Plans  and  specifications  are  with  the 
clerk  J.  H.  Madill,  Harrow,  who  will 
receive  tenders  until  July  13  for  drainage 
work  for  the  Township  Council. 

Leamington,  Ont. 

Town  Council  contemplate  the  con- 
struction of  a  13-inch  sewer.  Clerk,  K. 
M.  Selkirk. 

Matane,  Que.  . 

Roads  Department,  Provincial  Govern- 
ment. Parliament  Bldgs.,  Quebec,  con- 
template the  construction  of  a  road  4,> 
miles  long.  Secretary-treasurer.  Chas. 
Thibeault,  Ste.  Anne  des  Monts. 

Matheson,  Ont. 

Town  Council  contemplate  the  erection 
of  a  waterworks  and  electric  light  plant. 
Clerk,  H.  Geo.  Ginn. 

Mimico,  Ont. 

Town  Council  contemplate  the  con- 
struction of  sewers. 

St.  Lambert,  Que.  .     . 

The  Roads  Department,  Provincial 
Government  Parliament  Bldgs.,  Quebec, 
contemplate  the  construction  of  a  road 
from  here  to  Levis.  Engineer,  M.  Henry, 
Parliament  Bldgs.,  Quebec. 

Shawenegan  Falls,  Que. 

City  Council  contemplate  the  construc- 
tion of  12  inch  concrete  pavement  on 
Fifth  Avenue,  from  Tamarack  Street  to 
Station  Street  and  will  call  tenders  short- 
ly. Clerk,  J.  E.  Meunier. 

Tara,  Ont.  .      ,   .       ,. 

Tenders  are  being  received  by  tue 
clerk  Neil  McDougall,  for  the  construc- 
tion of  concrete  culverts  for  the  County 
Council. 

Tuckersmith  Township,  Ont. 

Tenders  will  be  received  by  the  clerk, 
D  F.  McGregor,  Scaforth,  until  June  22, 
for  the  construction  of  the  Watson  drain 
for  the  Township  Council. 

CONTRACTS  AWARDED. 

Essex,  Ont. 

Frank  Brown  &  Son  have  the  general 
contract  for  the  construction  of  cement 
sidewalks  for  the  Town  Council. 


Hamilton,  Ont. 

j.  D.  Armstrong,  138  Erie  Ave.,  has 
the  contract  for  the  construction  of  a 
sewer  on  Murray  street,  and  J.  J.  Arm- 
strong &  Son,  116  Burris  St.,  the  contract 
for  sewers  on  Mary  &  Tisdale  Streets, 
for  the  City  Council. 

Ottawa,  Ont. 

The  Ottawa  Fireproof  Supply  Co.,  539 
Sussex  St.,  have  the  contract  for  pipe  in 
connection  with  the  construction  of  a 
$H,600  sewer  for  the  City  Council. 

Portage  La  Prairie,  Man. 

Will.  Carr  has  the  contract  for  culverts 
for  the  Town  Council. 

St.  Catharines,  Ont. 

Rymer  &  Longley,  19  Wolesley  Ave., 
have  the  general  contract  for  the  con- 
struction of  concrete  walks  and  curbs  for 
the  City  Council. 

Vita,  Man. 

Michael  Bodnarchuk.  Nykola  Hawry- 
liuk  and  Jacob  Myktiuk  have  the  general 
contract  for  the  construction  of  roads 
costing  $32,000  for  the  Municipal  Council. 


Railroads,  Bridges  and  Wharves 

Arthabaska,  Que. 

Bids  for  the  erection  of  a  steel  bridge 
for  the  Arthabaska  Municipality  have 
been  received  from  the  following:  Jos. 
Gosselin.  Levis,  Levasseur  &  Fortier, 
Victoriaville,  Jos.  Laroche,  Arthabaska, 
A.  Quesnel,  Arthabaska,  Nap.  Dumont, 
Riv.  Du.  Loup.  Secretary-treasurer,  C. 
R.  Garncau,  Arthabaska.. 

Bruce  County,  Ont. 

Tenders  will  be  received  by  the  super- 
intendent, D.  J.  Izzard,  Port  Elgin,  until 
6  p.m.  June  21  for  the  erection  of  two  re- 
inforced concrete  bridges  for  the  County 
Council.  Plans  and  specifications  wilth 
the  Superintendent  and  Engineer,  R.  Mc- 
Dowall,  Owen  Sound. 

Dufferin,  Man. 

Tenders  will  be  received  by  the  secre- 
tary-treasurer, F.  W.  Kirby,  Carman,  un- 
til 5  p.m.,  June  28,  for  the  construction 
of  two  pile  bridges  for  the  Municipal 
Council. 

Dundas,  Ont. 

Town  Council  contemplate  the  erec- 
tion of  a  $3,000  concrete  bridge.  Engin- 
eer, E.  H.  Darling,  Spectator  Bldg.. 
Hamilton.    Clerk.  J.  S.  Fry. 

Elora,  Ont. 

Tenders  will  be  received  until  noon. 
July  1.  by  T.  P.  Mundrel  &  Co.,  Ltd.,  and 
U.  Richard"son,  M.P.P.,  for  the  construc- 
tion of  a  concrete  dam  over  the  Grand 
River  for  the  Town  Council. 

Osgoode  Township,  Ont. 

Tenders  are  being  received  by  the  clerk 
Frank  Iveson.  Metcalfe,  until  July  2.  for 
the  erection  of  a  bridge  over  Castor  River 
for  the  Township  of  Metcalfe.  Ma^wood 
&  Stidwell,  Cornwall,  are  the  engineers. 

St.  John,  NIB. 

Tenders  arc     being     received     by  the 


clerk,  Herbert  h.  W  ardropcr,  until  11  a. 
m.  July  3,  for  the  construction  of  an  ad- 
dition to  ferry  wharf  for  the  City  Coun- 
cil. Plans  and  specifications  are  with 
the  engineer,  Geo.  N.  Hatfield. 

CONTRACTS  AWARDED. 
Brome,  Que. 

C.  J.  Dryden  Co.,  Ltd..  care  of  secre- 
tary-treasurer, Geo.  F.  Hall,  have  the 
general  contract  for  steel  bridge  for  the 
Township  Council. 

Levis,  Que. 

Miles  Loneigan,  1254  St.  Valier  St., 
Quebec,  has  the  general  contract  for  im- 
provements costing  $125,000  to  electric 
railway  for  the  Levis  Co.  Ry.,  Commer- 
cial St.,  Levis. 

Grimmer  Parish,  N.B. 

Fred  E.  Rivard.  St.  Leonard,  has  the 
general  contract  for  $3,446  bridge  for  the 
Department  of  Public  Works,,  Dominion 
Government. 

Margaree,  N.S. 

Morris  A.  Condon,  Digby,  has  the  gen- 
eral contract  for  the  construction  of  a 
breakwater  for  the  Department  of  Public 
Works,  Dominion  Government. 

St.  David,  Que. 

Cie  de  Construction  de  Nicolet,  care  of 
secretary,  J.  W.  Joyal.  St.  David,  have 
the  general  contract  for  bridge  and  abut- 
ments costing  $5,494  for  the  Town  Coun- 
cil. 

Sutton,  Que. 

Mr.  Poulin,  Marieville,  has  the  general 
contract  for  $24,000  reinforced  concrete 
bridge  for  the  Township  Council  of  Sut- 
ton, Town  Hall. 

Vancouver,  B.  C. 

W.  Greenless  has  the  general  contract 
for  repairs  costing  $3,650  to  Eraser  Av- 
enue bridge  for  the  Department  of  Pub- 
lic' Works,  Provincial  Government. 

Wellington  County,  Ont. 

The  following  contracts  have  been 
awarded  for  the  construction  of  bridges, 
etc.  for  the  County  Council:  135  ft.  steel 
bridge,  Sarnia  Bridge  Co.,  Sarnia:  abut- 
ments, Chas.  Mattani,  Fergus;  55  ft.  con- 
crete arch  truss  bridge.  John  Pilkcr.  Har- 
riston;  two  concrete  beam  bridges,  W. 
V'allery.  Bellwood;  80  ft.  concrete  arcli 
truss  bridge  over  Irvine  River,  Chas.  Vat 
tani.  Fergus;  35  ft.  concrete  beam  bridge. 
W.  Vallery,  Bellwood. 

Westmorland  County,  N.  B. 

Power  &  Brewer.  107  Prince  William 
St..  St.  John  have  the  general  contract  for 
$21. .500  concrete  arch  bridge  for  the  De- 
partment of  Public     Works,     Dominion 

Covcnimont 


Public  Buildings,  Churches 
and  Schools 

Beulah,  Man. 

Tenders  will  be  received   until   July   :: 
for  the  erection  of  a  $15,000  school   for 
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Industrial  Reconstruction  and  Scientific 
Research 

AN  organization  which  has  great  possibilities 
for  usefulness  is  the  recently  formed  Canadian 
Industrial  Reconstruction  Committee,  com- 
prising some  of  our  best-known  industrialists, 
financiers  and  educationalists.  At  a  recent  meeting  of 
this  committee  a  report  from  the  executive  was  con- 
sidered and  one  of  the  chief  topics  of  discussion  was 
the  establishment  of  research  departments  and  schol- 
arships in  our  universities. 

The  committee  apparently  take  it  for  granted  that 
a  National  Research  Institute  will  be  established  at 
Ottawa  in  the  near  future  along  lines  suggested  by 
the  Advisory  Council  for  Scientific  and  Industrial  Re- 
search, and  the  report  suggests  that  a  close  co-opera- 
tion between  this  institute  and  the  research  work  of 
the  universities  is  desirable  as  being  certain  to  result 
profitably  for  both  organizations. 

There  is  the  greatest  need  at  the  ])resent  time  in 
Canada  for  the  prosecution  of  research  work.  It  is 
generally  recognized  that  industrial  competition  after 


the  war  will  be  keener  than  anything  the  world  has 
ever  seen.  Germany's  condition,  commercially,  will  be 
desperate,  and  there  is  no  question  but  that  she  will 
make  every  possible  eflfort  to  regain  the  position  the 
war  will  have  lost  for  her.  Much  of  Germany's  pro- 
minence, industrially,  was  the  result  of  scientific  re- 
search work  carried  on  by  their  universities  and  other 
organizations  subsidized  by  the  German  government, 
and  in  this  respect  they  undoubtedly  led  the  whole 
world.  It  would  surely  be  foolish  for  us  to  close  our 
eyes  to  these  facts  and  refuse  to  profit  by  the  experi- 
ence'of  the  past.  Unless  we  speed  up  on  research  in 
manufacturing,  we  shall  soon  have  lost  all  the  advant- 
ages that  will  have  been  gained  by  isolating  German 
commerce  for  the  duration  of  the  war.  To  accomplish 
the  desired  ends  it  will  be  necessary  not  only  that 
ample  facilities  be  placed  at  the  disposal  of  our  re- 
search workers,  but  also  that  sufficient  encouragement 
be  olTered  in  the  way  of  remuneration  that  our  very 
best  and  cleverest  young  scientists  will  be  attracted  to 
this  work. 

So  far  as  the  manufacturing  interests  themselves 
are  concerned,  there  seems  to  be  no  question  but  that 
they  are  now  coming  around  to  tlie  viewpoint  where 
thev  will  support  any  expenditure  the  Government  may 
make  in  this  direction.  We  believe  also  that  the  people 
at  large  are  of  the  same  mind.  The  whole  question  of 
whether  Canada  becomes  a  considerable  factor  in  the 
industrial  progress  of  the  world  or  whether  she  settles 
into  the  class  of  purely  agricultural  countries,  hinges, 
as  we  believe,  to  a  very  great  extent,  indeed,  on  what 
action  our  government  takes  within  the  next  few 
months  on  this  very  important  question  of  establish- 
ing research  facilities  where  manufacturers,  engineers, 
contractors  and  industrialists  of  every  kind  may  bring 
their  problems  for  discussion  and  solution. 

The  initial  expenditure  of  a  million  or  two  of  dol- 
lars may  look  large  at  the  moment,  but  is  likely  to 
prove  insignificant  compared  with  the  advantages  that 
must  ultimately  accrue,  to  the  country  at  large.  We 
trust  our  government  will  lose  no  time  in  preparing 
plans  and  furthering  the  erection  with  all  possible 
speed  of  research  laboratories,  not  only  in  Ottawa,  but 
in  numerous  other  prominent  industrial  centres 
throughout    the    Dominion. 

Research  facilities  in  our  universities  would  supple- 
ment the  usefulness  of  such  laboratories  in  many  ways. 
They  would  be  in  a  position  to  carry  on  research  work 
into  the  more  purely  scientific  problems  and,  perhaps 
still  more  important,  would  constitute  training  schools 
from  which  the  research  scholars  for  the  industrial 
laboratories  would  be  drawn. 


Hamilton  Branch  I.  E.  G. 

HAMILTON  engineers  have  fallen  in  line 
with  the  general  movement  towards  greater 
co-operation  among  Canadian  members  of 
the  engineering  profession,  and  at  a  recent 
meeting  held  in  the  Royal  Connaught  Hotel  they  de- 
cided to  form  a  Hamilton  branch  of  the  Engineering 
Institute  of  Canada.  Some  fifty  engineers  were  in  at- 
tendance at  the  gathering,  Mr.  J.  L.  Weller,  Chief  En- 
gineer of  the  Welland  Canal  construction,  presiding. 
Mr.  Eraser  S.  Keith,  the  general  secretary  of  the  In- 
stitute, was  also  present.  Mr.  Keith  addressed  the 
meeting,  explaining  the  necessary  procedure  for  the 
formation  of  the  branch,  and  spoke  most  hopefully  of 
Hamilton's  prospects  as  a  centre  of  engineering  and 
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industrial  activity.  A  restilutioii  was  passed  and  an 
a])plication  signed,  to  be  presented  to  the  parent  l)ody 
in  Montreal.  Pending  the  receipt  of  the  necessary 
authority  for  the  establishment  of  the  branch,  Mr.  K. 
R.  Gray,  city  engineer,  was  elected  chairman  and  Mr. 
E.  H.  Darling,  secretary. 

The  enthusiasm  displayed  at  the  meeting  bids  well 
for  the  success  of  the  new  branch.  There  is  no  doubt 
that  if  the  engineers  of  Hamilton  continue  in  hearty 
co-operation,  they  will  become  a  big  factor  in  the 
growth  and  development  of  their  city  and  community, 
and  incidentally  in  raising  the  status  of  the  engineer- 
ing profession.  It  was  suggested  that  engineers  should 
be  more  aggressive  in  taking  their  place  as  public- 
si)irited  citizens  and  should  co-operate  with  the  Board 
of  Trade  and  other  i)ublic  bodies  in  advancing  the 
material  interests  of  the  community.  That  all  present 
were  in  thorough  accord  with  this  view  shows  that 
Hamilton  engineers  have  caught  the  true  spirit  of  co- 
operation and  that  they  are  progressing  in  the  right 
direction. 

Another  point  to  be  remeiubered,  too,  is  that  the 
action  of  the  Hamilton  engineers  reflects  credit  on  the 
Engineering  Institute  of  Canada.  That  they  have  de- 
cided, as  did  the  Halifax  engineers  a  short  time  ago, 
to  adoi)t  the  Institute  as  a  ])arent,  would  indicate  their 
a])proval  of  its  aims  and  objects  and  their  belief  in  its 
usefulness,  as  reorganized  under  the  new  name.  These 
vigorous  offspring  of  the  Institute  will,  we  feel  sure, 
not  only  grow  and  flourish  themselves,  but  will 
greatly  help  to  increase  the  prestige  and  broaden  the 
influence  of  the  whole  profession. 


How  Would   the   General  Adoption  of  the 

Cost  Plus  Contract  System  Aflfect 

the  Contracting  Business? 

TI11''R1''  are  few  contractors  who  will  not  agree 
tliat  the  present  status  of  the  contracting  busi- 
ness is  not  what  it  should  be.  It  would  seem 
that  there  are  two  main  causes — more  or  less 
interde])endent  upon  each  other — to  which  this  condi- 
tion is  attributable.  One  is  the  present  sy.stem  of  bid- 
ding, and  the  other  is  the  ill-defined  field  which  the  de- 
signation "contractor"  covers.  As  regards  the  former, 
it  is  undeniable  that  the  practice  of  a  wide-open  invi- 
tation for  tenders  and  the  "lowest  bid"  award,  fosters 
the  unreliable  type  of  contractor,  who  does  not  hesitate 
to  obtain  a  profit,  or  prevent  a  loss,  by  skimping  his 
work.  Not  only  so,  but  this  system  often  places  even 
the  best-intentioned  contractor  in  a  position  where  his 
honesty  is  too  severely  tested.  It  is  a  very  hard  thing  to 
live  absolutely  up  to  specifications,  when  through  some 
unforeseen  and  uncontrollable  contingency,  work  must 
be  carried  out  at  a  loss,  while  at  the  same  time  an  unrea- 
sonable or  unscruimlous  owner  ]jrofits  by  it.  Risks  must 
be  taken  in  every  line  of  business,  but  the  gambling 
element  in  the  contracting  business  is  unnecessarily 
great.  Nor  are  all  the  faults  on  the  side  of  the  con- 
tractor; cases  are  all  too  numerous  where  governments 
or  ])rivate  owners  seek  to  escape  their  obligations  at 
the  contractor's  expense. 

It  is  very  evident  how  the  second  main  cause  we 
have  mentioned,  namely,  the  ill-defined  limits  of  the 
contracting  field,  tends  to  lower  the  standing  of  the 
contractor.  In  the  public  mind,  not  only  does  the  term 
"contractor"  cover  every  class  of  constructor  from  the 
jerry-builder  to  the  large  engineering  organization 
which  can  handle  an  undertaking  involving  millions, 


but  it  also  includes  the  manufacturer  who  supplies 
pa|)er  soled  shoes  to  the  army,  the  cold  storage  mag- 
nates who  hold  foodstuffs  for  high  jjrices  until  they 
rot,  and  all  the  various  classes  of  profiteers  who  enter 
into  agreements  with  the  government  for  the  furnish- 
ing of  su])])lies.  Thus  it  is  that  the  legitimate  contrac- 
tor I)ecomes  the  sca])e-goat  for  a  multitude  of  sins  of 
which  he  is  altogether  innocent. 

The  primary  means  by  which  the  contracting  busi- 
ness may  be  elevated  to  its  proper  level,  is,  we  believe, 
the  general  adoption  of  the  cost  plus  contract  system . 
This  step  would  place  contracting  on  the  same  basis 
as  any  other  business;  it  would  remove  the  gambling 
element  to  a  very  great  extent  and  make  every  con- 
tractor dejjend  on  his  record  for  the  obtaining  of  busi- 
ness rather  than  on  a  lucky  chance,  thus  tending  to  eli- 
minate the  inferior  type  of  man  who  makes  mo.st  of  his 
profit  through  skimping  his  work.  Construction  men 
adopting  this  system  in  the  carrying  out  of  their  work 
would  soon  become  separated  in  the  ]jul)lic  mind  from 
the  wide  class  now  known  as  "contractors,"  and,  as  a 
result,  would  not  suffer  on  account  of  the  reflections 
cast  upon  the  name  by  numerous  scandals  in  no  way 
connected  with  construction  work. 

There  is  another  means  which  contractors  have 
been  very  slow  to  take  advantage  of  for  the  protection 
of  their  reputation  and  the  increase  of  their  prestige — 
that  is,  organization.  It  is  hard  to  exj)lain  why  they 
should  hesitate  to  get  together  for  mutual  benefit,  par- 
ticularly that  they  may  oppose  the  depredations  of  the 
irresponsible  contractor  and  raise  the  general  status  of 
their  business. 

In  the  reorganization  of  the  present  contract  sys- 
tem, undoubtedly  the  most  difficult  problem  to  be  .solv- 
ed is  the  letting  of  government  or  municipal  work.  It 
seems  as  if  the  government  must  of  necessity  adhere 
to  a  .system  in  which  every  contractor  on  the  list  has 
— a])parently — an  ecpial  opportunity  of  obtaining  the 
award.  This  course  has  at  times  been  diverted  from, 
and  the  result  has  generally  been  dissatisfaction  and 
charges  of  favoritism.  With  the  removal  of  the  ]}atron- 
age  system  the  question  now  would  seem  to  be  whether 
any  method  can  be  devised  whereby,  without  the  elim- 
ination of  comi)etition,  the  i)ossibility  of  graft  or  play- 
ing ]3olitics  may  be  minimized.  There  are,  in  this  con- 
nection, one  or  two  suggestions  which  we  hear  from 
time  to  time.  The  first  is  the  registration  of  contrac- 
tors for  government  work.  That  is  to  say,  every  con- 
tractor who  wishes  to  participate  in  government 
works  must  register  with  the  authorities,  giv- 
ing i)articulars  as  to  the  personnel  of  the  firm, 
its  capital.  ])lant,  and  staff.  Thus  contractors 
might  be  classified  according  to  their  financial  stand- 
ing and  their  facilities  for  carrying  on  work.  The  sec- 
ond suggestion  is  that  in  connection  with  government 
undertakings,  the  s])ecifications  cover  not  only  the 
work  but  also  the  contractor,  specifying  the  organiza- 
tion and  capital  which  he  must  ])osscss  before  being 
eligible  for  consideration.  The  third  and  final  sugges- 
tion is  that  there  be  a  definite  ])ercentage  of  profit  fix- 
ed for  government  work  and  that  the  decision  between 
the  contractors  desirous  and  eligible  to  undertake  it 
be  made  by  ballot  in  the  presence  of  those  interested. 

These  suggestions  may  seem  somewhat  radical  and 
no  doubt  they  may  have  weak  points,  but  with  altera- 
tion or  modification  it  is  possible  that  they  might  form 
the  basis  of  a  system  more  e(|uitablc  and  more  workable 
than  that  under  which  contractors  are  now  forced  to 
carrv  on  their  business. 
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Repairs  to  Bridges  in  the  Chaudiere  Valley 


Ox  July  30th,  1917,  there  was  a  great  rain  storm 
ill  the  Chaudiere  V^alley,  especially  severe  some 
sixty  miles  south  of  the  city  of  (Quebec,  when, 
over  an  area  about  thirty  miles  by  eight  miles 
there  fell  five  inches  of  water  in  an  hour  and  a  half. 
The  result  was  that  the  Chaudiere  River  rose  from 
twenty  to  forty  feet  in  a  few  hours,  flooding  the  valley 
and  doing  great  damage.  This  article  deals  with  the 
repair  of  two  highway  bridges  which  suffered,  one  at 
Scott's  and  the  other  at  St.  Come. 

The  225-ft.  span  at  Scott's  was  lifted  up  on  a  great 
mass  of  floating  slab  wood  and  turned  over  on  its  side 
about  two  hundred  yards  downstream.  The  steel  floor 
beams  and  stringers  were  uppermost,  not  much  dam- 
aged, but  the  trusses  were  buckled  in  all  directions, 
some  of  the  posts  being  bent  double.  The  wooden  floor 
mostly  broke  away  and  the  lower  truss  became  buried 
in  about  three  feet  of  gravel.  The  flood  subsiding, 
there  remained  eight  feet  of  water.  To  salvage  the 
wreckage  the  accessible  floor  stringers  were  cut  out, 
leaving  sixty  tons  of  steel  work  to  be  dragged  three 
hundred  feet  to  the  shore.  The  structure  was  raised 
little  by  little  by  shear  legs  to  allow  the  gravel  to  fall 
underneath.  When  it  appeared  to  rest  on  the  surface 
of  the  river  bed  the  hauling  tackle  was  hitched  up.  This 
consisted  of  a  five-rope  block  oi  lyi  wire  rope  con- 
nected to  deadman  of  24-inch  timber,  15  feet  long, 
buried  12  feet.  This  tackle  was  pulled  by  eight  part 
%  wire  rope  block  hauled  by  four  thousand  poimd.s 
])ull  hoisting  engine.  In  dragging  the  steel  work  to 
the  bank  much  trouble  was  caused  by  projecting  steel 
fouling  heavy  boulders.  As  the  wreckage  came  ashore 
it  was  cut  apart. 

One  abutment  of  the  170  ft.  span  at  St.  Come  was 
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Fig.  1— St.  Come  Bridge. 

washed  out,  making  it  tilt  about  two  feet.  The  bridge 
steel  weighed  sixty  tons,  Seigwart  concrete  beam  floor 
one  hundred  tons,  giving  normal  reaction  at  each  of 
four  supports  of  forty  tons.  The  steel  structure  was 
stifT  enough,  however,  to  stand  clear  of  the  abutment 
at  the  sunken  end  by  about  3  inches,  thus  ))roducing 
a  load  of  eighty  tons  at  higher  end  of  the  damaged 


abutment  and  eighty  tons  at  the  end  diagonally  oppo- 
site OH  the  other  abutment.  Under  such  unusual  con- 
ditions the  following  short  account  of  distortion  will 
probably  be  of  interest.  The  v.'eb  members  of  the 
portals  at  both  ends  of  bridge  failed  in  compression  as 
shown  on  Fig.  1.  The  intermediate  sway  frames 
showed  no  distress  but  the  posts  to  which  they  were 
attached  were  bent  a  maximum  of  2  inches  at  fourth 
panel  from  end  but  none  at  centre.  Bridge  leaned  over 
two  feet  at  sunken  end  and  two  feet  in  the  opposite 
direction  at  other  end.  Top  lateral  bracing  was  not 
\isibly  strained.     Calculation  based  on  measured  dis- 


Fig.  2— Showing  suspension  verticals  strengthened  by  timbers. 

tortious  of  sway  frame  posts  revealed  the  fact  that  the 
greater  part  of  the  load  transfer  was  due  to  the  rigidity 
of  the  floor  beam  connections  to  trusses.  No  rivet 
heads  pulled  off  nor  rivets  sheared. 

To  restore  the  bridge  without  cutting  it  apart  a 
special  jacking  girder  was  attached  across  the  road 
above  the  damaged  abutment  and  jacks  arranged  for 
eighty  ton  lift  at  each  truss  end.  Fig.  1.  After  filling 
up  the  washout  with  concrete  under  the  abutment, 
jacking  of  the  low  point  was  begun.  On  reaching  the 
proper  level  it  was  found  that  the  raised  end  had  much 
more  load  than  the  other,  proving  that  the  bridge  had 
received  a  "permanent  set"  by  being  overstrained.  To 
rectify  this  the  jacking  was  continued  beyond  the  level 
and  the  bridge  distorted  in  the  opposite"  direction  and 
then  let  back  to  normal.  It  was  then  found  that  equal 
loads  were  supported  by  the  two  truss  ends  and  that 
all  posts  were  straight  and  trusses  were  plumb.  The 
only  parts  to  be  replaced  were  the  web  angles  of  the 
two  portal  frames. 

Fig.  2  shows  the  suspension  verticals  at  second 
panel  from  abutment  stiftencd  by  two  8x6  inch  tim- 
bers so  that  the  bridge  could  rest  on  falsework  while 
the  damaged  abutment  was  demolished  and  replaced 
by  a  new  one. 

The  repairs  above  described  were  carried  out  by 
MacKinnon,  Holmes  «&  Company,  Limited,  Sherbrooke, 
Que. ;  concrete  work  by  Jos.  Gosselin  Limited,  of  Que- 
Ijec  ;  all  under  the  direction  of  Mr.  L.  A.  Vallee,  eno-f- 
neer  of  the  Dei)artinent  of  Public  Works  and  Labour, 
Quebec. 
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Present  High  Prices  and  Public  Utility  Rates 


WHILE  practically  every  detail  entering  into  a 
contractor's  organization  has  shown  an  in- 
creased cost,  it  is  interesting  to  note  that 
electricity  is,  in  general,  an  exception.  Al- 
though the  use  of  electricity  by  the  contractor  for  oper- 
ating cranes,  shovels,  etc.,  is  limited  to  the  availabil- 
ity of  the  power,  yet  in  certain  projects  such  as  the  Nia- 
gara-Chippewa power  development  scheme,  described 
in  our  last  issue,  even  although  considerable  prepara- 
tion had  to  be  made  to  make  the  current  available,  a 
saving  of  some  50  per  cent,  was  effected  on  the  cost  of 
the  work. 

Why  the  price  of  electricity  has  not  been  increased 
since  the  war,  in  comparison  to  other  commodities,  is 
l)robably  due  to  the  fact  that  this  increase  can  only 
take  place  under  the  proper  public  authority.  It  has 
been  said  that  after  the  war  is  over  prices  will  drop 
rapidly.  Perhaps  the  hope  of  this  is  one  reason  why 
the  price  of  electricity  has  not  advanced.  In  an  inter- 
esting addre.ss  recently  delivered  before  the  Wisconsin 
(ias  and  I'llectric  Association  at  Milwaukee,  Mr. 
W.  J.  Ilagenah  drew  conclusions  from  historical  pre- 
cedents, and  showed  that  the  decline  of  prices  from 
their  present  high  level,  will  likely  be  very  slow  after 
the  war  is  over.  This,  in  efifect,  is  what  the  average 
business  man  is  inclined  to  fear. 

We  are  witnessing  at  the  present  time  a  most  im- 
portant development  growing  out  of  our  disturbed 
economic  and  political  conditions — one  which  is  destin- 
ed to  have  a  most  far-reaching  effect  on  the  operations 
of  public  utilities.  Economists  have  for  some  time  fore- 
seen and  predicted  the  condition  which  is  now  exerting 
such  tremendous  pressure  on  every  form  of  activity, 
individual  as  well  as  corporate  and  public  as  well  as  pri- 
vate. There  is  hardly  an  individual  or  an  enterprise 
that  has  not  already  felt  this  staggering  force  or  is  not 
destined  to  feel  it  in  the  near  future,  but  among  all 
forms  of  industry  which  are  staggering  to  effect  a  re- 
adjustment none  has  suffered  so  acutely  as  have  the 
public  utilities.  I  refer  to  the  .steadily  rising  level  oi 
prices,  to  which  such  decided  impetus  has  been  giver 
by  our  entry  into  the  great  European  war. 

For  over  fifteen  years  before  the  opening  of  the 
European  war  we  witnessed  in  this  country  a  gradual- 
ly increasing  price  level.  Coincident  with  this  was  our 
great  industrial  and  commercial  development. 

The  mine  owner,  the  manufacturer,  the  farmer,  the 
tradesman  and  the  professional  man  met  the  rising 
level  of  prices  by  shifting  the  burden  through  increased 
charges  for  their  product  or  his  service,  but  not  so  with 
the  utility.  Its  rates  were  fixed  and  could  not  be  in- 
creased except  by  action  of  the  proper  public  author- 
ity. So  long,  however,  as  the  utility  had  not  yet  reach- 
ed the  reasonable  limit  of  its  technical  development 
and  while  the  territory  which  it  served  was  still  far 
from  .saturation,  these  increasing  co.sts  were  largely 
offset  by  improvements  in  apparatus  and  methods.  In 
fact,  there  are  many  instances  where  in  spite  of  these 
conditions  net  earnings,  because  of  especially  favorable 
local  conditions,  showed  annual  increases.  Electric  pro- 
duction units  were  each  year  becoming  larger  and  more 
ei^cient.  The  art  of  distribution  and  tran.smission  was 
making  great  strides.  The  investment  per  unit  of 
capacity  generally  tended     downward.    At     the  same 


time  the  demand  for  utility  service  was  growing,  and 
what  fifteen  years  ago  was  considered  a  luxury  in  a 
short  time  became  a  necessity.  As  long  as  this  condi- 
tion was  present  the  economies  growing  out  of  increas- 
ed efficiency  and  service  development  tended  to  offset 
the  rise  in  labor  and  material  prices,  but  when  relative- 
ly high  efficiency  had  been  realized  and  the  increases 
in  the  price  level  appeared  to  be  gaining  in  momentum, 
the  trend  of  net  earnings  in  most  instances  turned  de- 
finitely downward.  With  the  reasonable  limit  of  expan- 
sion reached,  the  crisis  in  the  history  of  the  utility 
industry  approached.  Between  the  pressure  of  increas- 
ing costs  and  the  declining  purchasing  power  of  the 
dollar  of  income  net  earnings  were  threatened  with 
extinction.  This,  in  brief,  was  the  condition  of  the  util- 
ity industry  when  in  1914  the  storm  of  the  European 
war  burst  on  the  world — a  war  which  each  year  has 
enveloped  additional  peoples  and  has  gained  in  fury 
and  destructiveness.  And  with  the  coming  of  this  war 
the  level  of  prices,  which  was  already  at  the  highest 
point  reached  in  a  generation,  turned  abruptly  and  vio- 
lently upward,  which  tendency  it  has  maintained  to  this 
time. 

Commodity  Prices  That  Go  Back  a  Hundred  Years. 

The  diagram  reproduced  with  this  article  shows 
Sauerbeck's  ten-year  average  index  prices  for  the  years 
from  1(S17  to  1916,  on  which  I  have  superimposed  the 
annual  index  prices  of  the  London  Statist  in  order  to 
show  what  has  taken  place  beyond  the  period  covered 
by  the  .Sauerbeck  data  and  what  the  extension  of  the 
Sauerbeck  data  for  the  next  few  years  will  reveal. 

Just  as  the  political  history  of  the  nineteenth  cen- 
tury dates  from  the  Congress  of  Vienna  and  the  final 
defeat  of  Napoleon,  so  the  economic  history  of  that 
century  also  begins  with  the  conditions  then  broadly 
recorded.  The  year  1815  is  one  of  those  years  in  his- 
tory which  marks  an  epoch  and  the  influences  of  which 
tiiue  extend  for  many  decades.  In  the  next  few  years 
we  are  likely  to  witness  another  such  epoch-making 
date,  when  the  world,  bled  white  by  war,  will  close  a 
chapter  of  great  social  and  economic  forces  in  conflict, 
in  the  soil  of  which  mighty  political  movements  will 
have  taken  root. 

Let  me  call  attention  to  the  fact  that  from  the  high- 
price  level  following  the  Napoleonic  wars  to  the  high 
level  of  the  Civil  War  period  was  approximately  fifty 
years.  Also,  following  the  low  point  reached  in  about 
1846,  it  was  again  fifty  years  before  the  low  level  after^ 
the  civil  war  was  reached.  Singularly,  it  is  now  just 
fifty  years  since  the  high  level  of  prices  in  the  Civil 
War  period.  In  view  of  these  events  of  the  last  cen- 
tury covering  two  complete  major  economic  cycles,  in 
each  case  growing  out  of  conditions  similar  to  those 
with  which  the  world  is  confronted  at  this  time,  can  it 
be  expected  that  following  the  declaration  of  peace  in 
this  war  we  shall  see  a  quick  decline  in  prices  to  the 
])re-war  level  or  lower? 

Prevailing  Prosperity  is  Largely  Fallacious. 
In  spite  of  prevailing  conditions,  we  appear  very 
])rosperous  at  this  time,  but  let  us  not  be  deceived. 
This  is  a  war  prosperity,  and  both  England  and  Ger- 
many report  the  same  kind  of  business  activity.  How- 
ever, in  view  of  what  we  know  of  conditions,  it  would 


Juiie  36,  1918 


THE    CONTRACT    RECORD 


r>o:i 


he  more  correct  to  say  that  we  are  extremely  busy 
rather  than  extremely  prosperous,  since  we .  are  not 
creating  wealth.  Our  country,  along  with  almost  the 
entire  world,  is  just  now  engaged  under  pressure  of  the 
greatest  necessity  in  carrying  on  campaigns  which  are 
exhausting  the  man  power  and  wealth  of  the  world 
and  from  which  all  will  emerge  as  peoples  much  poorer 
than  before  they  entered.  From  this  period  of  intense 
activity,  of  strained  production  and  increasing  con- 
sumption, we  shall  enter  a  period  after  the  war  when 
this  destruction  must  be  paid  for  by  the  hard  labor  and 
economics  of  the  people  .The  reaction  will  be  as  great 
as  was  the  action,  but  it  will  be  extended  over  a  much 
longer  period  of  time.  This  does  not  mean  that  we 
shall  at  once  have  a  serious  depression.  On  the  con- 
trary, the  necessity  for  urgent  reconstruction  and  the 
accumulation  of  deferred  work,  will  lead  to  consider- 
able activity  for  a  year  or  more  after  the  close  of  the 
war;  but  the  period  of  readjustment  and  of  producing 
from  the  soil  and  other  natural  resources  and  by  hard 
labor  the  wealth  to  pay  for  these  struggles  will  cover 
many  years,  and  during  this  time  we  shall  undoubted- 


and  destructiveness  of  this  world-wide  war  and  remem- 
ber the  price  movement  after  each  of  the  other  two 
great  wars,  it  is  not  difficult  to  believe  that  many  men 
in  this  room  will  not  live  to  sec  the  return  to  the  price 
level  of  1914. 

As  a  result  of  this  violent  price  movement  which 
we  are  now  witnessing  the  work  of  the  utility  commis- 
sions has  not  only  been  enormously  increased,  but  the 
character  of  their  decisions  reflects  the  really  construc- 
tive purpose  of  such  institutions.  During  the  decade 
of  commission  activity  extending  from  1907  to  1917  the 
almost  universal  results  of  commission  investigations 
were  reductions  in  rates.  For  the  larger  part  of  this 
period  the  rise  in  prices  was  gradual  but  extremely 
moderate  in  comparison  with  the  last  two  years ;  but 
these  increases  were  in  many  instances  ofifset  by  the 
increased  efficiency  in  utility  operations  and  the  great 
extension  in  service.  So  elastic  was  the  industry  and 
so  quick  its  response  to  reasonaljle  rate  reduction  that 
these  years,  which  represent  an  almost  unbroken  re- 
cord of  rate  reductions,  at  the  same  time  mark  the  gol- 
den years  of  utility  growth — years  during  which  public 
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ly  experience  a  relatively  high  level  of  prices,  but  with 
a  gradually  declining  tendency  the  world  over. 

Based  on  the  course  of  the  price  movement  after 
periods  of  great  world  wars  in  the  past  and  in  view  of 
the  special  conditions  with  respect. to  the  currency  and 
i)anking  systems  at  the  present  time,  we  may  look  for- 
ward to  a  considerable  period  of  high  prices,  a  period 
of  business  readjustment  and  a  period  of  new  social 
legislation.  What  this  means  in  its  full  significance  to 
individuals,  to  business  in  general,  and  especially  to 
public  utilities,  can  be  readily  understood  without  at- 
tempt on  my  part  either _ to  generalize  or  to  go  into 
details. 

However,  reflect  on  what  it  will  mean  to  business 
to  be  required  to  make  extension  and  to  finance  require- 
ments on  this  level  of  prices  while  operating  under  a 
rate  schedule  determined  five  years  ago  if  we  should 
not  return  for  fifteen  or  twenty  years  to  the  price  level 
on  which  such  rate  schedule  was  based.  What  will  it 
mean  to  business  to  have  to  purchase  operating  sup- 
plies on  the  price  level  of  five  years  ago?  The  price 
level  under  which  plants  were  built,  under  which 
franchise  obligations  were  established  and  on  which 
rate  schedules  were  established  may  not  again  be 
reached  in  fifteen  years  or  even  longer.  There  are  some 
who  say  that  prices  will  decline  quickly  with  the  re- 
turn of  peace.  Whether  they  will  or  not  no  one  defin- 
itely knows,  but  when  we  stop  to  consider  the  extent 


utilities  reached  a  point  of  growth  in  size  and  stability 
comparing  favorably  with  the  greatest  industries  of 
history. 

At  the  present  time,  however,  the  commissions, 
which  were  quick  to  ,take  advantage  for  the  public  of 
every  economy  in  operation  or  profit  resulting  from 
improvements,  are  now  foremost  in  granting  relief 
from  the  pressure  of  high  prices.  Nearly  five  hundred 
public  utilities  have  received  increases  in  rates  or  have 
been  relieved  from  burdensome  obligations  by  state 
utility  commissions  and  by  city  councils  within  the 
last  fifteen  months,  and  among  this  number  are  com- 
panies operating  in  many  of  the  large  centres 
of  population.  If  the  present  tendency  among 
state  commissions  and  city  councils  to  permit 
increases  in  rates  to  oiTset  rising  costs  con- 
permit  increases  in  rates  to  ofl'set  rising  costs  con- 
tinues, the  year  1918  will  witness  a  practical  cancella- 
tion of  nuich  of  the  work  for  rate  reduction  accomplish- 
ed by  these  same  authorities  after  many  years  of  labor. 
It  will  also  show  that  the  original  conception  of  a 
public  utility  commission  as  a  continuing  investigating 
body  created  to  do  justice  to  investor  and  public  alike 
was  correct,  and  that  even  in  the  midst  of  this  great 
war,  wherein  every  element  of  our  national  life  is 
strained  to  the  utmost,  the  desire  for  justice  and  fair 
play  to  all  interests  is  still  firmly  grounded  in  the  heart 
and  mind  of  the  public. 
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Important  Details  in  Housing  Problems 


Pl'^KJIAl'S  nu  project  before  the  public  at  present 
is  more  important  than  that  of  housing.  That 
this  phase  of  our  inchistrial  progress  has  not 
been  given  due  consideration  is  shown  by  the 
conditions  which  now  exist  throughout  Canada.  It  is 
becoming  more  and  more  the  general  opinion  among 
manufacturing  heads  that  the  only  way  to  keep  men 
is  to  provide  suitable  accommodation  within  reason- 
able distance  of  their  work.  While  this  is  an  import- 
ant consideration,  yet  this  is  not  the  only  reason  why 
housing  accommodation  is  urgently  needed  at  the  mo- 
ment. In  Toronto,  for  instance,  there  is  a  general  scar- 
city of  houses  and  the  conditions  have  become  so  acute 
that  people  are  living  in  over-crowded  quarters  and. 
in  addition,  are  obliged  to  pay  extremely  high  rents. 
Several  projects  are  now  on  foot  to  overcome  the  dif- 
ficulty in  Toronto,  while  other  schemes  are  in  course 
of  development  at  Brantford,  Halifax,  Temiskaming, 
and  other  points.  In  order  to  throw  some  light  on 
what  necessary  data  must  be  collected  before  a  hous- 
ing project  is  developed,  Mr.  John  W.  Alvord,  a  pro- 
mi^ient  Chicago  consulting  engineer,  has  formulated 
in  the  Engineering  News-Record  the  following  im- 
portant features  to  be  observed  : 

Drainage — It  is  important  to  notice  that  the  site 
can  be  well  drained  to  ample  depths  required  for 
cellars.  High,  slightly  rolling  or  gently  sloping  land 
at  least  15  to  20  ft.  above  an  available  outlet  in  the  im- 
mediate vicinity  is  highly  desirable  and  ideal. 

Low  Lands  Availalile — Low  marshy  land  with  no 
marked  drainage  lines  is  not  to  be  entirely  avoided, 
because  it  can  probably  be  developed,  but  at  consider- 
able expense  for  grading  or  pumping  the  sewage  and 
drainage,  which  expense  must  be  added  to  the  cost  of 
the  land  and  should  be  kei)t  in  mind  for  purposes  of 
comparison. 

Marked  Natural  Drainage — Gently  sloping  land, 
with  well  marked  natural  drainage  lines  traversing  it, 
is  desirable,  as  the  cost  for  natural  drainage  is  les.sen- 
ed  and  desirable  open  spaces  are  increased. 

Broken  Land — Very  broken  land,  with  accordingly 
rugged  topography,  all  requiring  a  great  deal  of  heavy 
grading  to  render  it  habitable,  is  to  be  avoided  for  pre- 
sent purposes. 

Desirable  Sandy  Land — Sand  soils,  with  low 
ground-water  level  and  good  outlet,  are  desirable,  al- 
though expensive  to  develop  fully.  The  disadvantage 
of  expensive  black  soil  importation  offsets  in  part  the 
naturally  good  drainage,  dry  cellars,  and  cheap  storm 
water  removal  available. 

Undesirable  Sandy  Land — Sandy  soils  with  high 
ground  water  and  poor  outlet  facilities  are  expensive, 
for  the  construction  of  underground  work. 

Clay  Soils — Close  clay  soils  are  not  entirely  desir- 
able, as  surface  drainage  will  be  largely  increased,  es- 
pecially where  steep  slopes  prevail.  Stiff  clay  makes 
for  expensive  pavements,  imperatively  needed,  and  of- 
ten cellar  drainage  must  be  especially  provided. 

Gravels  and  Sands — Sandy  gravel,  even  containing 
some  clay,  makes  an  excellent  site,  particularly  when 
porous  and  combined  with  low  ground-water  level 
Such  a  site  needs  a  minimum  of  street  pavement  or, 
at  best,  inexpensive  pavement,  and  the  drainage  sys- 


tem will  be  much  cheapened.  lixcavation  is  aUi.  lo-, 
costly  than  in  some  other  soils. 

Sites  Best  for  Streets — The  topograj)hy  be>l  >uiud 
for  streets  will  furnish  grades  less  than  0.3  or  0.4  per 
cent  and  not  greater  than  4  per  cent. 

Cori)orate  Limits — It  is  important  to  note  whether 
the  proposed  housing  site  is  inside  corporate  limits  of 
the  municipality,  and,  if  it  is  not,  to  ascertain  possibi- 
lity and  terms-for  connections  with  existing  municipal 
public  utilities. 

Important   Sewerage    Details. 

Connection  to  Existing  Systems — The  available 
outlet  for  the  sewers  must  be  fully  investigated.  If 
this  is  through  an  existing  sewer  in  a  neighboring 
sewer  system,  ascertain  if  it  is  large  enough,  where 
it  empties,  and  what,  if  anything  it  imperils.  Report 
type  of  sewer  system,  whether  sanitarj',  combined  or 
storm  water. 

Note  approximate  drainage  areas,  direction  of  flow 
and  relative  surface  elevations,  with  particular  refer- 
ence to  the  necessity  and  approximate  size  of  storm 
sewers  and  open  ditches. 

Long  Outlet — If  long  outlet  sewers  are  necessary 
for  connection  with  neighboring  sewers,  ascertain 
their  cost  and  how  this  may  compare  with  other  pos- 
sible outlets. 

Legal  Status — Investigate  if  local  sewers  in  adja- 
cent systems  can  be  legally  used  without  payment.  If 
proposed  housing  quarters  are  outside  corporate  limits, 
can  connection  be  made  with  sewers  in  the  corpora- 
tion ? 

Special  Assessment  Laws— Always  check  general 
statements  about  the  use  of  adjacent  sewers  by  con- 
sultation with  the  city  authorities  and  particularlj' 
see  the  s])ecial  assessment  laws  and  ordinances  by 
which  such  sewer  districts  were  formed  and  such  sew- 
ers paid  for . 

Constructive  Questions— Ascertain  soil  conditions 
as  to  cost  of  construction  on  the  proposed  site.  Will 
the  banks  stand  up  alone?  To  what  depth?  Quick- 
sand?   Rock?   (jround  water? 

Local  material — Are  there  local  supplies  of  building 
material?  Lumber?  Cement?  Sand?  Gravel?  Broken 
stone?  Prices? 

Local  contractors — Are  there  local  contractors  and 
builders?  What  equipment  is  available,  such  as  trench 
machines,  concrete  mixers,  grading  outfits,  steam 
shovels,  teams,  motor  trucks?  Find  recent  contract 
])rices  for  sewers,  paving,  curbs  and  sidewalks. 

Transportation — What  are  the  railroads  with  and 
transportation  facilities  for  delivery  material  ? 

Local  labor — Investigate  local  labor  situation  with 
reference  to  available  carpenters  and  laborers. 

Selection  of  Sewer  Outfalls. 

Outfalls  to  be  First  Considered — .As  the  >e\\  i-rage 
and  drainage  are  in  many  ways  affected  by  the  ultimate 
method  of  sewage  dis])osal,  it  is  essential  that  investi- 
gators should  oljtain  the  data  for  the  proper  solution 
and  approval  of  that  problem. 

State  Control — In  most  states  the  state  board  of 
health  has  control  of  the  sanitary  standards  to  be 
observed,  and  in  some  cases  they  issue  rules,    direc- 
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tions  and,  in  other  cases,  have  well   defined  policies 
which  it  is  important  to  know  and  follow. 

Detailed  Approval  by  State  Authorities — Where 
state  board  of  health  or  other  authority  controls  stream 
pollution,  it  is  usual  to  find  that  the  law  provides  that 
it  has  final  approval  of  all  plans  and  specifications. 
This  should  be  kept  in  mind. 

Extension  of  Existing  Facilities — In  localities  where 
sewerage  facilities  exist,  extension  of  such  facilities 
is  presupposed,  unless  the  state  authority  or  good 
practice  requires  their  revision  or  rejection. 

Local  Practice — In  developments  which  are  conti- 
guous to  municipalities  or  are  parts  of  municipalities, 
the  practice  and  method  of  such  municipality  should 
be  followed  if  good,  and  followed  and  supplemented  by 
good  practice  where  desirable. 

Isolated  Developments — Where  developments  are 
not  adjacent  to  settled  territory  of  any  description, 
standards  must  be  outlined,  future  expansion  taken 
into  account  and  especially  complete  information  ob- 
tained. 

Stream  Pollution — In  general,  streams  should  not 
receive  raw  sewage  from  isolated  developments  unless 
the  extreme  low-water  flow  of  the  stream  exceeds 
about  5  cu.  ft.  per  second  for  each  1000  of  the  probable 
future  population. 

Provision  for  Future  Tankage — In  every  case, 
where  possible,  outlet  sewers  should  be  at  such  eleva- 
tion that  sewage  treatment  by  tankage  can  be  readily 
introduced  in  the  future,  if  required. 

Outlets — In  the  cases  of  all  considerable  streams 
into  which  the  contents  of  sewers  are  discharged,  good 
practice  would  suggest  that  submerged  outlets  convey- 
ing the  normal  flow  should  extend  out  into  water  of 
such  depth  that  the  sewage  will  be  quickly  diffused 
and  not  easily  observable.  Overflow  at  the  shore  line 
may  provide  for  abnormal  flow. 

Tidal  Outlets — In  cases  where  outlet  sewers  empty 
into  tidal  estuaries,  special  studies  are  necessary  to  be 
assured  that  freedom  from  offensive  conditions  will  be 
obtained.  In  some  cases,  where  elevation  is  lacking, 
it  may  be  necessary  to  store  the  sewage  temporarily 
during  high  tide ;  and  in  other  cases  it  may  be  desirable 
for  other  reasons  to  release  the  sewage  from  storage 
reservoirs  on  the  falling  tide  only. 

Partial  Treatment — In  cases  where  the  low-water 
flow  of  streams  available  for  sewerage  is  less  than 
about  5  cu.  ft.  per  second  for  each  1000  of  ultimate  fu- 
ture population  served,  treatment  works  should  be 
planned  for,  and  if  the  population  in  the  near  future 
requires  such  works  should  be  introduced  more  or  less 
completely,  as  circumstances  appear  to  render  neces- 
sary. 

Complete  Treatment — In  cases  where  the  sewage 
must  be  emptied  into  a  stream  quite  insufficient  in  flow 
to  deal  properly  with  it,  treatment  works  of  a  reason- 
ably complete  character  must  be  introduced. 

Complete  Plant  for  Extreme  Cases — No  sewage  or 
polluted  storm  water  should  he  discharged  into  a 
stream  used  as  a  source  of  domestic  water  supply  at 
any  point  where  it  may  possibly  contaminate  such  wa- 
ter supply,  except  in  the  most  extreme  cases,  when  it 
is  absolutely  unavoidable  to  divert  the  sewage  from 
a  stream  used  as  a  source  of  water  supply, 
treatment  plants  of  the  most  complete  and 
reliable  character  should  be  introduced.  A  site  involv- 
ing the  above  conditions  is  undesirable,  and  should  not 
be  selected  if  it  is  possible  to  avoid  it. 

Provision  for  Future  Treatment — Where  it  is  likely 


that  while  the  present  population  may  safely  empty 
sewage  into  streams,  the  future  population  can  prob- 
ably not  do  so.  Space  and  elevations  should  be  left 
so  as  to  provide  for  the  possible  future  installation 
that  may  be  necessary. 

Treatment  Sites  Removed  from  Population  Areas 
— Sewer  outfalls  liable  to  require  treatment  plants 
should  not  be  located  in  or  near  thickly  populated  or 
residential  property,  if  it  is  possible  to  avoid  it. 

Long  Outfalls  Avoided — Long  outfall  sewers  are 
to  be  avoided  if  possible,  where  the  liability  to  intro- 
duce treatment  works  is  only  a  future  possibility. 
Short  outfalls  to  the  nearest  outlet  may  be  selected, 
but  at  such  elevation  that  intercepting  sewers  to  more 
distant  outfalls  can  be  introduced  when  found  neces- 
sary. 

Water  Supply  Details. 

Extension  of  Existing  Facilities — Available  water 
supplies  already  developed  should  be  examined  in  de- 
tail, to  ascertain  that  they  will  be  satisfactory  from  the 
standpoint  of  (a)  quality;  (b)  quantity,  and  (c)  pres- 
sure . 

Water-Works  Information — Water-works  informa- 
tion should  include:  (a)  Type  and  capacity  of  pumps; 
(b)  average  daily  supply;  (c)  population  served;  (d) 
pressure  near  point  of  extension;  (e)  relative  elevation 
of  proposed  site;  (f)  size  of  main  supply  pipes  to  site; 
(g)  reservoir  and  standpip'e  elevations  or  storage. 

Cost  of  Connecting  Mains — Where  connecting 
mains  outside  of  the  site  are  not  sufficient  in  size  or  are 
deficient  in  pressure,  the  cost  of  supplying  these  defici- 
encies should  be  approximately  ascertained,  if  possible, 
and  also  inquiry  should  make  known  whether  that  cost 
will  be  assisted  by  the  municipality  or  water  company. 

Water  Rates — Ascertain  whether  water  is  sold  in 
adjacent  territory  by  meter  or  flat  rates  or  in  part; 
both  what  these  rates  are  and  what  policy  the  water 
company  or  department  will  have  in  the  matter  of  the 
housing  development,  particularly  if  the  proposed 
housing  quarters  are  outside  of  the  corporate  limits . 

Cost — Ascertain  whether  the  extension  of  water 
mains  within  the  housing  development  site  will  be  a 
direct  charge  or  will  be  amortized  in  the  rates. 

Pressure — Find  out  whether  the  pressure  is  deficient, 
whether  new  and  higher  pressure  can  be  generally  in- 
stalled, whether  a  high  service  district  is  necessary,  or 
whether  booster  pumps  or  storage  will  be  needed. 

Fire  Engines — Ascertain  whether  fire  engines  are 
used  or  extra  fire  pressure,  developed  at  the  pumping 
station,  is  used  for  fire  service. 

Poor  Supply  Quality — Water  supplies  from  surface 
supply  unfiltered  are  to  be  looked  upon  with  suspicion, 
and,  generally,  arrangements  should  be  urged,  if  pos- 
sible, for  their  filtration  or,  at  least,  sterilization. 

Contamination  by  New  Housing — -Water  supplies 
in  adjacent  developments  should  not  be  imperiled  by 
the  installation  of  the  new  housing  developments  in 
such  manner  that  the  sewage  will  reach  their  source. 

Special  Report — If  entirely  new  supplies  must  be 
developed  an  experienced  water-works  engineer  should 
report  especially  on  the  possible  source  and  the  cost 
of  construction  and  operation,  and  should  show  the 
resulting  rates  asvvell. 

Streets  and  Pavements. 

Situation — Note  location  of  the  proposed  housing 
site  with  reference  to  street  connections  of  the  muni- 
cipality. Is  the  site  on  a  main  thoroughfare?  Will 
extensive  street  work  be  required  to  connect  the  hous- 
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iiijf  site  with  the  business  and   factory  sections? 

Soil  and  Drainage — As  a  well-drained  site  or  one 
with  gravel  soil  may  materially  reduce  the  necessity 
for  expensive  improved  pavements,  these  features 
should  be  specially  observed. 

Grades — The  best  topography  for  street  grades  will 
run  not  less  than  0.3  per  cent,  or  0.4  per  cent  and  not 
greater  than  4  ])er  cent.  Note  the  extent  of  grading 
re(|uired  for  streets  and  houses. 

Local  Practice — ^Observe  the  local  practice  as  to 
types  of  ])avement,  street  and  pavement  widths,  curb 
and  gutters  and  sidewalks,  particularly  where  there 
are  recently  built  industrial  housing  quarters,  or 
new  real  estate  developments.  Note  whether  alleys 
are  used. 

Local  Materials  and  Prices^For  approximate  or 
comparative  estimates,  note  the  availability  of  local 
paving  materials  and  prices,  also  recent  contract  ])riocs 
for  pavements,  curbs  and  walks. 


A  gimd  cle>cripliijn  uf  the  local  electric-light  plant 
and  gas  company  should  be  secured.  Have  they  capa- 
city ?  How  connected  up  to  site?  Cost?  By  whom 
paid  ?   Report  on  local  methods  of  street  lighting. 

Investigate  rates.  Is  there  dissatisfaction  in  the 
community?  Is  it  reasonable?  Or  unreasonable  ?  Hear 
both  sides  to  any  controversy.  Compare  rates  with 
other  similar  situation.  See  if  there  is  any  reason  for 
abnormal  rates.  Are  rates  governed  by  State  or  other 
utility  commission? 

Is  service  good?  (Juality  of  gas?  How  determined? 
What  ordinance  requirement?  Electric  light:  Are 
there  breakdowns  and  stoppages?  Why? 

Will  companies  finance  complete  installation  and 
authorize  through  rates  or  expect  cash  cost  advance 
and  rates  accordingly- 

VVhat  coutractiiral  relations  otherwise  ina\-  In-  iias- 
onahly  expected? 


Compressed  Air  and  Its  Wide  Use  in  Con- 
tracting Work 


AT  the  present  time  when  the  shortage  of  man 
j)ower  is  so  acute,  necessity  has  resulted  in  an 
ever  increasing  demand  for  a  means  of  con- 
serving man  power  as  much  as  possible.  While 
compressed  air  has  now  almost  universal  use  in  the 
mining  industry,  its  great  service  to  the  contractor  is 
possibly  not  fully  appreciated.  For  certain  kinds  of 
work — pumping  water  through  direct  acting  pumps, 
for  instance — compressed  air  is  too  expensive  as  com- 
pared with  steam  to  warrant  its  use,  but  the  problem 
of  whether  one  is  justified  in  using  a  compressed  air 
plant  on  a  contract  is  largely  governed  by  the  proper 
choice  of  equipment.  The  following  article  by  Walton 
I.  Aims,  in  "Contracting,"  gives  an  outline  of  the  pos- 
sible use  of  compressed  air  in  ordinary  construction 
work : 

Recent  Developments. 
Improvements  made  during  the  last  few  years  in 
machinery  and  in  methods  of  installation  have  greatly 
increased  the  profitable  use  of  compressed  air,  by  ef- 
fecting economics  in  the  cost  of  plant  and  operating 
expenses. 

In  the  matter  of  drilling  rock  either  in  trench  or^ 
open  excavation  the  wasteful  and  cumbersome  steam- 
driven  tripod  drill  requiring  two  men  to  operate  has 
largely  been  superseded  by  the  one-man  pneumatic 
hammer  drill  which  is  now  made  to  bore  holes  to  a  suf- 
ficient depth  for  all  ordinary  requirements  at  a  great 
saving  in  cost  per  foot  of  hole. 

Convenient  Portable  Compressor. 

On  small  jobs  of  this  character  a  handy  rig  for  fur- 
nishing compressed  air  consists  of  an  air  receiver 
mounted  on  wheels,  on  top  of  which  is  bolted  an  air 
compressor  driven  by  a  gasoline  engine  with  an  un- 
loading device  on  the  air  cylinder  and  a  fly  wheel  gov- 
ernor on  the  engine  the  machine  is  automatic  and  re- 
quires but  little  attention. 

Uses  for  Various  Purposes. 

i'or  working  small  derrick  or  shear  leg  hoists  sev- 
eral handy  air  motors  are  made  that  can  be  bolted  di- 


rectly to  the  mast  or  shear  legs  and  the  work  of  hoist- 
ing and  placing  is  thereby  greatly  facilitated. 

The  advantages  of  air  riveters,  caulkers,  chisels, 
reamers,  and  wood-boring  tools  over  similar  tools 
oj)crate(l  by  manual  labor  is  well  known,  when  the 
quantity  of  such  work  is  sufficient  to  warrant  the 
necessary  plant  outlay. 

When  any  amount  of  cement  grouting  is  required 
grouting  machines  operated  by  compressed  air  will  do 
more  than  double  the  work  at  less  than  half  the  cost  of 
pumping  grout  either  by  hand  or  by  power. 

For  pulling  and  hauling  a  handy  little  winch  run  by 
air  will  often  do  the  work  of  10  men. 

An  air  hoist  hooked  to  a  "trolley"  running  on  the 
bottom  flange  of  an  I-beam  makes  a  very  useful  travel- 
ing derrick  for  unloading,  storing,  and  reloading  heavy 
material . 

Although  the  use  of  compressed  air  as  power  for 
pumping  water  through  direct  acting  pumps  is  expen- 
sive, as  compared  to  direct  steam  it  often  has  proved 
of  value  in  emergency  or  in  temporary  work  and  when 
properly  applied  in  the  air  lift  is  reasonably  economi- 
cal. 

Where  open-bottom  steel  pipe  piles  are  to  be  driven 
it  is  sometimes  possible  to  clean  out  the  interior  of  these 
piles  by  dropping  a  2-in.  or  larger  pipe  inside  the  pile 
and  blowing  the  material  out  by  compressed  air. 

A  rock  drill  of  about  3j/2-in.  diameter  easily  can  be 
made  over  by  a  blacksmith  into  an  efficient  sheet  pile 
driver  where  only  a  light  hammer  is  required.  This 
drill  either  can  be  suspended  from  a  light  derrick  or 
may  be  rigged  up  to  run  on  a  wire  cable  or  other  over- 
head runway  over  the  line  of  sheeting,  and,  operated 
by  air,  will  often  do  cheap  and  rapid  driving. 

0])i)ortunities  also  may  arise  for  the  use  of  the 
cement  gun,  the  sand-blast,  or  the  pneumatic  paint 
brush . 

In  cramped  or  obstructed  concrete  work,  such  as 
the  placing  of  the  arch  of  a  tunnel  lining,  the  method 
of  mixing  and  placing  concrete  by  compressed  air  has 
been  employed  succcssfullj-. 

With  the  exception  of  the  last  mentioned,  the  bulk 
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of  these  machines  require  but  comparatively  little  air, 
at  a  pressure  of  60  lb.  or  less,  so  that  the  original  plant 
installation,  if  for  rock  drilling,  for  instance,  is  abund- 
antly able  to  take  care  of  them. 

The  above  are  a  few  of  the  many  applications  of 
compressed  air  to  the  exigencies  of  the  work  in  hand 
as  they  may  arise  during  its  prosecution,  if  conditions 
have  warranted  the  original  plant  installation. 

Choice  of  Compressors. 

On  work  where  the  possibilities  of  using  compress- 
ed air  are  small,  a  gasoline-driven  compressor,  such  as 
has  been  previously  described,  may  best  answer  the 
purpose,  but  where  larger  quantities  of  air  can  be  used 
to  advantage  a  central  power  station  is  advisable.  This 
may  be  either  steam  or  electric  driven. 

With  steam  the  question  at  once  arises  as  to  choice 
of  machines.  Shall  the  compressors  be  Straight  Line, 
Duplex-Compound  Steam,  Compound  Air,  or  Corliss 
Cross-Compound  Condensing?  The  Straight-Line  is 
much  the  simplest  and  cheapest  to  install,  but  when  the 
air  is  not  compound,  it  is  also  the  most  expensive  to 
operate  in  cost  per  1,000  ft.  of  free  air  per  minute,  de- 
livered, the  unit  universally  used. 

For  a  comparatively  small  amount  of  air  on  a  short 
contract  the  Straight  Line  machine  may  be  selected, 
but  for  a  large  piece  of  work,  using  large  quantities  of 
air  and  extending  over  2  yr.  or  more,  the  Cross-Com- 
pound machine,  with  high  pressure  steam  and  con- 
densing, if  possible,  should  be  chosen.  A  steam-driven 
Straight  Line  plant  consisting  of  boiler,  compressor, 
air  receiver,  and  the  necessary  plant  piping  and  fit- 
tings of  a  capacity  of  1,200  cu.  ft.  of  free  air  per 
minute,  will  cost  erected,  everything  new,  about  $8,000. 

In  a  plant  for  driving  a  rock  tunnel,  the  contract  for 
which  was  completed  about  6  yr.  ago,  the  cost  of  a 
compressed  air  plant  consisting  of  high  pressure  tubu- 
lar boilers  2,100-hp.  rating,  Corliss  Cross-Compound 
Compressors  of  3,400  LH.P.,  Intercoolere,  Condens- 
ers, and  Air  After  Coolers,  erected,  was  about  $140,000. 
This  plant  delivered  about  20,000  cu.  ft.  of  free  air  per 
minute  ait  110  lb. 

For  use  in  rough  preliminary  estimating  the  cost  of 
installing  a  new  high  pressure  steam  compressor  plant 
may  be  taken  at  about  $7  per  cubic  foot  of  free  air  per 
minute . 

Cost  of  Compression. 

The  cost  of  furnishing  compressed  air  at  100  lb. 
pressure,  from  a  steam-driven  Cross-Compound  Com- 
pressor plant,  is  at  present  prices,  about  5  c.  per  1,000 
cu.  ft.  of  free  air. 

At  the  rock  tunnel  plant  above  mentioned,  where 
local  conditions  were  extremely  favorable,  the  claim 
was  made  that  the  cost  of  delivering  compressed  air 
to  the  main  was  only  2c.  per  1,000  cu.  ft.  of  free  air. 

The  cost  of  compressing  air  at  90  lb.  pressure,  from 
a  small  Straight  Line  plant  may  run  as  high  as  11  or 
12  c.  per  1,000  cu.  ft.  of  free  air. 

Electric  Power. 

On  work  where  electric  power  from  some  neighbor- 
ing plant  is  available  it  is  generally  possible  to  obtain 
such  favorable  rates  for  electric  current  that  the  cost 
of  plant  installation  and  operation  is  very  materially 
reduced.  The  electrically-driven  compressor  plant  may 
be  made  so  nearly  automatic  as  to  require  but  little  at- 
tention and  avoids  the  necessity  of  cmjiloying  men 
holding  sjjccial  licenses. 

When  the  work  is  completed  the  plant  salvage  is 


much   greater   than    in   the   case   of  the   steam-driven 

plant. 

Generally  speaking,  in  a  central  plant  installation 
the  steam  drive  should  not  be  considered  until  the  pos- 
sibilties  of  obtaining  power  for  the  electro  drive  have 
been  exhausted.  In  addition  to  the  economy  of  opera- 
tion it  has  the  advantage  of  greater  cleanliness,  doing 
away  with  all  the  grit  and  dust  of  the  fire  room,  and 
so  greatly  reducing  the  depreciation  of  the  machinery 
and  the  quantity  of  lubricating  oil. 

If  not  in  continuous  operation  it  can  be  switched 
off  and  on  at  will,  with  no  fires  to  bank  or  expensive 
force  to  maintain  when  idle,  as  is  the  case  with  steam. 

An. advantage  in  electric  operation  if  the  work  is 
spread  over  a  large  area  is  the  avoidance  of  long  pipe 
lines  by  installing  two  or  more  smaller  plants  at  the 
various  points  where  compressed  air  is  required  in- 
stead of  a  single  large  plant.  This  may  be  done  with- 
out any  material  increase  in  the  cost  of  operation  in 
the  case  of  the  electric  drive. 

Under  conditions  where  electric  current  is  unob- 
tainable and  serious  obstacles  to  the  running  of  pipe 
lines  arise,  it  may  be  advisable  to  install  an  electric 
generating  plant  at  a  point  convenient  to  coal  and 
water  supply,  extending  the  transmission  line  to  the 
various  distant  points  where  compressed  air  is  requir- 
ed and  there  installing  the  electric-driven  compressors. 

A  plant  to  meet  such  conditions  of  a  capacity  of 
7,500  cu.  ft.  of  free  air  per  minute  compressed  to  100 
lb.  consisting  of  1000-hp.  water  tube  boilers,  gener- 
ators, transmission  line,  transformers,  and  motor- 
driven  compressors  would  cost  about  $110,000  or  about 
double  the  cost  of  a  direct  steam  compression  plant. 

Ordinarily  electric  current  should  be  obtainable  at 
a  price  around  2  c.  per  horsepower  per  hour,  the  price 
decreasing  if  the  requirements  are  large.  On  work 
where  operations  are  carried  on  in  the  daytime  only, 
such  electric  power  contracts  are  of  great  advantage 
to  electric  lighting  companies,  as  the  demand  for  cur- 
rent comes  at  the  time  when  lighting  consumption  is 
small  and  so  tends  to  equalize  loading  conditions.  The 
brake  horse-power  required  to  compress  1,000  cu.  ft. 
of  air  to  100  lb.  in  an  efficient  compressor,  cooling  the 
air  to  a  constant  temperature  during  compression,  is 
about  135  hp.  For  lines  of  mains  extending  less  than 
a  mile  from  the  plant,  90  lb.  initial  pressure  will  be  suf- 
ficient for  rock  drilling. 

Where  long  pipe  lines  are  necessary  a  pressure  of 
100  or  110  lb.  should  be  provided  for  at  the  plant,  to 
allow  for  loss,  if  rock  drills  are  to  be  driven  at  their 
maximum  efficiency.  For  purposes  other  than  rock 
drilling  the  pressure  may  be  reduced  considerably. 

In  running  the  air  supply  mains  great  care  must  be 
taken  to  provide  pipes  of  adequate  size  and  to  avoid  all 
leakage  at  the  joints.  For  all  sizes  of  pipe  up  to  6  or  8 
in.,  the  ordinary  screw  thread  and  couplings  made  up 
with  red  or  white  lead  may  be  used,  but  for  larger  sizes 
of  pipe  line,  special  couplings  which  do  not  require  the 
pipe  to  be  threaded  and  do  not  require  that  the  pipe 
be  laid  to  an  absolute  grade  should  be  secured.  These 
latter  couplings  also  act  as  expansion  joints,  while  on 
the  threaded  pipe  an  occasional  swing  joine  or  else  an 
expansion  joint  may  be  required  on  a  long  line. 

Danger  From  Frost. 

Rxcept  in  the  case  of  ver)'  long  and  e.xposed  pipe 
lines  the  danger  of  freezing  in  the  mains  is  very  slight 
and  in  the  majority  of  cases  may  be  ignored.  In  very 
large  plants  this  danger  is  guarded  against  by  install- 
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ing  after-coolers,  which  condense  the  moisture  in  the 
compressed  air  before  it  enters  the  mains. 

If  trouble  is  experienced  with  freezing  at  the  mach- 
ines where  the  power  is  applied  this  is  easily  obviated 
by  installing  air  re-heaters  on  the  line  to  these  mach- 
ines. These  heaters  consist  of  a  coil  of  pipe  in  a  sala- 
mander or  other  stove  or  they  may  be  made  of  a  cast 
iron  pot  with  a  grate  below  and  a  hood  and  short  stack 
on  top,  in  which  a  coal  fire  is  maintained.  The  cast 
iron  pot  is  made  with  a  double  shell  containing  an  air 
space  through  which  the  compressed  air  circulates  and 
absorbs  sufficient  heat  to  prevent  its  freezing  by  ex- 
pansion in  the  ports  of  the  machines. 

As  a  temporary  expedient  a  fire  may  be  built  around 
the  compressed  air  main.  Ordinarily,  unless  the  duty 
is  very  heavy,  no  trouble  will  be  experienced  by  freez- 
ing. 

In  all  compressor  plants  frequent  attention  should 
be  given  to  the  proper  draining  of  the  air  receiver. 

In  times  like  the  present,  when  wide  fluctuations 
are  occurring  in  both  the  labor  and  material  markets, 
it  is  very  difficult  to  determine  a  fair  estimate  of  costs. 
The  figures  that  have  been  given,  therefore,  must  be 
taken  as  giving  a  general  idea  only  and  subject  to  a 
wide  variation  on  account  of  changing  conditions. 

On  all  contract  work  the  cost  of  operating  machin- 
ery is  more  stable  than  that  of  hand  labor  and  there- 
fore should  be  resorted  to  by  the  contractor  whenever 
possible. 


New  Post  OflSce,  Three  Rivers,  P.  Q. 

Tlili  new  post  office   building  in   Three   Rivers, 
P.Q.,  is  situated  on  the  plot  of  ground  known 
as    the    Plateau    property,    fronting    on    Notre 
Dame  Street  and   Rue  des  Casernes,   formerly 
the  site  of  the  old  British  War  Office  barracks,  which 
property  was  handed  over  by  the  War  Office  to  the 


government  in  1856.  The  barracks  was  converted  in- 
to offices  for  the  Customs,  Inland  Revenue  and  St. 
Maurice  Works  officials  in  the  year  1880-1-2,  but  was 
destroyed  by  fire  in  1908,  as  was  al.so  another  building 
on  the  same  ])roperty,  which  had  been  originally  in- 
tended for  a  customs  building,  but  was  converted  for 
])ost  office  use  when  the  old  barracks  building  was 
altered.  Consequently,  in  February,  1913,  a  contract 
was  entered  into  for  the  erection  of  a  new  building 
on  the  same  site. 

The  structure,  which  is  lunv  completed,  .consists  of 
a  main  middle  portion  *)2  ft.  long  by  7S  ft.  deep,  making 
in  all  a  frontage  of  200  feet.  The  middle  portion,  e.x- 
cei)ting  25  feet  in  dejith  at  the  rear,  which  is  one  storey 


and  basement,  is  three  storeys,  while  the  wings  are 
one  storey  less. 

The  excavation  was  made  through  a  sand  ridge, 
which  test  pits  showed  to  be  some  125  feet  in  depth. 
Concrete  foundations  were  laid,  the  material  being 
handled  from  the  mixer  by  barrows. 

The  outer  walls,  which  are  of  common  brick,  are 
faced  with  cut  .stone  and  lined  with  terra  cotta,  the 
stone  being  obtained  from  limestone  quarries  at  St. 
Marc  des  Carriercs.  The  frame  is  of  steel,  enca.sed  in 
concrete;  the  partitions  are  terra  cotta;  the  floors,  of 
steel  and  concrete — covered  with  hardwood  in  the 
offices  and  tiling  in  the  lobbies;  the  roof  is  of  steel  and 
concrete,  finished  in  accordance  with  the  Bancoro  pro- 
cess, and  the  dados  and  stair  steps  are  of  marble. 
Vaults  of  brick  are  provided  for  the  various  depart- 
ments. 

Heating  is  by  open  gravity  hot  water  system,  using 
two  .series  of  three  furnaces.    Lighting  is  by  electricity. 

The  basement  contains  the  Customs  Examining 
Warehouse,  toilet  room,  workshop,  storage  room, 
boiler  room  and  coal  room ;  the  ground  floor,  the  post 
office,  the  Custom  House  and  the  Inland  Revenue  offi- 
ces in  the  middle  portion,  the  right  wing  and  the  left 
wing  respectively ;  the  first  floor,  the  public  works  offi- 
ces and  those  of  the  Harbor  Commissioners;  and  the 
attic,  the  caretaker's  apartments. 

The  arrangement  of  the  windows  for  lighting  is 
especially  successful  so  that  in  the  post  office,  which  is 
an  exceptionally  deep  room,  there  is  not  a  dark  space 
even  in  the  corners. 

The  building  was  designed  by  D.  Ewart,  chief  archi- 
tect. Department  of  Public  Works,  and  the  construc- 
tion carried  out  under  his  instructions.  The  stone 
work  was  constructed  under  contract  with  Messrs. 
Vermette,  Macleod  &  Perron,  of  Three  Rivers,  and  the 
remaining  works,  under  contract  with  Mr.  Joseph 
Bourque,  of  Hull.  The  marble  was  furnished  by  Smith 
Marble  and  Construction  Comjjany,  Limited,  145  Van 
Home  Avenue,  Montreal ;  bricklaying  was  carried  out 
by  J.  H.  Giroux,  St.  Olivier  Street,  Three  Rivers ;  roof- 
ing, McFarlane  &  Dougla.ss,  250  Slater  Street,  Ottawa; 
plumbing,  Louis  Gendron,  39  Bridge  Street,  Hull; 
jila.stering,  Jos.  Lambert,  Three  Rivers. 


Science  in  War 

Our  attention  has  been  drawn  by  Sir  Robert  Hadfield 
to  a  significant  action  by  the  Kaiser  in  approving  the  founda- 
tion of  a  trust  which  is  to  be  entitled  "The  Kaiser  Wilhelin 
Trust  for  the  Promotion  of  War  Science."  The  aim  of  this 
organization  is  to  further  the  development  of  scientific  and 
technical  aids  in  warfare  by  uniting  the  scientific  and  the 
military  forces  of  the  country  in  co-operative  eflfort.  The 
work  is  to  be  carried  on  by  committees  dealing  with  (1) 
chemical  raw  materials  for  the  production  of  materials  for 
munitions;  (2)  chemical  war  materials,  such  as  explosives; 
(3)  physics,  including  telephony  and  telegraphy;  (4)  engi- 
neering and  communications;  (5)  aeronautics;  and  (6)  the 
obtaining  and  preparation  of  metals.  We  think  it  will  be 
generally  agreed  that  the  education  of  German  military  offi- 
cers is  likely  to  be  more  on  scientific  lines  than  the  educa- 
tion followed  in  this  country,  and  that  consequently  if  such 
a  movement  is  desirable  in  Germany  it  is  still  more  likely 
to  be  necessary  in  Great  Britain.  We  are  well  aware  that 
certain  similar  efforts  are  already  carried  on  in  one  way  or 
another  by  our  government  departments,  but  we  very  much 
doubt  if  full  advantage  is  yet  being  taken  of  the  technical 
and  scientific  ability  of  this  country  up  to  the  present  time. — 
The  Electrician. 
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Fertilizing  Value  of  Activated  Sludge 

By  Col.  George  G.  Nasmith,  Ph.  D.,  C.M.G.,  and  G.  P.  McKay* 


THE  most  important  problem  remaining-  to  be 
solved  in  the  disposal  of  sewage  is  probably 
that  of  economically  dewatering  the  sludge. 
Since  the  discovery  of  the  activated  sludge 
method,  the  necessity  of  devising  a  method  of  dewater- 
ing this  new  type  of  sludge  has  become  even  more 
urgent  for  the  reason  that  activated  sludge  has  marked 
fertilizing  properties,  as  Bartow  and  Hatlield  have 
pointed  out. 

In  the  activated  sludge  method  of  sewage  dispcjsal, 
finely  divided  air  is  blown  through  the  sewage.  After 
some  time  the  sludge  which  settles  out  is  found  to 
possess  remarkable  properties  when  agitated  with 
fresh  sewage  by  the  same  method  of  aeration.  The 
sludge  has  become  "'activated"  and  when  blown  in  con- 
tact with  fresh  sewage  the  organic  matter  j:)reseut  in 
the  latter  is  rapidly  o.xidized,  practically  all  the  intest- 
inal bacteria  destroyed,  nitrates  elaborated,  and  a 
stable  effluent  formed. 

"Activated"  sludge,  however,  like  ordinary  sludge, 
contains  95  per  cent,  of  water,  and  still  has  to  be  de- 
watered  before  it  can  be  satisfactorily  handled. 

The  treatment  of  sewage  by  this  method  is  very 
promising  for  if  the  fertilizing  value  of  the  sludge  is 
high,  the  revenue  therefrom  would  help  to  pay  the  cost 
of  dewatering  and  disposing  of  the  sludge.  Further- 
more, it  is  a  question  of  conservation  of  the  first  mag- 
nitude, for  if  a  fair  proportion  of  the  fertilizing  value 
of  the  excreta  from  our  cities  and  towns  could  be  saved 
and  turned  into  the  land  it  would  be  a  great  factor  to- 
wards solving  our  fertilizer  problem,  particularly  in 
conserving  the  supply  of  humus  and  nitrates,  and  in- 
creasing the  fertility  and  productivity  of  the  soil. 

In  December,  1915,  a  small  experimental  activated 
sludge  plant  was  started  at  the  Toronto  Main  Sewage 
Disposal  Works,  Morley  Avenue.  Dr.  Adams  and 
Mr.  J.  Scott,  who  at  first  operated  the  plant  during 
my  absence  in  France,  soon  proved  that  Toronto 
sludge  could  be  readily  activated,  and  the  plant  has 
been  in  operation  ever  since.  A  good  deal  of  prelim- 
inary data  have  been  obtained  for  our  own  information 
in  case  the  city  of  Toronto  should  ever  decide  to  adopt 
the  method  on  a  large  scale.  Among  other  things,  we 
have  tested  the  value  of  activated  sludge  as  a  fertilizer. 

Bartow  and  Hatfield,  in  some  experimental  work  to 
determine  the  value  of  activated  sludge  as  a  fertilizer, 
made  a  number  of  experiments  with  the  growth  of 
wheat  in  pots.  The  activated  sludge  used  by  them 
gave  the  following  analysis :  Total  Nitrogen  =  6.3  per 
cent. ;  P2O5  =  2.69  per  cent. 

By  the  use  of  one  ton  of  this  sludge  per  acre,  equiv- 
alent to  120  lbs.  of  nitrogen,  together  with  5  tons  of 
dolomite,  J4  ton  of  bonemeal,  and  500  lbs.  of  potassium 
sulphate  per  acre,  they  obtained  a  yield  of  36  to  37>4 
bushels  of  wheat  per  acre  as  against  13^  bushels  per 
acre  where  the  equivalent  amount  of  nitrogen  had  been 
added  in  the  form  of  dried  blood.  The  straw  also 
anjounted  to  over  two  tons  per  acre  as  against  less 
than  J4  of  a  ton  of  straw  per  acre  where  dried  blood 
had  been  employed  as  fertilizer. 

In  further  tests  as  to  the  value  of  sludge  as  a  mar- 
ket garden  fertilizer,  these  investigators  used  plots, 
each  2  ft.  X  3  ft.,  which  were  treated  with  equivalent 
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quantities  of  sludge  and  dried  blood  per  acre.  They 
obtained  an  increase  in  weight  of  40  per  cent,  in  the 
lettuce  and  150  per  cent,  in  the  radishes,  and  the 
growth  was  much  more  rapid  in  the  beds  fertilized 
with  activated  sludge.  They  conclude  from  their  ex- 
l)eriments  "that  the  nitrogen  in  'activated  sludge'  is 
in  a  very  valuable  form,  and  that  activated  sludge  is 
valuable  as  a  fertilizer." 

Bartow  and  Hatfield,  in  determining  the  amount 
of  fertilizer  to  be  employed,  used  as  a  basis  the  amount 
of  nitrogen  present.  For  instance,  they  used  in  their 
experiments  the  quantity  of  activated  sludge  and  dried 
blood  that  would  yield  120  lbs.  of  nitrogen  per  acre. 
The  amount  of  phosphate  or  other  ingredients  present 
in  the  sludge  was  not  considered.  ' 

The  Value  of  Fertilizers 

Experience  has  proved  that  the  value  of  fresh  ma- 
nure as  a  crop  producer  is  from  one-third  to  two-thirds 
more  effective  than  rotted  manure,  because  a  certain 
])roportion  of  the  nitrogen  and  other  ingredients  have 
been  leached  out  of  the  latter  and  lost.  Manure  haas 
a  greater  fertilizing  value  than  would  be  estimated 
from  the  amount  of  nitrogen,  phosphoric  acid  and 
potash  present.  This  greater  value  is  due  to  the  large 
amount  of  humus  present  in  the  manure ;  humus  is 
not  found  to  any  extent  in  the  commercial  fertilizers, 
which  are  commonly  jnirchased  on  their  nitrogen, 
phosphoric  acid  or  potash  content. 

Humus  is  partly  decomjjosed  organic  matter,  such 
as  decayed  leaves.  It  is  found  in  large  quantities  in 
all  fertile  soils  and  is  probably  the  most  valuable  con- 
stituent present,  because  it  is  not  only  a  source  of 
nitrogen,  but  it  helps  to  keep  the  soil  moist,  loose  and 
well  aerated,  as  well  as  to  provide  a  medium  for  the 
propagation  of  soil  organisms  so  essential  to  the  growth 
of  plant  life. 

The  chemical  constituents  in  a  fertilizer  are  not 
the  only  ones  upon  which  its  fertilizing  value  must  be 
determined.  It  would  be  possible  to  have  the  same 
amount  of  potash,  nitrogen  and  phosphate  in  two  dif- 
ferent fertilizers  and  yet  obtain  entirely  different  re- 
sults upon  plant  growth.  The  availabilitj;  of  the  food 
material  for  the  assimilation  of  the  plant  is  a  great 
factor.  Thus  ordinary  septic  sludge  is  not  a  good  fer- 
tilizer for  immediate  growth  of  plants,  results  obtained 
the  first  year  being  poor.  But  the  transformation  of 
the  septic  sludge  taking  place  in  the  soil  frees  the  plant 
food  material  locked  up  in  this  sludge  and  renders  it 
available,  so  that  it  becomes  an  excellent  fertilizer  the 
second  year  after  it  has  been  dug  into  the  soil.  The 
experiences  of  a  number  of  amateurs  in  Toronto  who 
have  been  using  ordinary  septic  sludge  for  several 
years  in  their  vegetable  and  rose  gardens,  have  quite 
established  this  fact. 

The  truest  test  of  fertilizers  is  not  their  content  of 
nitrogen,  phospate  or  other  chemical,  but  rather  the 
availability  of  the  chemicals  ])resent  as  food  for  grow- 
ing crops  and  the  actual  increase  in  the  yield  brought 
about  by  the  fertilizer.  Here  again  the  fertilizers 
must  be  difTerentiated  according  to  their  ability  to  pro- 
duce immediate  results.  We  must  determine  whether 
they  are  available  through  the  growing  season,  whe- 
ther thev  leave  a  residue  of  humus  and  other  materials 


510 


THE    CONTRACT    RECORD 


June  26,  1918 


in  the  soil,  and  whether  they  brinj^  about  exhaustion 
of  the  mineral  elements  of  the  soil  or  not. 

Activated  sludge,  when  air-dried,  is  a  dark  brown, 
friable,  perfectly  inoffensive  material  with  a  slightly 
earthy  odor  like  that  of  decayed  leaves.  It  consists 
largely  of  humus,  but  contains  much  more  nitrogen, 
])hosi)horic  acid  and  potash  than  does  ordinary  barn- 
yard manure.  Furthermore,  it  is  crowded  with  mil- 
lions of  the  nitrifying  ty])e  of  organisms  so  essential 
to  plant  growth. 

For  the  reasons  given  above  as  to  the  fertilizing 
value  of  manure,  we  have  taken  this  for  our  standard 
of  comparison  and  have  not  comjiared  the  fertilizing 
value  of  sludge  with  commercial  fertilizers  on  a  nitro- 
gen, phosphoric  acid  or  potash  basis. 

The  real  single,  final  test  of  any  fertilizer  or  ma- 
nure is  the  increase  in  the  yield  produced  by  it  when 
compared  with  an  equivalent  amount  of  barnyard  ma- 
nure. 

We  selected  for  our  plot  experiments  a  site  on  very 
poor,  humu.s-free  clay  soil,  adjacent  to  our  experiment- 
al plant.  The  surface  was  scraped  to  free  it  of  any  or- 
ganic matter  present,  and  four  inches  of  water-washed 
sand  were  then  thoroughly  incorporated  with  the  soil 
to  a  depth  of  ten  inches.  This  was  done  to  permit  of 
aeration,  to  prevent  the  soil  baking  in  the  sun.  and  to 
make  the  soil  friable. 

Six  beds,  each  10  ft.  x  4  ft.,  were  then  laid  out  and 
separated  from  the  paths  by  boards  placed  edgewise 
in  the  ground. 

One  bed  was  kept  as  a  control,  and  no  fertilizer, 
added  to  it.  The  second  was  treated  with  27  lbs.  of 
air-dried  horse  manure,  and  the  other  four  each  with 
27  lbs.  of  air-dried  sludge  (equivalent  to  14  Yz  tons 
to  the  acre).     This  is  summarized  below. 


Bed  Air-dried   Fertilizer 

No.  1  None 

No.  2  Manure 

No.  ?.  Activated   sludge 

No.  4  Sludge    from    old    bed 

No.  5  Humus — Brush   filter 

No,  6  Sludge— tanks 


Total  Total 

Quantity  Nitrogen  P,0, 

Used  Per  cent.  Per  cent. 

0  no 

27  lbs.  1.90  1.00 

.S7  lbs.  2.50  2.46 

27  lbs.  1.10  O.^.") 

27  lbs.  1..W  1.20 

27  lbs.  1.21  1.24 


On  May  18,  1917.  the  fertilizers  were  added  and 
thoroughly  incorporated  with  the  soil,  and  on  May  21, 
the  seeds  were  planted  in  all  the  beds.  Seeds  were 
used  except  in  the  case  of  tomatoes  and  Spanish  onions. 
A  fairly  thick  planting  was  made  so  that  plenty  of 
seedlings  would  be  available  when  thinning  out,  and  a 
uniform  number  of  strong  seedlings  of  each  variety 
could  be  left  in  each  bed. 

As  each  row  of  vegetables  was  pulled  from  the  sev- 
eral beds  at  the  same  time,  the  complete  plants,  leaves 
and  all,  were  placed  in  bags,  labelled  and  brought  to 
the  laboratory.  After  the  removal  of  adherent  earth 
the  product  of  each  bed  was  weighed;  the  tops,  in  the 
case  of  root  crops,  were  then  taken  ofif  and  weighed 
separately  and  the  difference  taken  as  the  weight  of 
the  root.    Notes  were  also  made  as  to  the  quality  of 

the  crop. 

Before  weighing,  the  crops  were  spread  out  on  the 
floor  in  their  respective  groups  and  photographed.  The 
photographs,  however,  gave  only  a  general  idea  of  the 
difference  in  size  of  the  various  groups  because  of  the 
fact  that  the  camera  had  to  be  tilted,  in  consequence 
of  which  the  rows  closer  to  the  camera  appear  larger 
and  the  rows  farther  awav  smaller  than  they  should  be. 

The  plan  adoiJted  worked  very  well  in  practice  and 
gave,  we  think,  fair  comparative   results. 

Daily  observations  were  made  by  the  man  who 
looked  after  the  beds,  and  who  was  him.self  a  gardener, 
as  to  appearance  of  the  various  vegetables,  tempera- 


ture, rainfall  and  cultivation.  When  he  cultivated  one 
bed  he  cultivated  all  the  beds,  if  he  watered  one  he 
watered  all,  and  used  the  same  amount  of  water,  and 
when  hepulled  one  variety  he  pulled  that  variety  from 
all  the  beds. 

In  this  way  we  tried  to  eliminate  every  factor  which 
might  give  any  advantage  to  one  bed  over  another, 
and  to  remove  every  influence  that  might  have  had  any 
bearing  on  the  growth  of  the  plants  except  the  actual 
effect  of  the  fertilizers  themselves  during  the  course 
of  one  season. 

The  following  are  synopses  of  the  rc^-nlt--  ol)triined: 

Tabic   1 — Early   Radishes 

Acti-  Morley  N.Toronto 

Con-  Man-      vated  Ave.  ,         *          ^ 

trol  ure    Sludge  Sludge  Humus  Sludge 

Weight,    total— grams     92  VXs         7.'«7  .'{17  .V<2         752 

Weight,     roots— grams      ."iO  'AUi         4iKI  2IK>  417         ."ilS 

Weight,    tops— grams    ■. .  .  .      X!  105         207  117  105         X'A 

Increase  in   roots  over  control 

—per    cent 49.'!         T.V\  2.'!lt  filir.         77.'< 

V'ield    per    acre — tons     5.04       7  ...  ...  ... 

Tabic  2 — Head    Lettuce 

Weight,     total— grams      31         2.18         4R4  

Increase  over  control — per  cent.    .  .  007       1401 

V'ields  per  acre — tons    1.9         3.K8   ... 

Table  ,3— Lettuce.  Grand  Kapids 

Weight,   total—grams    75       .Missing  .'>24         1.15        277         24« 

Increase  over  control — per  cent.  . .        Missing  .'>98         10(1         ^(Kt         22^ 

Yield  per  acre — tons Missing 

Table  4 — Beans 

Weight,    total— grams    250        200        525        :«>7  377  .1:11 

Increase  over  control--per  cent.     ..  15.0     105  .'t9.4       47.2  107 

Yield    per    acre — tons    1.78       3.10   ...  ...  ... 

Table  ."S— Beets 

Weight,    total— grams    79       1790       .34.37       11W>       2012       2945 

Weight,    roots— Grams    24         7.30      17.37         437         Wl       1109 

Increase  over  controI--per  cent.      .  .        2941        71.37       1.304       3012       4770 
Yield  per  acre— tons 5.85     13.90 

Table   0- I-lte  Radishes 

Weight,    total— grams    32  75         315  472  ^SS  73'^ 

Weight,  roots— grams    18  48         179  283  197  4.52 

Increase  over  control -per  cent.     . .  139        894  1470  1000  2410 

Yield    per    acre — tons    ...           ...  ...  ...  ... 

Table  7 — Tomatoes 

Weight,    total— grams    29  422       VM  \fA  .5.53  1184 

No.   of  tomatoes    2  9           15  2  0  13 

Average    weight    of    single   to- 
mato—grams          14VS  47         110  .X2  89  91 

Increase  over  control -per  cent.      . .  1.355       .5003  400  17.38  3!>.''3 

Yield  per  acre— tons 5.07     19.9 

Table  8 — Carrots 

Weight,    total— grams    885       1080       15.35  1425  1500  209.1 

Increase  over  contcol--per  cent.      . ,            90           SO  00  82  215 

Yield  per  acre — tons 20         ...  ...  ...  3.. 4 

Table  9— Onions,  Spanish   (10  Bestl 

Weight,  total-grams 41           90        2.80         142  OS  327 

Increase  over  control -per  cent.      . .         1.34         58.3         240  xA  lOO 

Yield   per   acre — tons    1-2        3.4     ...  ...  3.9 

Table  10— Onions,  Red  Weatherficid   (S  Best) 

Weight,    total-grams    67  110        720        2.39  22.5  420 

Increase  over  conlrol-per  cent.      . .  64         974  _     2oO  235  h-^ 

Yield    per    acre — tons    1.3         8.7      ...  ...  J-l 

Table  11— Onions,  Danvcrs,  Yellow  Globe  (8  Best') 

Weight,  total-grams 67         124         2.32         260        184  09 

Increase  over  control-per  cent.      ..  85        240        288         1,4         1.53 

Yield  per  acre — tons 1-5        2.8     ... 

Notes  on  Tables  1  to  1 1 

Table  1— The  radishes  were  planted  May  21  and 
pulled  July  5.  approximately  six  weeks  later.  The 
same  number  of  radishes  was  left  in  each  bed. 

The  yields  from  the  activated  sludge  and  North 
Toronto  sludge  were  about  the  same,  but  40  per  cent. 
greater  than  that  from  the  manured  bed. 

Tables  2  and  3— The  two  sets  of  lettuce,  pulled 
July  19,  clearlv  showed  the  .superioritv  of  activated 
sludge  as  a  fertilizer.  The.se  beds  yielded  double  the 
weight  of  lettuce  produced  by  the  beds  fertilized  wjth 
ordinary  manure  and  other  slud,ges.  Activated  sludge, 
therefore,  is  a  particularly  good  fertilizer  for  lettuce. 

Table  ^ — The  1)eans.  one  of  the  legumes,  were  pull- 
ed .\ugust  7.  and  did  not  show  so  wide  a  variation  in 
the  different  beds  as  did  the  radishes  and  lettuce.  Still, 
the  crops  from  the  beds  fertilized  with  activated  sludge 
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and  with  North  Toronto  sludge  were  77  per  cent, 
heavier  than  from  the  bed  fertilized  with  ordinary 
horse  manure. 

Table  5 — The  beets  were  pulled  August  16.  Dur- 
ing- the  period  of  growth  the  foliage  on  the  beets  in 
the  activated  sludge  bed  was  much  more  luxuriant 
than  that  on  the  beets  in  any  of  the  other  plots.  The 
yield  of  tops  was  double  that  from  the  beds  fertilized 
with  ordinary  manure,  and  the  yield  of  roots  138  per 
cent,  greater.  The  sludge  from  North  Toronto  was 
considerably  behind  in  this  case. 

Table  6 — The  late  radishes  were  not  a  success, 
though  a  large  increase  over  the  control  was  apparent 
in  all  cases ;  they  were  distorted  in  shape  and  in  some 
cases  rotted.  The  yield  from  the  North  Toronto 
sludge  i)lot  was  greatest,  but  the  sludge  from  the  old 
beds,  which  had  not  been  a  successful  fertilizer  up  to 
this  time,  made  a  good  showing  and  indicated  that 
aerobic  action  and  nitrification  of  this  sludge  had  taken 
place  in  the  earth,  rendering  this  fertilizer  available  as 
a  plant  food. 

Table  7 — The  tomatoes  were  picked  October  2. 
During  the  growing  season  the  tomato  plant  in  the 
activated  sludge  bed  had  been  most  vigorous ;  the  to- 
matoes had  also  ripened  first  on  the  beds  treated  with 
activated  sludge  and  North  Toronto  sludge.  The" acti- 
vated sludge  bed  gave  the  greatest  number  and  the 
greatest  total  weight  of  tomatoes.  The  activated 
sludge  gave  a  yield  of  300  per  cent,  in  excess  over  that 
of  the  manure  bed,  showing  that  activated  sludge  is 
an  ideal  fertilizer  for  tomatoes.  The  yield  from  the 
plot  fertilized  with  North  Toronto  sludge  was  con- 
siderably behind  the  activated  sludge,  though  away 
ahead  of  the  manure  plot. 

Table  8 — The  carrots  were  pulled  on  Octolier  9. 
Except  in  the  case  of  North  Toronto  sludge,  which 
grew  some  huge  carrots,  the  yields  from  the  other  beds 
were  all  much  the  same  as  that  from  the  bed  fertilized 
with  ordinary  manure. 

Tables  9,  10  and  11 — The  onions  were  pulled  Oc- 
tober 9,  and  did  not  show  phenomenal  growth.  Morley 
Avenue  sludge  gave  a  slightly  better  results  than  ac- 
tivated sludge  in  the  case  of  Danvers  Yellow  Globe, 
showing  that  this  sludge  had  latent  fertilizing  value. 
Activated  sludge  was  the  best  forcer  in  the  case  of 
Red  Weatherfield  onions,  giving  an  increase  in  yield  of 
554  per  cent,  over  the  manured  crop. 

The  yield  of  Spanish  onions  was  practically  the 
same  in  the  case  of  the  beds  fertilized  with  North 
Toronto  sludge  and  activated  sludge,  but  much  greater 
than  that  from  the  manured  plots. 

In  casting  about  for  the  reason  why  the  sludge 
from  the  North  Toronto  sedimentation  tanks  gave  us 
almost  as  good  results  as  activated  sludge,  we  wetit 
back  over  the  method  used  in  its  preparation. 

The  sludge  is  pumped  from  the  sedimentation  tanks 
into  drying  beds.  The  water  gradually  flows  away 
into  the  drains  beneath,  so  that  in  from  2  to  4  weeks 
the  sludge  is  dry  enough  to  dig  out.  During  this  dry- 
ing period  it  undergoes  anaerobic  action  underneath 
the  thick  black,  crust  which  forms  on  the  surface. 
Eventually,  however,  it  dries  sufficiently  for  aerobic 
action  to  take  place  in  the  spongy  mass.  The  sludge 
is  then  dug  out  of  the  beds  and  carried  away  on  small 
dump  cars  and  deposited  in  long  heai^s,  where  it  lies 
ex])osed  to  the  sun  and  air  until  finally  removed. 

In  all  probability  a  series  of  nitrifying  actions 
somewhat  similar  to  those  which  occur  in  activating 
sludge  occur  accidentally  in  this  method  of  drying 
North  Toronto   sludge,   rendering  it  suitable   for   im- 


mediate assimilation  by  plants.  It  would  seem  very 
[)robable  that  any  sludge  dry  enough  to  be  spaded 
would,  if  thrown  into  shallow  heaps  or  spread  out  in 
layers  on  the  ground,  be  converted  by  oxidation  and 
bacterial  action  from  a  form  not  readily  assimilable 
by  plants  to  one  readily  assimilable  by  them.  The 
same  action  would  occur  when  sludge  is  dug  into  the 
earth  itself,  and  presumably  more  rapidly  in  a  porous 
soil  than  in  a  heavy  clay  soil.  This  latter  point  seems 
to  be  evident  from  results  obtained  from  the  anaero- 
bic sludge  dug  from  the  old  Morley  Avenue  sludge 
beds.  This  sludge  made  a  very  poor  showing  early 
in  the  year,  but  later  on  in  the  season  appeared  to  be 
more  readily  available  for  the  growth  of  plant  life.  • 

Conclusions 

From  the  foregoing  tabulated  results  it  is  clearly 
evident  that  activated  sludge  is  a  most  valuable  fer- 
tilizer. When  compared  with  the  standard  barnyard 
manure  used  by  the  farmer,  our  results  show  the  fol- 
lowing increases: 

Increase  in  Yield  Due  to  Activated  Sludge  over_  Barnyard  Manure 

Radishes 40,0 

Lettuce \ ,  losls 

Beans 77*3 

Beets i:»l00 

Late  Radishes HIO.O 

Tomatoes 2J>l!() 

Carrots No  increase 

Onions,   Spanish lltl.O 

Weatheificld GM.O 

Danvers,  Yellow  Glohe 87.1 

From  the  results  obtained  by  us  it  seems  to  be 
true  that  crops  such  as  lettuce,  where  the  foliage  it- 
self is  eaten,  or  crops  like  beans,  beets  or  tomatoes, 
which  demand  a  heavy  growth  of  plant  and  leaf  if 
the  yield  of  roots  or  fruit  is  to  be  heavy,  can  be  stimu- 
lated into  very  heavy  growth  by  the  use  of  activated 
sludge.  The  increase  in  the  yield  of  onions  is  also 
great. 

For  the  growth  of  lettuce  or  tomatoes  under  glass, 
activated  sludge  should,  therefore,  prove  to  be  a  most 
valuable  fertilizer.  In  the  case  of  radishes,  though 
the  final  weight  was  not  materially  greater,  the  rad- 
ishes matured  much  more  rapidly,  which  is  just  as 
valuable  to  the  market  gardener  as  if  his  crop  were 
greater,  for  the  quick  growth  is  what  is  wanted.  The 
.same  holds  good  of  lettuce  or  beets  in  which  the 
growth  was  much  more  rapid  than  it  was  with  the 
other  fertilizers  tested.  These  points  are  now  being 
tested  by  actual  experiments  under  glass. 

It  should  be  noted  that  the  amount  of  air-dried 
manure  added,  14J/2  tons  per  acre,  is  about  the  maxi-' 
mum  amount  that  could  be  used  to  advantage,  and, 
therefore,  in  all  probability  the  maximum  crops  cap- 
able of  being  produced  by  the  addition  of  manure  had 
been  produced. 

If  this  is  true  then  the  increase  in  yield  due  to  ac- 
tivated sludge  over  ordinary  barnyard  manure  is  very 
striking  and  at  once  places  a  high  monetary  value  on 
this  material,  for  the  value  of  fertilizers  must  be  di- 
rectly proportional  to  the  crop  returns  yielded  by  them. 

The  Canadian  Ingersoll-Rand  Company,  Ltd.,  have 
recently  issued  a  32  page  catalogue,  fifteen  illustrations, 
describing  the  "Ingersoll-Rogler"  air  compressor.  The 
booklet  gives  a  sketch  of  the  development  of  the  "In- 
gersoll-Rogler" valve,  with  particular  attention  to  the 
application  of  the  valve  to  large  air  compressors  having 
direct  synchronous  motor  drive.  Other  special  features 
of  the  "Ingersoll-Rogler"  compressors  described  are 
the  rolling  mill  engine  type  frames,  special  intercooler 
design  and  clearance  controller  with  automatic  maxim- 
um load  stop. 
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New   Hamilton   Office  Building 


working  days  from  August  1st,  to  September  1st,  tak- 
ing out  Sundays  and  one  holiday.  The  building  has. 
since  Christmas  last,  been  in  the  hands  of  interior  finish- 


WE  are  reproducing  herewith  photographs  of 
the  Canadian  Westinghouse  Company's  ofilice 
building,  which  was  recently  erected  in  Ham- 
ilton, Ontario.  Messrs.  Prack  and  Perrine 
were  the  architects  and  structural  engineers.  The 
Pigott-1  lealy  Construction  Company  of  Hamilton,  were 
the  contractors  for  the  reinforced  concrete  work  and 
all  masonry — including  stone  and  brick  work  and  in- 
terior gypsum  partitions  throughout. 

There  were  six  reinforced  concrete  slabs  to  p(nir 
each  200  ft.  x  50  ft.  Combination  tile  and  concrete 
slabs  were  used  in  the  design.  The  building  was  divid- 
ed into  three  panels,  running  the  entire  length  carried 
on  four  lines  of  concrete  beams  supported  every  20  ft. 
by  square  columns. 

A  large  auditorium  was  provided  in  one  end  run- 
ning two  stories  and  part  of  another  in  height,  having 
a  clear  span  of  the  width  of  building,  arranged  through 
the  introduction  of  steel  trusses.  A  unique  feature  of 
these  trusses  was  that  they  were  so  designed  as  to  per- 
mit of  their  being  incorporated  in  the  ordinary  interior 
dividing  walls  on  the  upper  floors,  and  at  the  same 
time  provide  for  the  varit)us  door  openings  and  corri- 
dor through  the  members  of  the  trusses. 

Remarkably  fast  time  was  made  on  the  structural 
portion  of  this  work.  At  the  outset  a  schedule  was 
drawn  up  lining  up  a  programme  for  each  week .  This 
is  nothing  new,  of  course,  in  construction  work,  but  in 
this  instance  the  work  actually  came  through  on  this 
schedule—  the  roof  slab,  the  sixth  and  last,  being  pour- 
ed on  the  very  day  set  out  for  it. 

Some  interesting  features  in  connection  with  this 
progress  were — from  the  day  on  which  the  first  slab  was 
ready  to  pour  to  the  day  on  which  the  roof  was  pour- 
ed, after  deducting  for  Sundays,  holidays,  and  a  few 
days  tie  up  on  .structural  steel,  just  42  working  days 
were  put  in,  or  7  days  to  each  floor.  This  had  to  cover 
the  forms,  placing  of  continuous  tile  for  joists,  bending 
and  placing  of  reinforcing  steel  and  the  actual  pouring. 
These  slabs  from  bottom  of  tile  to  top  of  concrete 
were  11  inches. 

The  cuts  here  reproduced  show  the  progress  of  25 


New  office  building  Canadian  Westinghouse  Co.,  Hamilton. 

ers,  jjainters,  tile  and  marble  men.  It  is  now  finished 
and  is  one  of  the  finest,  if  not  the  finest  office  building 
occupied  by  one  corporation  in  this  country. 


Plans  for  Gouin  Highway 

Mr.  T.  Ahearn,  president  of  the  Ottawa  Motor 
League,  has  placed  before  Sir  Lomer  Gouin  the  plans 
of  the  proposed  Gouin  highway,  Ottawa  County,  a 
distance  of  53  miles,  and  has  asked  for  the  support  of 
the  Quebec  government.  The  road  will  start  from 
Hull,  and  follow  the  valley  of  the  Gatineau  as  far  as 
Wakefield.  At  the  latter  village  the  highway  will  turn 
west  up  the  Peche  Valle\',  as  far  as  Masham  Mills, 
thence  south  of  Eardley,  Luskville,  Kingsmere  and 
Chelsea  to  Hull. 


The  first  unit  of  the  technical  .scliool  whicli  is  planned 
to  be  erected  in  Hainihon,  Ont.,  will  cost  some  $100,000.  It 
will  be  four  storeys  high,  of  reinforced  concrete  construction, 
and   00  X   150  feet  in   plan. 


Westlngliouse  Omce  Building,  July  30, 1917. 


Condition  of  work  on  Sept.  1,  1917.  four  weeks  later. 
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Bridges  and  Viaducts  of  the  World 


WHILE  there  is  an  almost  unlimited  number  of 
books  on  bridges,  as  well  as  descriptions  in 
all  our  technical  journals  of  certain  bridges 
which  are  termed  as  "the  largest  of  its  kind 
yet  constructed,"  etc.,  there  are  few  instances  that  we 
can  recall  where  these  bridges  have  been  compared  as 
to  their  dimensions  when  drawn  to  the  same  scale. 
That  this  is  the  only  proper  method  of  comparing 
bridges  when  the  size  only  is  the  governing  feature  is 
beyond  doubt,  hence  the  following  interesting  article 
from  '"The  Engineer"  shows  how  our  bridges  in  Amer- 
ica compare  with  those  in  Europe.  It  may  be  well  to 
state  here  that  bridges  in  Europe  are  more  heavily  de- 
signed than  in  America,  and  that  pin  connections  are 
not  used  in  the  British  Isles.  The  Quebec  bridge,  as 
shown  by  the  drawings  on  'the  opposite  page,  has  the 
longest  span,  although  it  is  not  the  longest  bridge  in 
the  world.  The  bridges  have  been  classified  under  two 
headings,  namely,  cantilever  bridges  and  steel  viaducts. 
Brief  references  follow  to  a  number  of  these  bridges. 
The  bridge  over  the  Firth  of  Forth  is  the  largest 
cantilever  bridge  ever  built.  The  dimensions  as  shown 
in  the  cut,  show  the  enormous  size  of  the  structure  in 
comparison  with  other  bridges.  It  has  been  said  that 
there  is  an  excess  amount  of  material  in  the  bridge, 
making  the  design  not  as  econoinical  as  it  might  have 
been.  Probably  the  additional  factor  of  safety  has 
been  more  than  justified  by  the  satisfactory  service 
given  by  the  structure.  The  total  length  as  shown  in 
the  cut  is  8095  ft.,  and  the  clear  headway  at  high  water 
is  150  ft.  The  trusses  are  not  in  parallel  planes,  but 
are  inclined  inwards,  being  120  ft,  apart  at  the  piers, 
and  only  31  ft.  6  in.  at  the  ends.  Most  of  the  compres- 
sion members  are  hollow  tubes,  of  a  maximum  dia- 
meter of  12  ft.  The  whole  structure  comprises  51,000 
tons  of  steel . 

Britannia  Bridge. 

The  Britannia  bridge  over  the  Menai  straits  was 
built  when  wrought  iron  bridge  work  first  came  into 
use.  As  shown  there  are  two  spans  of  460  ft.  and  two 
of  230  ft.  and  the  overall  length  is  1,511  ft.  Each  span 
consists  of  two  separate  tubes,  both  the  top  and  bottom 
chords  being  of  cellular  construction.  The  total  weight 
of  metal  in  the  bridge  is  4,30(5  tons.  In  erecting,  the 
two  central  spans  were  floated  out  to  their  place  on 
])ontoons,  and  the  two  shore  spans  were  erected  on 
timber  falsework. 

Blackwell's  Island  Bridge. 

This  bridge  over  the  East  River  near  New  York 
City  has  the  next  greatest  length  to  the  Forth  bridge, 
the  total  length  being  3,724  ft.  6  in.  The  girders  are 
60  ft.  apart  on  centres.  Nickel  steel  was  used  in  the 
tension  members  and  the  pins. 

The  Quebec  Bridge. 

As  shown,  the  Quebec  bridge  has  a  central  span  of 
1,800  ft.,  the  longest  in  the  world.  The  overall  length 
of  the  bridge,  which  includes  the  two  cantilevers  and 
the  suspended  span,  is  2,830  ft.  with  trusses  88  ft.  apart 
and  a  total  weight  of  metal  of  65,000  tons.  It  is 
interesting  to  note  that  the  K  system  of  web  trussing 
was  used  instead  of  the  double  system  of  bracing  em- 


ployed in  the  Forth  Bridge,  which  it  is  claimed  gives 
greater  safety  during  erection  and  more  economy  and 
rapidity  during  construction,  as  fewer  temporary 
members  are  required.  It  also  simplifies  the  details  and 
reduces  the  sections  of  the  diagonal  bars,  at  the  same 
time  reducing  the  secondary  stresses.  The  lateral 
bracing  in  the  top  chords  was  omitted  with  the  idea  of 
throwing  the  wind  resistance  wholly  upon  the  bottom 
chord,  and  the  eye  bars  were  trussed  to  support  their 
weight  between  the  main  supporting  points. 

The  Thebes  Bridge. 

The  Thebes  bridge  over  the  Mississippi  River  in 
Illinois  consists  of  five  spans  of  simple  girder  design 
with  cantilevers  at  each  end.  It  is  criticized  as  being 
too  squat,  and  it  would  have  been  an  improvement  had 
there  been  five  simple  spans,  all  but  the  middle  one 
being  alike,  and  even  this  span  could  have  been  made 
simply  an  enlargement  of  the  others.  All  the  connec- 
tions are  pin  connected  and  the  total  weight  of  the 
steel  is  12,000  tons,  while  the  total  length  of  the  struc- 
ture is  2,750  ft.  4  in. 

The  Poughkeepsie  Bridge. 

The  Poughkeepsie  bridge  over  the  Hudson  River 
consists  of  five  spans  and  two  anchor  arms.  The  bridge 
was  originally  built  for  a  double  line  of  railway  and 
has  been  strengthened  by  inserting  another  line  of 
trusses  midway  between  the  original  girders.  The 
whole  distance  of  the  seven  spans  is  divided  into  95 
equal  panels  of  31  ft.  9^  in.,  making  the  overall  length 
3,093  ft.  9  in. 

Cernavoda  Bridge. 

This  bridge,  as  shown  in  the  cut,  consists  essential- 
ly of  five  .spans,  consisting  of  simple  girders  with  can- 
tilevers at  each  end  projecting  into  the  adjoining  spans, 
the  rest  of  the  structure  being  made  up  of  suspended 
spans.  The  lattice  bars  forming  the  web  of  girders 
and  cantilevers  are  of  the  double  intersection  type,  and 
in  this  respect  are  quite  dift'erent  from  the  American 
bridges  given  in  the  cut.  The  Cernavoda  spans  the 
Danube  River  in  Roumania. 

Memphis  Bridge. 

This  bridge  over  the  Mississippi  is  noted  for  the  ir- 
regularity of  its  spans  which  vary  from  347  to  790  ft. 
5j4  in-  All  the  joints  are  pin  connected,  eye  bars  are 
used  for  tension  members,  while  compression  members 
have  the  form  of  channel  or  double  tees.  The  trusses 
are  30  ft.  apart  and  the  total  weight  of  steel  is  6,160 
tons,  the  total  length  being  2,548  ft.  lOyi  in. 

The  sketches  of  the  Lansdowne,  Red  Rock  and 
Connel  Ferry  bridges  show  bridges  of  less  total  length 
but  of  consideral)le  span. 

Steel  Viaducts. 

The  Lethbridge  viaduct  is  probably  the  largest  and 
heaviest  viaduct  in  the  world,  and  has  12,200  tons  of 
steel  in  its  structure,  a  length  of  5,327  ft.  and  a  height 
of  314  ft.  It  is  situated  in  Alberta,  Canada,  over  the 
Belly  River  and  valley.  The  design  consists  of  simple 
plate  girders  8  ft.  deep  placed  16  ft.  apart  on  centres, 
and  of  100  ft.  span.  The  towers  are  made  up  of  hori- 


514 


THE    CONTRACT    RECORD 


June  86,  191R 


en 


c 

^ 

oj 

u 

r^ 

G 

13 

O 

U 

•  1-H 

O 

u 

^ 

^ 
a 

O 

s 

^ 

o 

^4-J 

U 

c 

VM 

•  f-H 

o 

c» 

O 

(L) 

;3 

O 

a 

> 

C3 

CQ 


C/3 


Tune  26,  1918 


THE    CONTRACT    RECORD 


zontal  members  and  diagonal  struts.  The  erection  was 
done  by  a  steel  traveller  of  356  tons  weight. 

The  Boone  Viaduct. 

The  Boone  viaduct  carries  the  Chicago  and  North- 
western Railway  over  the  Des  Moines  river.  The  tow- 
ers are  18  in  number  and  have  a  maximum  height  of 
185  ft.  with  a  width  of  45  ft.  The  spans  are  75  ft.  each 
with  one  exception  of  300  ft.,  while  all  the  girders  ex- 
cept those  of  the  larger  span,  have  a  uniform  depth  of 
7  ft.,  there  being  four  lines  of  main  girders  of  this 
depth. 

The  Portage  Viaduct. 

The  Portage  viaduct  over  the  Genesee  River  in 
New  York  State,  consists  of  four  50-foot  spans,  six  50- 
foot  towers,,  two  spans  of  100  ft.  and  one  span  of  118 
ft.,  the  larger  spans  being  of  truss  design.  This  bridge 
was  originally  composed  of  timber  Howe  trusses,  but 
was  burned  and  replaced  with  steel. 

Verrugas  Viaduct. 

This  viaduct  carries  the  Lima  and  Oroya  railroad 
over  a  gorge  in  the  Cordilleras,  about  50  miles  from 
Lima,  Peru.  The  viaduct  consists  of  three  trestles, 
each  50  feet  wide  and  made  up  of  6  verticals  braced 
together,  the  height  being  256  ft.  above  water  level. 
The  Fink  system  of  trussing  was  adopted.  It  is  said 
to  be  the  first  wrought  iron  viaduct  built  in  America. 

Lyon  Brook  Viaduct. 

The  Lyon  Brook  viaduct  carries  the  New  York, 
Oswego  and  Midland  Ry.,  and  is  820  ft.  long.  It  con- 
sists of  a  series  of  wrought  iron  trestles  30  ft.  apart, 
making  24  spans  of  this  dimension  and  one  larger  trus- 
sed span  of  100  ft.  The  large  trusses  were  carried  on 
trestles  entirely  of  iron. 

The  Pecos,  Free  I'ridge,  Runcorn,  Tay,  Saltash, 
are  other  large  viaducts,  all  of  which  have  their  own 
outstanding  details. 


Divisional  Engineers  Given  Defined  Positions 

Consequent  on  the  new  policy  of  concentrating  the 
work  of  the  engineering  department  of  the  city  of 
Montreal,  the  divisional  engineers  have  been  given  de- 
fined positions.  Mr.  J.  H.  Valiquette,  of  the  Western 
division,  is  now  assistant  designer  toMr.  E.  Fusey,  who 
is  acting  chief  of  the  sewers  department  in  the  absence 
of  Mr.  G.  R.  McLeod,  on  war  work  in  the  U.  S. ;  Mr. 
T.  Langlois  is  the  assistant  engineer  of  this  depart- 
ment. Mr.  E.  Blanchard,  of  the  Eastern  division,  has 
been  appointed  assistant  engineer  of  the  road  de])art- 
nient.  Mr.  F.  E.  Fields,  the  engineer  of  the  filtration 
plant,  has  been  appointed  assistant  to  Mr.  T.  W.  Le- 
sage,  head  of  the  waterworks  department.  In  future 
all  plans  and  estimates  will  be  made  in  the  designers' 
department,  in  place  of  this  work  being  done  in  each 
department. 


A  subscriber  wishes  to  obtain  a  copy  of  each 
of  the  followiuf):  numbers  of  the  Contract  Record, 
in  order  to  complete  his  files  for  binding  pur- 
poses— Nos.  1  to  19,  inclusive.  Vol.  22,  1908. 

.\nyone  having  a  spare  copy  of  any  of  these 
issues,  will  confer  a  favor  by  sending  them  to  the 
Toronto   office   of   the    Contract   Record. 


Railway  Contractors  Win  Suit 

In  the  Superior  Court,  Montreal,  Mr.  Justice  Mer- 
cier  has  given  judgment  in  two  actions  by  Messrs. 
(J  Brien  and  Doheny,  railway  contractors,  Montreal, 
ag_amst  the  Quebec  &  Saguenay  Railway.  The  plain- 
tiffs were  contractors  for  the  portion  of  the  line  from 
St.  Joachim  to  Murray  Bay,  and  suspended  work  on 
the  construction  owing,  it  was  stated,  to  non-pay- 
ment of  money  due  for  worfc  done.  The  judge  found 
in  favor  of  the  plaintiffs  for  $970,518.78,  being  the 
balance  adjudged  due  for  work  done  and  materials 
supplied  in  the  construction  of  the  portion  of  the 
line  in  question.  With  interest  from  September, 
1912,  the  condemnation  amounts  to  over  $l,250,00o' 
The  court  also  declared  that  the  plaintiffs  were  en- 
titled to  a  privilege  upon  the  railway  to  the  extent  of 
the  plus  value  given  by  their  work,  to  secure  pay- 
ment of  the  amount  of  their  claim. 


Estimated  Cost  of  Building  Work  as  Indicated  by 
Building  Permits  in  Thirty-five  Cities 

May,  1918,  compared   with 
May,  ion 
,,        ,.,„        ,.              Increase  (•)     Decrease  (t) 

„          „     ..                         .  May,  1918        May,  1917  .\monnt  I'er  Cent 

Nova    Scotia $  364.607         $    205.361  *  S149,246  •72  67 

J.la>fax    :;!).s,94(>  174,:ni  >  lL'4(i2!l  •  7149 

^5'dn<=y  r,-,,mi  ai,(«u  *  24,017  •  n.-^s. 

New    Brunswick    ..     ..  167,760  69,288  *  98  476  *  142  13 

Moncton 24,760  02,885  t  28  r'°  t  *,1ls 

^'-  J°''" "•■'.<«"  10,400  •  12(},tm  «  77V9r, 

*^",',''"    ■■,•.,••. 987,867  918,068  *  69.206  *  7  54 

.Montrcal-Maisonneuve  ti.'),S,U80  708,154  f  44  474  t  (i'V' 

'^}"'^,^'=    : ^52,562  123,297  «  129;2fl5  *  104:S4 

Siierbrooke 2;i,5(K)  28,200  ♦  ■MXI  *  1  29 

Three  Rivers 12,.')70  44,:«0  t  .-il  7.15  t  7l'(« 

VVestmount .•!9,95l>  24,(I,S1  •  ]5.,S(i9  *  (;5 110 

Ontario         2,314,786  1,853,666  *  456,189  *  84  67 

Hrantford 1K2,825  a,790  *  173,0:iO  *1,7G0.51 

I'ort    William     ..     ..  4,930  217,,S90  t  212,9(iO  t  97.74 

<,;"«'l." 9,1115  26,980  t  17,,S25  t  6615 

Ilamilton 1;M,,S(J0  3.52,765  t  217,965  t  6179 

Kingston 50,770  18,264  *  32.506  •  17  79 

Kitchener 29,660  17,255  *  12,405  *  7189 

London 83.090  95„590  t  12,5<X)  t  13  08 

""awa i:)5,475  18.5,650  t  50,175  t  27.03 

I'eterborough .54,2.55  21,01.S  •  ;« 237  *  15,S  13 

Port    Arthur .525,.375  18„557  *  .50<>,81S  *2  73i'l4 

Stratford 19,680  :!4,665  t  14,985  +  '  48.23 

St.    Catharines    . .    . .  110.662  74,955  *  85,707  *  47  64 

St.   Thomas 6,715  12.850  t  (^,1.35  t  47.74 

Toronto 877,508  (>55,427  *  222,0.S1  *  38  8.S 

Windsor 89,9<I5  ll(i,9.55  t  27,050  t  28.18 

Manitoba 305.054  479,280  t  174,286  t  36.35 

Ml  andon 4,;i54  1X,:;:{0  t  1.8,976  +  7(!  25 

Winnipeg .800,700  400,050  t  160,2.50  t  .84.76 

Saskatchewan    ....    .  .  314.496  118,760  *  201.735  *  178  91 

Moose  .Taw 211,8.55  28,425  *  1S3,4.80  *  645  81 

Regina .58..8.50  46,025  *  7,325  *  15  91 

Sask.itoon 49,290  .88,310  *  10,980  *  2S.«) 

Alberta 108,420  127.560  t  19,130  t  14  99 

Calgary ftt.OIKI  .58,.5IX)  *  10,100  •  I.S.KS 

Edmonton 44,.S20  74,0.50  t  29,280  t  39.47 

British   Columbia    .  .    .  .  286,595  68,800  *  884.395  *  360.76 

N'ew    Westminster    ..  .8.700  9,."i."iO  t  5.S.5f)  v  6126 

Vancouver 261.845  47,075  *  218.870  '  44.5.79 

Victoria 21,050  4,675  •  16,375  *  3.50,72 

Total    (35    cities)     ..  14,838.983         f8.833,064  *$1.006.889  *  26.24 


On  May  25th  the  Southern  Canada  Power  Company, 
Ltd.,  formally  opened  the  new  sub-station  and  store  at  Gran- 
hy,  P.Q.  The  Company  is  carrying  out  a  policy  of  opening 
show  rooms  at  the  principal  points  on  their  system  for  the 
sale  of  electrical  appliances.  Invitations  were  sent  out  to  the 
inhabitants  of  Granby  and  the  district,  and  were  freely  re- 
sponded to.  Demonstrations  of  electrical  cooking  were  given. 
Several  of  the  directors  of  the  company,  with  the  divisional 
superintendents  and  officials,  were  present.  The  building  is 
on  the  main  street  in  the  centre  of  the  town.  It  is  constructed 
of  buflf  brick.  The  show  rooms  and  the  rooms  above  are  de- 
voted to  a  large  display  of  electrical  appliances  of  all  descrip- 
tions. The  sub-station,  of  concrete,  is  located  in  the  rear  of 
the  store.  This  contains  three  transformers,  of  48000-2400  v. 
and  15  ft.  switching  panels. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


In  order  to  have  the  grandstand  at  the  exhibition  grounds 
in  Regina  finished  in  time  for  the  summer  fair,  the  city  has 
decided  to  go  ahead  and  complete  the  undertaking  itself.  The 
pouring  of  concrete  for  the  ground  floor  was  commenced 
some  time  ago. 

The  town  planning  board  of  the  County  of  Halifax,  N.S., 
have  intimated  their  intention,  pursuant  to  the  Nova  Scotia 
Town  Planning  Act,  1915,  of  applying  to  the  Commissioner 
of  Public  Works  and  Mines  of  the  Province  to  prepare  four 
town  planning  schemes,  in  respect  of  lands  situated  in  the 
coufity. 

The  mail  order  building  which  the  T.  Eaton  Company 
propose  to  erect  at  the  corner  of  Bay  and  Lake  Streets,  To- 
ronto, will  cost  approximately  $:i,000,00().  It  will  be  nine 
storeys  and  basement  in  height  and  :J98  x  223  feet  in  dimen- 
sions. There  will  be  about  88,000  square  feet  of  floor  space 
on  each  floor. 

Leamington,  Ont.,  proposes  to  construct  a  new  reservoir 
of  900,000  gallons  capacity,  also  to  enlarge  the  existing  one. 
The  total  cost  of  the  work  and  purchase  of  the  land  is  esti- 
mated at  $:!9,000,  and  the  combined  capacity  of  both  reser- 
voirs will  be  1,06,5,000,  which  meets  the  requirements  of  the 
I'"ire  Underwriters. 

The  contract  for  the  Rock  City  Tobacco  Company's  new 
leaf  factory  at  Leamington,  Ont.,  has  been  awarded  to  Mr. 
W.  W.  Link.  This  building  will  be  220  x  50  feet  and  will  be 
located  on  the  north  side  of  Ivan  Street.  For  one-half  of  its 
length,  the  construction  will  be  of  concrete  and  the  remainder 
of  galvanized  iron.  Work  is  to  begin  at  once  and  is  to  be 
completed  in  three  months. 

The  excavation  work  for  the  new  government  oflice 
building  in  Ottawa,  on  O'Connor  Street,  for  which  Messrs. 
Bate,  McMahon  &  Company  are  contractors,  has  been  pushed 
forward  rapidly,  with  130  men  and  40  teams  on  the  job.  The 
excavation  for  the  main  building  will  be  to  a  depth  of  1 1  ft. 
below  the  level  of  the  sidewalk,  while  for  the  coal  cellar  it 
will  be  17  ft.,  the  total  number  of  cubic  yards  being  12,000. 

As  a  special  concession  to  the  Dominion  Steel  Products 
Company,  which  will  erect  100  homes  in  Brantford,  Ont.,  to 
cost  from  $3,000  to  $5,000,  the  city  council  have  agreed  to 
levy  tax  on  only  half  of  the  building  assessment,  which  is  also 
to  be  fixed  for  five  years.  The  school  and  local  improvement 
taxes,  however,  will  be  levied  in  full.  The  city  will  pay  the 
cost  of  grading  the  streets  in  the  new  subdivision,  amounting 
to  $25,000. 

With  the  object  of  encouraging  the  building  of  small 
apartment  houses  and  the  conversion  of  large  residences  to 
similar  use,  the  sub-committee  of  the  Toronto  board  of  con- 
trol, after  consultation  with  the  city  architect  and  fire  chief, 
have  recommended  to  the  city  council  that  the  residential 
by-laws  be  modified  with  reference  to  the  area  bounded  by 
Bloor  Street  on  the  north  and  Parliament  Street  and  Dover- 
court  Road  on  the  east  and  west  respectively. 

In  connection  with  the  large  mining  undertaking  of  the 
Granby  Consolidated  Mining,  Smelting  &  Power  Company  on 
Vancouver  Island,  where,  in  the  vicinity  of  Cassidy's  Land- 
ing, near  Nanaimo,  coal  areas  recently  acquired  are  now  be- 
ing developed,  work  is  also  being  proceeded  with  simultane- 
ously on  the  $1,000,000  coke  plant  of  the  company  near  An- 
yox.  This  plant  will  be  supplied  with  coal  from  the  com- 
pany's holdings  on  Vancouver  Island.  It  will  be  located  at 
Graves  Point,  a  mile  and  one-half  from  the  company's  great 


lopper  smelter.  Storage  sheds  are  being  erected,  the  brick 
slied  alone  having  a  floor  area  of  half  an  acre.  Construc- 
tion of  the  coal  bunkers  is  al.so  under  way.  These  are  52  ft. 
wide  and  300  ft.  long  and  more  than  705,000  !u  of  lumber 
will  be  used  in  their  construction. 

The  Canadian  Northern  Railway  will  spend  in  the  neigh- 
borhood of  $2,000,000  in  improvements' and  the  construction 
of  new  branch  lines  this  year,  according  to  a  recent  announce- 
ment. Almost  all  of  this  work  will  be  done  on  lines  west  of 
Port  Arthur,  and  a  great  deal  of  it  in  Saskatchewan  and  Al- 
berta. An  order-in-council  has  been  passed  authorizing  the 
company  to  proceed  with  the  construction  of  the  Medicine 
Hat-Hanna  branch,  which  serves  a  well  settled  and  fine  grain 
producing  country.  The  contract  for  the  construction  of  the 
section  of  this  branch  from  Hanna  to  the  Red  Deer  River, 
has  been  awarded  to  W.  A.  Dutton,  Winnipeg.  Construction 
of  the  line  northwest  of  Gravelbourg  also  is  contemplated. 
The  line  from  Battleford  to  Edmonton  and  from  Edmonton 
to  Edson  will  be  ballasted.  New  eighty-pound  rails  will  be 
laid  from  Munson  to  Hanna.  Second  track  work  will  be  built 
from  Drumheller  westerly  to  accommodate  the  growing  traffic 
from  the  collieries  there.  In  the  vicinity  of  Edmonton  work 
of  refilling  in  the  trestle  at  the  west  end  of  the  Fort  Sas- 
katchewan bridge  is  commencing.  The  trestle  work  will  be 
filled  in  right  up  to  Edmonton  this  season.  Considerable 
sums  will  be  expended  on  station  buildings,  works  and  water 
supply,  and  general  improvements  in  terminals.  Some  work 
also  is  contemplated  on  lines  east  of  Winnipeg. 


Personals 

Mr.  T.  P.  Howard,  general  manager  of  the  Phoenix 
Bridge  &  Iron  Works,  Montreal,  has  been  elected  vice-presi- 
dent of  the  Canadian  Manufacturers'  Association.  He  is  now 
at  Washington  on  the  staff  of  the  British  War  Commission. 

Major  H.  M.  Mowat,  K.C.,  M.P.  for  Parkdale  riding, 
Toronto,  speaking  before  a  recent  meeting  of  electors,  out- 
lined a  bill  which  he  proposes  introducing  in  Parliament  in 
connection  with  the  re-establishment  of  soldiers  in  civil  life. 
His  suggestion  is  to  form  soldiers'  settlements  near  cities, 
where  returned  men  and  their  families  could  live,  and  the 
erection,  by  the  government,  of  power-equipped  homes  where 
the  men  could  follow  all  kinds  of  employment. 


Obituary 

Mr.  Edward  Wakefiehl.  l.")3  Evelyn  Ave.,  Toronto,  of  the 
firm  of  Wakefield  &  Company,  and  one  of  the  pioneer  brick 
manufacturers  of  Toronto,  died  from  heart  failure  recently. 

Lieut.  Harold  L.  Scully,  formerly  of  Owen  Sound,  Ont., 
and  who  previous  to  enlistment  was  on  the  staff  of  the  Do- 
minion Construction.  Toronto,  is  reported  to  have  died  of 
wounds  in  France.  He  was  a  brother  ■■!  \.  \.  Scully,  con- 
tractor, 12:i  Bay  Street.  Toronto. 


Trade   Publications 

Tarvia-KP  lor  Cold  Patcliing — issued  by  the  Uarrelt 
Company.  This  is  described  as  a  handy  vest-pocket  reference 
liooklet  showing  each  step  in  patching  a  road  with  "Tarvia- 
KP."     It  is  nicely  illustrated. 

The  Harrison  Safety  Boiler  Works.  Philadelphia,  Penn., 
manufacturers  of  the  Cochrane  lines  of  equipment,  have  is- 
sued a  timely  little  booklet,  "Ways  in  which  the  Cochrane 
Metering  Heater  Saves  Coal."  Canadian  Allis-Chalmers, 
Ltd.,  Toronto,  handle  this  equipment  in  Canada. 

The  Buflfalo  Forge  Company,  Buffalo,  N.Y.,  have  re* 
cently  issued  Section  No.  108  of  their  catalogue,  covering 
stationary  forges.  It  is  noted  that  all  forges  in  this  section 
have  been  renumbered  and  in  order  to  avoid  confusion  an  in- 
dex is  included  showing  both  the  old'  and  new  numbers. 
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